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1. General experimental details: All the reagents were commercially available and were used
without further purification unless otherwise stated. Solvents were treated prior to use according to
the standard methods. 1-Phenyl-1-propyne was purchased from commercial suppliers. Other
substituted 1-aryl-1-propyne were prepared by following the literature report.! Pyrazol-5-ones
were prepared by following the literature report.? NMR spectra were recorded at room temperature
in CDCl; on 400 MHz instrument with tetramethylsilane (TMS) as internal standard. Data are
reported as follows: chemical shift in ppm (6), multiplicity (s = singlet, d = doublet, t = triplet, g =
quartet, brs = broad singlet, m = multiplet), coupling constant (Hz), and integration. Flash column
chromatography was performed on commercially available silica gel (200-300 mesh). All
reactions were monitored by TLC, GC-FID, GC-MS or NMR analysis. HRMS data was obtained
with Micromass HPLC-Q-TOF mass spectrometer (ESI) or Agilent 6540 Accurate-MS
spectrometer (Q-TOF).
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2. Screening of reaction conditions for 3a

Table S1. Screening of chiral ligands?®
Bn [Rh(COD)CI], (2.5 mol%)

Ph Ligand (5.0 mol%) \/\Ph
\ 0 + Ph—=Me
Ny PhCO,H (20 mol%)

DCE (0.25 M), 50 °C, 18 h

Ph

1a 2a 3a
OMe
O () ®
O PR, MeO PR, MeO PR,
OO PRz <O O PR2 MeO O PR; MeO O PR2
O
OMe
fg;:g:&'gmkp (L2) R =DTBM R =DTBM R =DTBM
SEGPHOS (L4) MeO-BIPHEP (L5) GARPHOS (L6)

(R)-DTBM-BINAP (L3)

Me2
| PhyP ‘

Y@ !

NMe, P(3,5-xyl) @
L7 L8 L9
entry ligand yield(%)P 3a/4a/5a er’/3a
1 L1 28/3/6 55:45
2 L2 72/10/16 52:48
3 L3 68/20/11 84:16
4 L4 11/5/12 56:44
5 L5 29/12/8 79:21
6 L6 13/6/5 75:25
7 L7 >95/<1/<1 57:43
8¢ L8 trace -
9 L9 trace -

#Reaction conditions: 1a (0.10 mmol), 2a (0.20 mmol), [Rh(COD)CI].
(2.5 mol%), ligand (5.0 mol%), PhCO2H (20 mol%), DCE (0.25 M), 50
€, 18 h ‘Determined by 'H NMR analysis with
1,3,5-trimethoxybenzene as the internal standard. “Determined by HPLC.
4TSOH (20 mol%)
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Table S2. Screening of acids®?

Bn [Rh(COD)CI], (2.5 mol%) Bn
Ph\({/‘: o (R)-DTBM-BINAP (5.0 mol%) Pthh
| 0O *+ Ph————Me - \ o
N~y Acid (20 mol‘:/o) N-n
L DCE (0.25 M), 50 °C, 18 h L
1a 2a 3a
OH NH, NO,
PhCO,H (A1) CO,H COLH COH
AdCOH (A2)
Citric acid (A3) HO O,N
A4 A5 A6
(D)-CSA (AT) ~-SO3H (PhO)PO,H (A11)
. HO;S
AT * at0 ("BUO)PO,H (A12)
entry acid yield(%)" 3a/4a/5a er’/3a
1 Al 68/20/11 84:16
2 A2 58/16/9 85:15
3 A3 57/12/25 87:13
4 Ad 64/19/12 88:12
5 A5 66/18/13 85:15
6 A6 28/1/1 91:9
7 A7 51/1/2 90:10
8 A8 60/1/2 89:11
9 A9 43/1/2 90:10
10 A10 44/1/1 90:10
11 All 87/3/2 90:10
12 Al2 84/9/6 89:11

®Reaction conditions: 1a (0.10 mmol),

2a (0.20 mmol), [Rh(COD)CI].

(2.5 mol%), (R)-DTBM-BINAP (5.0 mol%), acid (20 mol%), DCE (0.25

M), 50 <€, 18 h. ‘Determined
1,3,5-trimethoxybenzene as the internal

by 'H NMR analysis with
standard. “Determined by HPLC.

Table S3. Screening of solvents®

Bn o,
[Rh(COD)CI], (2.5 mol%) Bn
Phﬂo . - (R)-DTBM-BINAP (5.0 mol%) PN\ "S> py
N-y = (PhO),PO,H (20 mol%) N“N o
L Solvent (0.25 M), 50 °C, 18 h \
Ph
1a 2a 3a
entry solvent yield(%)® 3a/4a/5a er’/3a
1 DCE 87/3/2 90:10
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2 Et.O 82/9/8 87:13
3 Toluene 62/7/6 87.5:12.5
4 EtOH 89/4/6 90:10
5 THF 80/6/5 89:11
6 DCE 89/2/2 91:9

#Reaction conditions: 1a (0.10 mmol), 2a (0.20 mmol), [Rh(COD)CI]»
(2.5 mol%), (R)-DTBM-BINAP (5.0 mol%), (PhO)2PO2H (20 mol%),
solvent (0.25 M), 50 €, 18 h. "Determined by 'H NMR analysis with
1,3,5-trimethoxybenzene as the internal standard. “Determined by HPLC.
135 €, 3d.

3. Typical procedure for the synthesis of racemic products 3

R? [Rh(COD)CI], (2.5 mol%) R?
R! R! =
rac-BINAP (5.0 mol%) R3

\ 0 * RP—=——Me | 0
Ny (PhO),PO,H (20 mol%) Ny
\ DCE (0.25 M), 30 °C, 3 d \

Ph Ph
1 2 3

In glove box, a sealed tube was charged with pyrazol-5-one 1 (0.1 mmol, 1.0 equiv),
[Rh(COD)CI]2 (0.0025 mmol, 2.5 mol%), rac-BINAP (0.005 mmol, 5 mol%), (PhO).PO2H (0.02
mmol, 20 mol%) and DCE (0.4 mL) at room temperature. Then alkyne 2 (0.20 mmol, 2.0 equiv)
was added and the reaction tube was sealed with a teflon screw cap, removed from the glove box
and stirred at 35 °C for 3 days. After cooling to room temperature, the reaction mixture was
concentrated in vacuo and purified by column chromatography on silica gel using petroleum ether
(PE) and ethyl acetate (EA) to afford the corresponding racemic product 3.

4. Typical procedure for Rh-catalyzed allylic alkylation of pyrazolones

. R? [Rh(COD)CI], (2.5 mol%)
Rm/gz \ (R)-DTBM-BINAP (5.0 mol%) RwRa
+ R-=—Me
N-y © ' (PhO),PO,H (20 mol%) N“N
L DCE (0.25 M), 30 °C, 3 d 1
1 2 3

In glove box, a sealed tube was charged with pyrazol-5-one 1 (0.1 mmol, 1.0 equiv),
[Rh(COD)CI]2 (0.0025 mmol, 2.5 mol%), (R)-DTBM-BINAP (0.005 mmol, 5 mol%),
(PhO)2PO:H (0.02 mmol, 20 mol%) and DCE (0.4 mL) at room temperature. Then alkyne 2 (0.20
mmol, 2.0 equiv) was added and the reaction tube was sealed with a teflon screw cap, removed
from the glove box and stirred at 35 °C for 3 days. After cooling to room temperature, the reaction
mixture was concentrated in vacuo and purified by column chromatography on silica gel using
petroleum ether (PE) and ethyl acetate (EA) to afford the corresponding chiral product 3. The
enantioselectivity was determined by chiral HPLC.

Ph B”.‘\\\/\ (R,E)-4-benzyl-4-cinnamyl-2,5-diphenyl-2,4-dihydro-3H-pyrazol-3-one
7\})}*0 Ph (3a): Prepared according to the general procedure, colorless oil, 86% vyield,
N known product,®91:9 er , [a]®p =-21.9 (¢ 0.72, CHCL), Rs = 0.40 (PE/EA =
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10:1). *H NMR (400 MHz, CDCls) § 7.97 — 7.94 (m, 2H), 7.65 — 7.62 (m, 2H), 7.51 — 7.48 (m,
3H), 7.31 (t, J=7.9 Hz, 2H), 7.19 — 7.08 (m, 6H), 7.06 — 7.00 (m, 3H), 6.93 — 6.90 (m, 2H), 6.40
(d, J=15.7 Hz, 1H), 5.85 (dt, J = 15.7, 7.5 Hz, 1H), 3.41 (d, J = 1.9 Hz, 2H), 3.14 (d, J = 7.6 Hz,
2H); 3C NMR (100 MHz, CDCk) ¢ 175.18, 158.48, 137.47, 136.68, 134.70, 134.63, 131.75,
130.33, 129.22, 128.97, 128.70, 128.36, 128.10, 127.47, 127.17, 126.51, 126.29, 125.54, 122.16,
119.99, 61.43, 42.48, 40.09; HRMS Calculated for C31Hz27N20 [M+H]* 443.2118, found 443.2114;
HPLC: Chiracel AD-H column, 254 nm, 30 °C, n-hexane/i-propanol = 70/30, flow = 1.0 mL/min,
retention time 6.8 min (maj) and 10.0 min.

MeO (R,E)-4-benzyl-4-cinnamyl-5-(4-methoxyphenyl)-2-phenyl-2,4-dih
Bn,\\\/\Ph ydro-3H-pyrazol-3-one (3b): Prepared according to the general

Nl‘N o procedure, yellow oil, 84% yield, 919 er, [a]*°o = -28.8 (¢ 1.00,

Ph CHCL), Rf = 0.35 (PE/EA = 10:1). 'H NMR (400 MHz, CDCk) 6

7.90 (d, J =8.7 Hz, 2H), 7.68 — 7.60 (m, 2H), 7.30 (t, J = 7.8 Hz, 2H),
7.20 — 7.07 (m, 6H), 7.07 — 6.97 (m, 5H), 6.96 — 6.89 (m, 2H), 6.40 (d, J = 15.7 Hz, 1H), 5.85 (dt,
J =15.7, 7.5 Hz, 1H), 3.90 (s, 3H), 3.39 (d, J = 7.7 Hz, 2H), 3.11 (d, J = 7.5 Hz, 2H); ¥C NMR
(100 MHz, CDCl) 6 175.01, 161.17, 158.22, 137.57, 136.74, 134.74, 134.57, 129.25, 128.66,
128.35, 128.08, 127.43, 127.12, 126.30, 125.38, 124.45, 122.33, 119.94, 114.35, 61.36, 55.42,
42.53, 40.12; HRMS Calculated for Cz2H20N202 [M+H]* 473.2224, found 473.2223; HPLC:
Chiracel AD-H column, 254 nm, 30 °C, n-hexane/i-propanol = 70/30, flow = 1.0 mL/min,
retention time 9.1 min (maj) and 15.4 min.

F - (R,E)-4-benzyl-4-cinnamyl-5-(4-fluorophenyl)-2-phenyl-2,4-dihydro
SN -3H-pyrazol-3-one (3c): Prepared according to the general procedure,

Nl‘N o yellow oil, 88% yield, 89:11 er, [a]?% = -13.0 (c 1.00, CHCk), Rf =

Ph 0.34 (PE/EA = 10:1). *H NMR (400 MHz, CDCl) 6 7.91 (td, J = 7.8,

1.7 Hz, 1H), 7.65 — 7.63 (m, 2H), 7.51 — 7.43 (m, 1H), 7.32 (t, J = 7.8
Hz, 2H), 7.28 — 7.20 (m, 2H), 7.19 — 7.00 (m, 9H), 6.95 — 6.92 (M, 2H), 6.36 (d, J = 15.7 Hz, 1H),
5.86 (dt, J= 15.7, 7.5 Hz, 1H), 3.47 (d, J = 13.5 Hz, 1H), 3.34 (dd, J = 13.5, 2.2 Hz, 1H), 3.18 (dd,
J=13.8,7.5 Hz, 1H), 3.04 —2.97 (m, 1H); 3C NMR (100 MHz, CDCls) & 175.36, 159.82 (d, J =
250.3 Hz), 156.29 (d, J = 3.1 Hz), 137.37, 136.81, 135.12, 134.51, 132.01 (d, J = 8.8 Hz), 129.82
(d, J = 3.8 Hz) 129.20, 128.74, 128.35, 128.10, 127.39, 127.06, 126.25, 125.65, 124.74 (d, J =3.0

Hz), 122.69, 119.94, 119.82 (d, J = 12.3 Hz), 116.92 (d, J = 23.7 Hz), 62.15, 41.49 (d, J = 6.8 Hz),
39.23 (d, J = 7.8 Hz); °F NMR (375 MHz, CDCls) 6 -108.35; HRMS Calculated for CaiHzsN2FO

[M+H]* 461.2024, found 461.2019; HPLC: Chiracel AD-H column, 254 nm, 30 °C,
n-hexane/i-propanol = 70/30, flow = 1.0 mL/min, retention time 7.1 min (maj) and 11.6 min.

Bn (R,E)-4-benzyl-4-cinnamyl-5-(2-fluorophenyl)-2-phenyl-2,4-dihydro-3

| "“\O/\ph H-pyrazol-3-one (3d): Prepared according to the general procedure,
FoNey yellow oil, 84% vyield, 90:10 er, [a]?% =-13.2 (¢ 1.00, CHC), R¢ = 0.51
Ph (PE/EA = 10:1). *H NMR (400 MHz, CDCh) ¢ 7.91 (td, J=7.8, 1.7 Hz,
1H), 7.66 — 7.62 (m, 2H), 7.50 — 7.44 (m, 1H), 7.32 (t, J = 7.8 Hz, 2H), 7.28 — 7.08 (m, 8H), 7.06

~7.00 (m, 3H), 6.93 (dd, J = 7.4, 2.0 Hz, 2H), 6.36 (d, J = 15.7 Hz, 1H), 5.86 (dt, J = 15.7, 7.5 Hz,
1H), 3.47 (d, J = 13.5 Hz, 1H), 3.34 (dd, J = 135, 2.2 Hz, 1H), 3.18 (dd, J = 13.8, 7.5 Hz, 1H),
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3.04 —2.97 (m, 1H); *C NMR (100 MHz, CDCl) § 175.36, 159.82 (d, J = 252.0 Hz), 156.29 (d,
J=3.1Hz), 137.37, 136.81, 135.12, 134.51, 132.01 (d, J= 8.9 Hz), 129.82 (d, J = 3.8 Hz), 129.20,
128.74, 128.35, 128.10, 127.39, 127.06, 126.25, 125.65, 124.74 (d, J = 3.0 Hz), 122.69, 119.94,
119.82 (d, J = 12.3 Hz), 116.92 (d, J = 23.7 Hz), 62.15, 41.49 (d, J = 6.8 Hz), 39.23 (d, J = 7.8
Hz); *F NMR (375 MHz, CDCls) 6 -108.35; HRMS Calculated for CsiH:sN.FO [M+H]*
461.2024, found 461.2026; HPLC: Chiracel AD-H column, 254 nm, 30 °C, n-hexane/i-propanol =
70/30, flow = 1.0 mL/min, retention time 6.8 min (maj) and 10.7 min.

(R,E)-4-benzyl-4-cinnamyl-5-(naphthalen-2-yl)-2-phenyl-2,4-dihy

dro-3H-pyrazol-3-one (3e): Prepared according to the general
procedure, white solid, melting point: 55 — 57 €, 63% yield, 91:9 er,
[]* =-31.6 (c 0.50, CHCL), Rf = 0.37 (PE/EA = 10:1). *H NMR
(400 MHz, CDCls) ¢ 8.38 (s, 1H), 8.11 (dd, J = 8.7, 1.8 Hz, 1H), 7.99 — 7.89 (m, 3H), 7.68 — 7.64
(m, 2H), 7.61 — 7.57 (m, 2H), 7.35 — 7.30 (m, 2H), 7.18 — 6.98 (m, 9H), 6.95— 6.91 (m, 2H), 6.42
(d, J=15.7 Hz, 1H), 5.88 (dt, J=15.7, 7.7 Hz, 1H), 3.52 (d, J = 13.4 Hz, 2H), 3.29 (ddd, J = 13.8,
7.1, 1.3 Hz, 1H), 3.20 (ddd, J = 13.9, 8.0, 1.2 Hz, 1H); *C NMR (100 MHz, CDCls) § 175.25,
158.28, 137.46, 136.64, 134.77, 134.63, 134.14, 133.07, 129.33, 129.26, 128.85, 128.79, 128.73,
128.34, 128.13, 127.92, 127.46, 127.19, 126.84, 126.29, 126.25, 125.63, 123.63, 122.20, 120.11,
61.54, 42.76, 40.29; HRMS Calculated for CssHoN20 [M+H]* 493.2274, found 493.2274;
HPLC: Chiracel AD-H column, 254 nm, 30 °C, n-hexane/i-propanol = 70/30, flow = 1.0 mL/min,

retention time 7.5 min (maj) and 12.3 min.

Me NN (R,E)-4-benzyl-4-cinnamyl-5-methyl-2-phenyl-2,4-dihydro-3H-pyrazol-3-
\l\’ll)%O one (3f): Prepared according to the general procedure, yellow oil, known
\ product,* 78% vyield, 87:13 er, [a]*°> = -3.4 (¢ 0.56, CHCL) [lit.®®: [a]®p =
-5.2 (c 0.69, CHCl3) for 94% ee], Rr = 0.41 (PE/EA = 10:1). *H NMR (400
MHz, CDCl) 6 7.61 — 7.57 (m, 2H), 7.32 — 7.28 (m, 2H), 7.25 — 7.21 (m, 4H), 7.20 — 7.10 (m,
7H), 6.52 (d, J= 15.7 Hz, 1H), 5.93 —5.85 (m, 1H), 3.30 (d, J= 13.6 Hz, 1H), 2.97 — 2.88 (m, 2H),
2.66 (ddd, J=13.9, 8.0, 1.2 Hz, 1H), 2.16 (s, 3H); 3C NMR (100 MHz, CDCls) 6 174.62, 161.38,
137.54, 136.59, 134.81, 134.50, 128.98, 128.71, 128.51, 128.43, 127.65, 127.31, 126.33, 125.23,
122.19, 119.60, 61.02, 40.99, 38.67, 14.80; HPLC: Chiracel AD-H column, 254 nm, 30 °C,
n-hexane/i-propanol = 70/30, flow = 1.0 mL/min, retention time 6.3 min (maj) and 8.6 min. The
absolute configuration was assigned by comparing the optical rotation with the literature value?®.

OCFs  (R,E)-4-cinnamyl-2,5-diphenyl-4-(4-(trifluoromethoxy)benzyl)-2,4-dihydr
0-3H-pyrazol-3-one (3g): Prepared according to the general procedure,
yellow oil, 89% vyield, 91:9 er, [a]?% = -17.6 (¢ 0.90, CHCL), Rs = 0.39

Ph (PE/EA = 10:1). 'H NMR (400 MHz, CDCL) § 7.91 — 7.93 (m, 2H), 7.62 —
7.55 (m, 2H), 7.54 — 7.47 (m, 3H), 7.32 (t, J = 7.8 Hz, 2H), 7.22 — 7.07 (m,
6H), 6.90 (g, J = 8.6 Hz, 4H), 6.41 (d, J = 15.7 Hz, 1H), 5.85 (dt, J = 15.7,

7.5 Hz, 1H), 3.40 (s, 2H), 3.14 (d, J = 7.4 Hz, 2H). 3C NMR (100 MHz, CDCls) 6 174.90, 158.19,

148.33, 148.31, 137.25, 136.58, 134.89, 133.39, 131.55, 130.68, 130.53, 129.11, 128.77, 128.39,

127.56, 126.40, 126.30, 125.78, 121.88, 120.54, 120.32 (q, J = 255.5 Hz), 120.04, 61.31, 41.58,

39.95; ¥F NMR (375 MHz, CDCk) ¢ -57.92; HRMS Calculated for Cs2HzsN2F30, [M+H]*
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527.1941, found 527.1941; HPLC: Chiracel OD-H column, 254 nm, 30 °C, n-hexane/i-propanol =
85/15, flow = 1.0 mL/min, retention time 6.8 min and 7.3 min (maj).

CFs  (R,E)-4-cinnamyl-2,5-diphenyl-4-(4-(trifluoromethyl)benzyl)-2,4-dihydro
-3H-pyrazol-3-one (3h): Prepared according to the general procedure,
colorless oil, 85% yield, 919 er, [a]?° = -16.1 (c 0.98, CHCk), R = 0.43

Ph (PE/EA = 10:1). 'H NMR (400 MHz, CDCk) 7.97 — 7.93 (m, 2H), 7.63 —
7.59 (m, 2H), 7.54 — 7.50 (m, 3H), 7.34 — 7.28 (m, 4H), 7.19 — 7.10 (m, 6H),
7.02 (d, J = 8.0 Hz, 2H), 6.42 (d, J = 15.7 Hz, 1H), 5.85 (dt, J = 15.7, 7.5 Hz,

1H), 3.45 (s, 2H), 3.21 — 3.10 (m, 2H); **C NMR (100 MHz, CDCl) ¢ 174.80, 158.09, 138.79,

138.77, 137.24, 136.54, 135.02, 131.45, 130.60, 129.63, 129.43 (q, J = 32.4 Hz), 129.14, 128.79,

128.40, 127.59, 126.40, 126.31, 125.80, 125.06 (q, J = 3.9, Hz), 123.99 (q, J =270.5 Hz), 121.71,

119.95, 61.14, 41.92, 40.19; °F NMR (375 MHz, CDCk) ¢ -62.61; HRMS Calculated for

Ca2H2sN2F3O [M+H]* 511.1992, found 511.1992; HPLC: Chiracel OD-H column, 254 nm, 30 °C,

n-hexane/i-propanol = 85/15, flow = 1.0 mL/min, retention time 7.5 min and 8.2 min (maj).

(R,E)-4-(4-chlorobenzyl)-4-cinnamyl-2,5-diphenyl-2,4-dihydro-3H-py raz
ol-3-one (3i): Prepared according to the general procedure, colorless oil, 70%
yield, 91:9 er, [a]*°p = -21.9 (¢ 0.72, CHCL), R¢ = 0.44 (PE/EA = 10:1).'H
NMR (400 MHz, CDCl) ¢ 7.97 — 7.92 (m, 2H), 7.68 — 7.64 (m, 2H), 7.52 —
7.49 (m, 3H), 7.33 (t, J = 7.8 Hz, 2H), 7.19 — 7.09 (m, 6H), 7.00 (d, J = 8.3
Hz, 2H), 6.83 (d, J =8.3 Hz, 2H), 6.40 (d, J=15.6 Hz, 1H), 5.84 (dt, J =15.4,
7.5 Hz, 1H), 3.37 (d, J = 3.7 Hz, 2H), 3.18 — 3.07 (m, 2H); *C NMR (100 MHz, CDClk) & 174.98,
158.23, 137.35, 136.59, 134.86, 133.18, 133.07, 131.55, 130.58, 130.50, 129.07, 128.78, 128.38,
128.29, 127.53, 126.42, 126.30, 125.67, 121.88, 119.88, 61.30, 41.62, 40.14. HRMS Calculated
for Ca1H26N2CIO [M+H]* 477.1728, found 477.1731; HPLC: Chiracel AD-H column, 254 nm, 30
°C, n-hexanefi-propanol = 70/30, flow = 1.0 mL/min, retention time 8.9 min (maj) and 11.8 min.

Ph

(R,E)-4-cinnamyl-4-(3-fluorobenzyl)-2,5-diphenyl-2,4-dihydro-3H- pyrazo
I-3-one (3j): Prepared according to the general procedure, colorless oil, 91%
"\\\O%\Ph yield, 91:9 er, []®b = -18.4 (c 0.86, CHCL), Rr = 0.35 (PE/EA = 10:1). 'H
i NMR (400 MHz, CDCL) 6 7.96 — 7.91 (m, 2H), 7.68 — 7.64 (m, 2H), 7.53 —

Ph 7.49 (m, 3H), 7.35 — 7.30 (m, 2H), 7.19 — 7.08 (m, 6H), 7.02-6.97 (m, 1H),
6.76 (tdd, J = 8.5, 2.6, 1.0 Hz, 1H), 6.71 (dt, J=7.6, 1.2 Hz, 1H), 6.61 (dt, J = 9.9, 2.1 Hz, 1H),
6.41 (d, J = 15.7 Hz, 1H), 5.84 (dt, J = 15.7, 7.5 Hz, 1H), 3.39 (d, J = 4.5 Hz, 2H), 3.13 (dt, J =
7.8, 1.5 Hz, 2H); 3C NMR (100 MHz, CDCl) § 174.92, 162.29 (d, J = 245.9 Hz), 158.28, 137.38,
137.11 (d, J = 7.4 Hz), 136.60, 134.90, 131.55, 130.51, 129.61 (d, J = 8.2 Hz), 129.08, 128.77,
128.38, 127.53, 126.43, 126.31, 125.65, 124.93 (d, J = 2.9 Hz), 121.86, 119.93, 116.19 (d, J =
21.6 Hz), 114.17 (d, J = 20.9 Hz), 61.19, 41.91 (d, J = 1.8 Hz), 40.15; *F NMR (375 MHz,
CDCls) ¢ -113.21; HRMS Calculated for Cs1H26N2FO [M+H]* 461.2024, found 461.2029; HPLC:
Chiracel AD-H column, 254 nm, 30 °C, n-hexane/i-propanol = 70/30, flow = 1.0 mL/min,
retention time 7.4 min (maj) and 9.8 min.

S7



(R,E)-4-(3-bromobenzyl)-4-cinnamyl-2,5-diphenyl-2,4-dihydro-3H-pyraz
ol-3-one (3k): Prepared according to the general procedure, colorless oil,
86% yield, 90:10 er, [a]*°%> = -12.8 (¢ 1.00, CHCl3), Rf= 0.41 (PE/EA = 10:1).
\ 'H NMR (400 MHz, CDClz) 6 7.94 — 7.89 (m, 2H), 7.68 — 7.64 (m, 2H), 7.53

Ph —7.49 (m, 3H), 7.36 — 7.31 (m, 2H), 7.21 — 7.09 (m, 7H), 7.02 (t, J = 1.8 Hz,
1H), 6.90 (t, J=7.8 Hz, 1H), 6.84 (dt, J=7.7, 1.5 Hz, 1H), 6.42 (d, J = 15.7 Hz, 1H), 5.86 (dt, J =
15.7, 7.5 Hz, 1H), 3.34 (d, J = 15.6 Hz, 2H), 3.18 — 3.09 (m, 2H); 3*C NMR (100 MHz, CDCls) ¢
174.90, 158.32, 137.30, 136.91, 136.59, 134.89, 132.37, 131.57, 130.53, 130.33, 129.66, 129.10,
128.78, 128.38, 127.79, 127.55, 126.46, 126.31, 125.73, 122.01, 121.86, 120.09, 61.20, 41.80,
40.04; HRMS Calculated for C31HsN2BrO [M+H]* 521.1223, found 521.1228; HPLC: Chiracel
AD-H column, 254 nm, 30 °C, n-hexane/i-propanol = 70/30, flow = 1.0 mL/min, retention time
8.1 min (maj) and 9.9 min.

(R,E)-4-cinnamyl-4-(3-methoxybenzyl)-2,5-diphenyl-2,4-dihydro-3H-py
razol-3-one (3l): Prepared according to the general procedure, colorless oil,
89% yield, 91:9 er, []®p =-11.2 (¢ 1.00, CHCL), Rr= 0.39 (PE/EA= 10:1).
'H NMR (400 MHz, CDCls) 6 7.97 — 7.93 (m, 2H), 7.71 — 7.67 (m, 2H),
7.52 — 7.47 (m, 3H), 7.35 — 7.29 (m, 2H), 7.19 — 7.09 (m, 6H), 6.95 — 6.91
(m, 1H), 6.60 (ddd, J = 8.3, 2.6, 1.0 Hz, 1H), 6.52 (dt, J = 7.6, 1.2 Hz, 1H),
6.43 — 6.38 (m, 2H), 5.85 (dt, J = 15.7, 7.5 Hz, 1H), 3.44 —3.34 (m, 5H), 3.18 —3.08 (m, 2H); *C
NMR (100 MHz, CDClz) ¢ 175.27, 159.15, 158,52, 137.55, 136.67, 136.11, 134.73, 131.80,
130.32, 129.10, 128.95, 128.72, 128.37, 127.48, 126.51, 126.30, 125.50, 122.11, 121.51, 119.85,
113.77, 61.38, 54.81, 42.57, 40.18; HRMS Calculated for Cs2HgN2O, [M+H]* 473.2224, found
473.2228; HPLC: Chiracel AD-H column, 254 nm, 30 °C, n-hexane/i-propanol = 70/30, flow =
1.0 mL/min, retention time 9.4 min (maj) and 11.3 min.

(R,E)-4-cinnamyl-4-(2-methylbenzyl)-2,5-diphenyl-2,4-dihydro-3H- pyraz
ol-3-one (3m): Prepared according to the general procedure, colorless oil,
85% yield, 90:10 er, [a]*°n =-8.0 (¢ 0.74, CHCI), Rr= 0.51 (PE/EA=10:1).
H NMR (400 MHz, CDCls) 6 7.91 - 7.86 (m, 2H), 7.71 — 7.67 (m, 2H), 7.48
Ph —7.44 (m, 3H), 7.35—7.29 (m, 2H), 7.18 — 7.08 (m, 6H), 7.01 — 6.96 (m, 2H),
6.93 — 6.86 (m, 2H), 6.42 (d, J = 15.7 Hz, 1H), 5.84 (dt, J = 15.7, 7.5 Hz, 1H),
3.43 (d, J = 27.5 Hz, 2H), 3.22 — 3.11 (m, 2H), 2.12 (s, 3H); 3C NMR (100 MHz, CDCk) ¢
175.31, 159.01, 137.61, 136.73, 136.69, 134.86, 133.36, 131.85, 130.50, 130.31, 129.16, 128.93,
128.74, 128.36, 127.47, 127.07, 126.65, 126.30, 125.60, 125.48, 122.09, 119.88, 60.76, 40.63,
38.04, 19.88; HRMS Calculated for Cs2H9N20 [M+H]*™ 457.2274, found 457.2274; HPLC:
Chiracel AD-H column, 254 nm, 30 °C, n-hexane/i-propanol = 70/30, flow = 1.0 mL/min,
retention time 6.8 min (maj) and 7.6 min.

(R,E)-4-cinnamyl-4-(naphthalen-2-ylmethyl)-2,5-diphenyl-2,4-dihydro-3

H-pyrazol-3-one (3n): Prepared according to the general procedure, colorless
oil, 89% vyield, 91:9 er, [a]?% =-15.8 (¢ 1.00, CHCk), Rf = 0.31 (PE/EA =
10:1).*H NMR (400 MHz, CDClk) 6 7.95 — 7.92 (m, 2H), 7.66 — 7.58 (m,
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3H), 7.53 — 7.47 (m, 5H), 7.36 — 7.22 (m, 5H), 7.19 — 7.03 (m, 7H), 6.44 (d, J = 15.7 Hz, 1H),
5.88 (dt, J=15.7, 7.5 Hz, 1H), 3.56 (d, J = 16.4 Hz, 2H), 3.19 (d, J = 7.5 Hz, 2H); 13C NMR (100
MHz, CDCls) ¢ 175.29, 158.64, 137.42, 136.69, 134.78, 133.07, 132.42, 132.29, 131.83, 130.37,
128.98, 128.67, 128.38, 128.22, 127.72, 127.66, 127.49, 127.46, 127.28, 126.61, 126.32, 125.82,
125.62, 125.53, 122.11, 120.00, 61.49, 42.52, 40.33; HRMS Calculated for C3sHxsN.O [M+H]*
493.2274, found 493.2279; HPLC: Chiracel AD-H column, 254 nm, 30 °C, n-hexane/i-propanol =
70/30, flow = 1.0 mL/min, retention time 8.6 min (maj) and 12.2 min.

(R,E)-4-cinnamyl-4-(3-methylbut-2-en-1-yl)-2,5-diphenyl-2,4-dihydro-3H
-pyrazol-3-one (30): Prepared according to the general procedure, colorless
oil, 52% yield, 92:8 er, [a]®> = -0.7 (c 0.42, CHCL), Rs = 0.62 (PE/EA =
10:1). *H NMR (400 MHz, CDCls) 6 7.93 — 7.90 (m, 4H), 7.49 — 7.45 (m,
3H), 7.42 — 7.36 (m, 2H), 7.21— 7.08 (m, 6H), 6.34 (d, J = 15.7 Hz, 1H), 5.83
(dt, J=15.7, 7.5 Hz, 1H), 4.83 — 4.79 (m, 1H), 2.96 (dd, J = 7.5, 1.5 Hz, 2H),
2.88 (dd, J=14.6, 7.7 Hz, 1H), 2.76 (dd, J=14.5, 7.1 Hz, 1H), 1.51(d, J = 1.4 Hz, 3H), 1.47 (d, J
= 1.3 Hz, 3H); *C NMR (100 MHz, CDCl) § 175.67, 159.46, 137.92, 136.75, 136.52, 134.46,
131.58, 130.24, 128.86, 128.81, 128.34, 127.40, 126.54, 126.27, 125.27, 122.40, 119.49, 116.30,
60.09, 39.78, 35.24, 25.77, 18.04; HRMS Calculated for CaoHoN2O [M+H]* 421.2274, found
421.2276; HPLC: Chiracel AD-H column, 254 nm, 30 °C, n-hexane/i-propanol = 85/15, flow =
1.0 mL/min, retention time 7.5 min (maj) and 8.6 min.

Ph

Bn (R,E)-4-benzyl-4-(3-(4-fluorophenyl)allyl)-2,5-diphenyl-2,4-dihydro-
Phjl);\o/\Q 3H-pyrazol-3-one (3p): Prepared according to the general procedure,
N-N ¢ colorless oil, 74% yield, 91:9 er, [a]®p = -14.4 (¢ 1.00, CHCL), Rf =
Ph 0.35 (PE/EA = 10:1). 'H NMR (400 MHz, CDCl) 6 7.97 — 7.93 (m,
2H), 7.65 — 7.61 (m, 2H), 7.52 — 7.48 (m, 3H), 7.34 — 7.28 (m, 2H), 7.17 — 7.12 (m, 1H), 7.08 —
7.00 (m, 5H), 6.93 — 6.89 (m, 2H), 6.87 — 6.81 (m, 2H), 6.35 (d, J = 15.7 Hz, 1H), 5.76 (dt, J =
15.6, 7.5 Hz, 1H), 3.41 (d, J = 2.2 Hz, 2H), 3.13 — 3.10 (m, 2H); C NMR (100 MHz, CDCls) &
175.15, 162.22 (d, J = 246.7 Hz), 158.45, 137.44, 134.59, 133.53, 132.81 (d, J = 3.3 Hz), 131.72,
130.37, 129.20, 129.00, 128.72, 128.11, 127.79 (d, J =8.0 Hz), 127.19, 126.48, 125.57, 121.90 (d,
J = 2.2 Hz), 119.94, 115.26 (d, J = 21.6 Hz), 61.44, 42.43, 40.00; *F NMR (375 MHz, CDCk) ¢
-114.56; HRMS Calculated for Ca1H2sN2FO [M+H]* 461.2024, found 461.2025; HPLC: Chiracel
AD-H column, 254 nm, 30 °C, n-hexane/i-propanol = 70/30, flow = 1.0 mL/min, retention time
7.2 min (maj) and 13.5 min.

Bn (R,E)-4-benzyl-4-(3-(4-chlorophenyl)allyl)-2,5-diphenyl-2,4-dihydro
Phjl);\o/\@ -3H-pyrazol-3-one (3q): Prepared according to the general procedure,
\ o White solid, melting point: 49 — 51 €, 79% vyield, 919 er, [a]®b =

Ph -13.1 (¢ 1.00, CHCL), Rf = 0.50 (PE/EA = 10:1). *H NMR (400 MHz,
CDCl) ¢ 7.95 (dd, J = 6.7, 3.0 Hz, 2H), 7.63 (d, J = 8.0 Hz, 2H), 7.51 — 7.49 (m, 3H), 7.31 (t, J =
7.8 Hz, 2H), 7.17 — 7.11 (m, 3H), 7.08 — 7.00 (m, 5H), 6.93 — 6.89 (m, 2H), 6.34 (d, J = 15.7 Hz,
1H), 5.82 (dt, J = 15.7, 7.5 Hz, 1H), 3.41 (s, 2H), 3.14 — 3.11 (m, 2H); C NMR (100 MHz,
CDCls) ¢ 175.09, 158.40, 137.41, 135.11, 134.54, 133.52, 133.13, 131.68, 130.40, 129.20, 129.01,
128.73, 128.53, 128.12, 127.48, 127.21, 126.47, 125.60, 122.88, 119.93, 61.38, 42.43, 39.99;
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HRMS Calculated for Cz1HsN2CIO [M+H]* 477.1728, found 477.1725; HPLC: Chiracel AD-H
column, 254 nm, 30 °C, n-hexane/i-propanol = 70/30, flow = 1.0 mL/min, retention time 7.6 min
(maj) and 14.6 min.

Bn (R,E)-4-benzyl-4-(3-(4-bromophenyl)allyl)-2,5-diphenyl-2,4-dihydr
th).\/\;\c)%\@ 0-3H-pyrazol-3-one (3r): Prepared according to the general procedure,
N-N g, colorless oil, 77% yield, 92:8 er, [a]*> = -11.1 (¢ 1.00, CHCL), R¢ =
Ph 0.45 (PE/EA = 10:1). *H NMR (400 MHz, CDCL) & 7.95 — 7.93(m,
2H), 7.64 — 7.61 (m, 2H), 7.52 — 7.49 (m, 3H), 7.33 — 7.24 (m, 4H), 7.15 (t, J = 7.4 Hz, 1H), 7.08
—7.00 (m, 3H), 6.97 — 6.90 (m, 4H), 6.32 (d, J = 15.7 Hz, 1H), 5.83 (dt, J = 15.7, 7.5 Hz, 1H),
3.41 (s, 2H), 3.11 (d, J = 7.5 Hz, 2H); *C NMR (100 MHz, CDCk) ¢ 175.08, 158.39, 137.41,
135.55, 134.53, 133.58, 131.68, 131.47, 130.40, 129.20, 129.01, 128.74, 128.13, 127.81, 127.21,
126.46, 125.61, 123.03, 121.29, 119.93, 61.34, 42.43, 39.99; HRMS Calculated for Cs1H.sN2BrO
[M+H]* 521.1223, found 521.1229; HPLC: Chiracel AD-H column, 254 nm, 30 °C,
n-hexane/i-propanol = 70/30, flow = 1.0 mL/min, retention time 8.0 min (maj) and 15.6 min.

Bn (R,E)-4-benzyl-2,5-diphenyl-4-(3-(4-(trifluoromethyl)phenylallyl)
th)"/g\o%\@ -2,4-dihydro-3H-pyrazol-3-one (3s): Prepared according to the
\ cr, general procedure, colorless oil, 53% yield, 92:8 er, [0 =-11.5 (c
Ph 1.00, CHCL), R¢= 0.48 (PE/EA= 10:1). 'H NMR (400 MHz, CDCl)
0 7.98 —7.93 (m, 2H), 7.65 — 7.61 (m, 2H), 7.53 — 7.49 (m, 3H), 7.41 (d, J = 8.1 Hz, 2H), 7.32 (t,
J =7.8Hz, 2H), 7.19 — 7.13 (m, 3H), 7.09 — 7.02 (m, 3H), 6.93 — 6.90 (m, 2H), 6.42 (d, J = 15.7
Hz, 1H), 5.94 (dt, J = 15.7, 7.5 Hz, 1H), 3.43 (s, 2H), 3.16 (d, J = 7.6 Hz, 2H); 3C NMR (100
MHz, CDCls) ¢ 175.01, 158.31, 140.03, 137.37, 134.44, 133.45, 131.62, 130.46, 129.30 (q, J =
32.1 Hz), 129.20, 129.04, 128.74, 128.14, 127.25, 126.44, 126.42, 125.63, 125.34 (q, J = 3.8 Hz),
125.02, 123.91 (g, J = 234.5 Hz), 119.87, 61.29, 42.46, 39.92;°F NMR (375 MHz, CDCk) ¢
-62.57; HRMS Calculated for CzHsN2F3O [M+H]* 511.1992, found 511.1997; HPLC: Chiracel
AD-H column, 254 nm, 30 °C, n-hexane/i-propanol = 70/30, flow = 1.0 mL/min, retention time
6.7 min (maj) and 13.0 min.

Bn (R,E)-4-benzyl-2,5-diphenyl-4-(3-(p-tolylallyl)-2,4-dihydro-3H-pyr
PhWI).‘/L\o%\Q azol-3-one (3t): Prepared according to the general procedure, colorless
N~ ve Oil, 43% vyield, 89:11 er, [0]®> = -17.9 (c 1.00, CHCL), Rf = 0.42
Ph (PE/EA = 10:1). *H NMR (400 MHz, CDCls) 6 7.97 — 7.92 (m, 2H),
7.65 —7.61 (m, 2H), 7.53 — 7.47 (m, 3H), 7.33 —7.28 (m, 2H), 7.17 — 7.12 (m, 1H), 7.08 —6.95 (m,
7H), 6.93 — 6.89 (m, 2H), 6.36 (d, J = 15.7 Hz, 1H), 5.79 (dt, J = 15.7, 7.5 Hz, 1H), 3.41 (d, J =
1.8 Hz, 2H), 3.12 (d, J =7.7 Hz, 2H), 2.24 (s, 3H); *C NMR (100 MHz, CDCl) ¢ 175.21, 158.51,
137.48, 137.28, 134.67, 134.54, 133.91, 131.78, 130.28, 129.21, 129.04, 128.93, 128.68, 128.08,
127.13, 126.52, 126.19, 125.49, 121.06, 119.99, 61.48, 42.46, 40.14, 21.12; HRMS Calculated for
Ca2H29N2O [M+H]* 457.2274, found 457.2277; HPLC: Chiracel AD-H column, 254 nm, 30 °C,
n-hexane/i-propanol = 70/30, flow = 1.0 mL/min, retention time 6.8 min (maj) and 10.5 min.

Bn (R,E)-4-benzyl-4-(3-(4-methoxyphenyl)allyl)-2,5-diphenyl-2,4-dih
th);o/ ydro-3H-pyrazol-3-one (3u): Prepared according to the general
NN oM
\ e
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procedure, colorless oil, 39% vyield, 88:12 er, [a]**» = -10.0 (c 1.00, CHCl), Rf = 0.38 (PE/EA =
10:1). *H NMR (400 MHz, CDCls) 6 7.97 —7.93 (m, 2H), 7.65 — 7.62 (m, 2H), 7.51 — 7.49 (m,
3H), 7.31 (t, J=7.8 Hz, 2H), 7.17 — 7.12 (m, 1H), 7.08 — 7.00 (m, 5H), 6.91 (d, J = 7.2 Hz, 2H),
6.70 (d, J = 8.6 Hz, 2H), 6.34 (d, J = 15.6 Hz, 1H), 5.71 (dt, J = 15.7, 7.5 Hz, 1H), 3.72 (s, 2H),
3.40 (d, J =22 Hz, 2H), 3.11 (d, J = 7.3 Hz, 3H); 13C NMR (100 MHz, CDCl3) 6 175.24, 159.08,
158.54, 137.49, 134.70, 134.06, 131.80, 130.27, 129.51, 129.20, 128.93, 128.68, 128.08, 127.44,
127.12, 126.52, 125.49, 119.99, 119.86, 113.76, 61.55, 55.23, 42.42, 40.16; HRMS Calculated for
CaoH29N202 [M+H]* 473.2224, found 473.2222; HPLC: Chiracel AD-H column, 254 nm, 30 °C,
n-hexane/i-propanol = 70/30, flow = 1.0 mL/min, retention time 9.2 min (maj) and 14.1 min.

Bn (R,E)-4-benzyl-4-(3-(3,5-dimethylphenyl)allyl)-2,5-diphenyl-2,4-di
th);o/ Me  hydro-3H-pyrazol-3-one (3v): Prepared according to the general
N-N procedure, colorless oil, 87% vyield, 89:11 er, [a]*°0 = -19.3 (¢ 0.82,
Ph Me CHCL), Rf = 0.57 (PE/EA = 10:1). *H NMR (400 MHz, CDCLk) &

7.97 —7.92 (m, 2H), 7.67 — 7.63 (m, 2H), 7.53 —7.48 (m, 3H), 7.34 —7.29 (m, 2H), 7.17 — 7.12 (m,
1H), 7.08 —7.00 (m, 3H), 6.93 —6.89 (m, 2H), 6.77 (s, 1H), 6.72 (s, 2H), 6.34 (d, J= 15.7 Hz, 1H),
5.82 (dt, J=15.7, 7.5 Hz, 1H), 3.40 (d, J =3.8 Hz, 2H), 3.12 (d, J = 7.5 Hz, 2H), 2.17 (s, 6H); 1*C
NMR (100 MHz, CDCk) ¢ 175.22, 158.53, 137.81, 137.52, 136.62, 134.92, 134.69, 131.80,
130.29, 129.23, 129.21, 128.94, 128.68, 128.09, 127.14, 126.56, 125.50, 124.21, 121.67, 120.00,
61.47, 42.43, 40.21, 21.14; HRMS Calculated for Cs3Hs1N2O [M+H]* 471.2431, found 471.2426;
HPLC: Chiracel AD-H column, 254 nm, 30 °C, n-hexane/i-propanol = 70/30, flow = 1.0 mL/min,
retention time 6.2 min (maj) and 9.3 min.

Bn (R,E)-4-benzyl-2,5-diphenyl-4-(3-(o-tolyl)allyl)-2,4-dihydro-3H-py razo
th)-\/\g\o/:@ I-3-one (3w): Prepared according to the general procedure, colorless oil,
NN ve 30% yield, 87:13 er, [«]®b = -28.2 (¢ 0.56, CHCL), Rf = 0.55 (PE/EA =
Ph 10:1). *H NMR (400 MHz, CDCl) 6 7.99— 7.95 (m, 2H), 7.68 — 7.64 (m,
2H), 7.51 — 7.48 (m, 3H), 7.34 — 7.28 (m, 2H), 7.16 — 7.12 (m, 1H), 7.10 — 6.96 (m, 7H), 6.94 —
6.91 (m, 2H), 6.56 (d, J = 15.6 Hz, 1H), 5.68 (dt, J = 15.6, 7.5 Hz, 1H), 3.42 (s, 2H), 3.16 (dd, J =
7.6, 1.2 Hz, 2H), 2.00 (s, 3H); 3*C NMR (100 MHz, CDCk) 6 175.19, 158.42, 137.49, 136.12,
135.30, 134.62, 133.05, 131.75, 130.30, 129.90, 129.22, 128.94, 128.66, 128.10, 127.36, 127.16,
126.45, 125.98, 125.87, 125.43, 123.71, 119.77, 61.60, 42.58, 40.42, 19.43; HRMS Calculated for
Ca2H2oN20 [M+H]* 457.2274, found 457.2273; HPLC: Chiracel AD-H column, 254 nm, 30 °C,
n-hexane/i-propanol = 70/30, flow = 1.0 mL/min, retention time 6.1 min (maj) and 8.1 min.

Bn (R,E)-4-benzyl-4-(3-(naphthalen-2-yl)allyl)-2,5-diphenyl-2,4-dihyd
th).\/go/ O ro-3H-pyrazol-3-one (3x): Prepared according to the general
N-N O procedure, colorless oil, 92% vyield, 89:11 er, [a]®p = -28.2 (c 1.00,

Ph CHCL), Rf = 0.51 (PE/EA = 10:1). *H NMR (400 MHz, CDCL) &

8.00 — 7.95 (m, 2H), 7.71 — 7.59 (m, 5H), 7.54 —7.46 (m, 4H), 7.40 — 7.33 (m, 2H), 7.32 - 7.27 (m,
3H), 7.15 — 7.10 (m, 1H), 7.08 — 7.01 (m, 3H), 6.95 — 6.91 (m, 2H), 6.55 (d, J = 15.6 Hz, 1H),
5.97 (dt, J= 15.6, 7.5 Hz, 1H), 3.44 (d, J = 3.2 Hz, 2H), 3.20 —3.17 (m, 2H); *C NMR (100 MHz,
CDCls) 6 175.22, 158.52, 137.46, 134.83, 134.66, 134.11, 133.40, 132.89, 131.78, 130.37, 129.24,
129.01, 128.72, 128.13, 128.00, 127.91, 127.57, 127.19, 126.55, 126.15, 125.79, 125.58, 123.53,
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122.52, 120.04, 61.50, 42.45, 40.24; HRMS Calculated for CasH2oN.O [M+H]* 493.2274, found
493.2270; HPLC: Chiracel AD-H column, 254 nm, 30 °C, n-hexane/i-propanol = 70/30, flow =
1.0 mL/min, retention time 9.0 min (maj) and 13.7 min.

Bn (R,E)-4-benzyl-2,5-diphenyl-4-(3-(thiophen-2-yl)allyl)-2,4-dihydro-3H-
Phﬂo/ =\, pyrazol-3-one (3y): Prepared according to the general procedure, colorless
N-N 5~ oil, 25% vyield, 90:10 er, [a]*° = -37.6 (c 0.42, CHCL), Rr = 0.48 (PE/EA
Ph = 10:1). 'H NMR (400 MHz, CDClk) & 7.97 — 7.92 (m, 2H), 7.65 — 7.61
(m, 2H), 7.52 — 7.48 (m, 3H), 7.34 —7.29 (m, 2H), 7.17 — 7.13 (m, 1H), 7.12 - 7.09 (m, 1H), 7.07
—7.00 (m, 3H), 6.93 — 6.89 (m, 4H), 6.40 (d, J = 15.7 Hz, 1H), 5.70 (dt, J = 15.7, 7.5 Hz, 1H),
3.40 (d, J = 2.1 Hz, 2H), 3.11 — 3.09 (m, 2H); **C NMR (100 MHz, CDCls) § 175.18, 158.45,
139.21, 137.45, 134.62, 131.73, 130.31, 129.20, 128.95, 128.78, 128.70, 128.08, 127.15, 126.49,
125.72, 125.54, 124.99, 121.97, 121.90, 119.99, 61.42, 42.44, 40.04; HRMS Calculated for
CaoH2sN20OS [M+H]* 449.1682, found 449.1677; HPLC: Chiracel AD-H column, 254 nm, 30 °C,
n-hexane/i-propanol = 70/30, flow = 1.0 mL/min, retention time 8.1 min (maj) and 11.8 min.

Bn (R,E)-4-benzyl-4-(but-2-en-1-yl)-2,5-diphenyl-2,4-dihydro-3H-py razol-3-

Fh | U e one (32): Prepared according to the general procedure, colorless oil, 15%
N‘N\ yield, 54:46 er, Rf = 0.52 (PE/EA = 10:1). *H NMR (400 MHz, CDCl) ¢
Ph 7.94 - 7.90 (m, 2H), 7.71 —7.67 (m, 2H), 7.50 — 7.46 (m, 3H), 7.37 — 7.32 (m,

2H), 7.19 — 7.14 (m, 1H), 7.07 — 6.99 (m, 3H), 6.89 — 6.86 (m, 2H), 5.55 — 5.46 (m, 1H), 5.16 —
5.07 (m, 1H), 3.33 (d, J = 6.4 Hz, 2H), 2.97 — 2.87 (m, 2H), 1.45 (dd, J = 6.5, 1.6 Hz, 3H); *C
NMR (100 MHz, CDCk) ¢ 175.36, 158.63, 137.62, 134.83, 131.85, 130.67, 130.19, 129.19,
128.88, 128.71, 128.04, 127.05, 126.47, 125.40, 123.13, 119.82, 61.61, 42.32, 39.98, 17.82;
HRMS Calculated for CasHsN.O [M+H]* 381.1961, found 381.1964; HPLC: Chiracel IE
column, 254 nm, 30 °C, n-hexane/i-propanol = 80/20, flow = 1.0 mL/min, retention time 5.4 min
(maj) and 5.8 min.

A 4-benzyl-2,5-diphenyl-4-(1-phenylallyl)-2,4-dihydro-3H-pyrazol-3-one  (44):

Ph b, White solid, melting point: 50 — 52 €, R = 0.71 (PE/EA = 10:1).*H NMR (400

' O MHz, CDCl) 6 *H NMR (400 MHz, Chloroform-d) J 7.92 — 7.87 (m, 2H), 7.50 —

Ph 7.46 (m, 3H), 7.43 — 7.39 (m, 2H), 7.32 — 7.27 (m, 2H), 7.17 — 7.12 (m, 1H), 7.05

—6.97 (m, 7H), 6.91 — 6.86 (m, 2H), 5.40 — 5.35 (m, 2H), 4.14 (d, J = 10.0 Hz,

1H), 3.69 (d, J = 13.8 Hz, 1H), 3.44 (d, J = 13.8 Hz, 1H); **C NMR (100 MHz, CDCl) ¢ 174.50,

157.91, 138.49, 137.24, 134.97, 134.88, 132.00, 130.09, 129.26, 128.74, 128.60, 128.12, 128.10,

127.81, 127.31, 127.00, 126.76, 125.66, 120.40, 118.48, 63.88, 56.15, 41.54; HRMS Calculated
for Ca1H27N20 [M+H]* 443.2118, found 443.2118.

4-benzyl-1-cinnamyl-2,5-diphenyl-1,2-dihydro-3H-pyrazol-3-one  (5a):
Ph Bn melting point: 78 — 80 €, Rs = 0.25 (PE/EA = 5:1). 'H NMR (400 MHz,
~ =0 CDCl) ¢ 7.67 — 7.63 (m, 2H), 7.52 — 7.46 (m, 7H), 7.31 — 7.23 (m, 4H),

Pho_ ~""N
7 bn  7.19(dd, J= 6.7, 2.8 Hz, 2H), 7.14 —7.09 (m, 5H), 5.97 (d, J = 15.8 Hz, 1H),
5.73 (dt, J = 15.8, 6.9 Hz, 1H), 4.06 (dd, J = 6.9, 1.0 Hz, 2H), 3.74 (s, 2H);
13C NMR (100 MHz, CDCl) 6 166.27, 156.53, 140.08, 136.10, 135.87, 135.43, 130.16, 129.65,
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129.18, 129.07, 129.06, 128.60, 128.45, 128.16, 128.08, 126.46, 126.12, 125.92, 123.22, 119.74,
114.50, 52.17, 28.54; HRMS Calculated for Cz1H27N20 [M+H]* 443.2118, found 443.2123.

5. Deuterium labeling and control experiments

Ph Bn [Rh(COD)CI], (2.5 mol%) Ph Bn //~Ph
S (R)-DTBM-BINAP (5.0 mol%) )
7\}//&—0 + PR S N‘ o + complicated

~N (PhQO),PO,H (20 mol%) ~N mixture
\ DCE (0.25 M), 30 °C, 3d \
Ph Ph
1a 6 3a, 10% yield
90:10 er

In glove box, asealed tube was charged with 1a (0.1 mmol, 1.0 equiv), [Rh(COD)CI]. (0.0025
mmol, 2.5 mol%), (R)-DTBM-BINAP (0.005 mmol, 5 mol%), (PhO).PO2H (0.02 mmol, 20 mol%)
and DCE (0.4 mL) at room temperature. Then allene 6 (0.20 mmol, 2.0 equiv) was added and the
reaction tube was sealed with a teflon screw cap, removed from the glove box and stirred at 35 °C
for 3 days. After cooling to room temperature, the reaction mixture was concentrated in vacuo and
detected with THNMR analysis (with 1,3,5-trimethoxybenzene as internal standard) to determined

product 3a in 10% yield and 90:10 er. The enantioselectivity was determined by chiral HPLC.

30% D
74% D l

|

Bn [Rh(COD)CIl, (25 mol%) BN /"Ph
Ph (R)-DTBM-BINAP (5.0 mol%) AN
\ O + Ph—=——CD; | o)
o N- 37% D

~N (PhO),PO,H (20 mol%) N

L DCE (0.25 M), 30 °C, 3 d .

3a-d,, 84% yield
>19:1rr, 919 er

1a 2-d;

In glove box, asealed tube was charged with 1a (0.1 mmol, 1.0 equiv), [Rh(COD)CI]. (0.0025
mmol, 2.5 mol%), (R)-DTBM-BINAP (0.005 mmol, 5 mol%), (PhO).PO2H (0.02 mmol, 20 mol%)
and DCE (0.4 mL) at room temperature. Then 2-d; (0.20 mmol, 2.0 equiv) was added and the
reaction tube was sealed with a teflon screw cap, removed from the glove box and stirred at 35 °C
for 3 days. After cooling to room temperature, the reaction mixture was concentrated in vacuo and
purified by flash chromatography on silica gel with petroleum ether and ethyl acetate (PE/EA =
20 :1) to afford 3a-d, in 84% vyield and 91:9 er. The enantioselectivity was determined by chiral
HPLC.
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74% D l
Bn ¢ /~Ph
Ph
| o\
N~y 37% D
Ph
JJ U M JLA -
seReNde & & 3 &
®a®0000 N Q© S
T ANNONN o o N O
100 95 90 85 80 75 7.0 5 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0
1 (ppm)
Bn /~Ph
Ph standard condition 3a: >95% recovery (rac)
‘ o - 4a: no detected (1)
N~y without alkynes 5a: no detected
Ph
rac-3a
=
BN 3a: no detected
Ph Ph standard condition a: no detecte
‘ o - 4a: 86% recovery (2)
N~y without alkynes 5a: 14% yield
Ph
4a
Bn
Ph .
= standard condition 3a: no detected
N o} - 4a: no detected (3)
Ph_~""N without alkynes 5a: >95% recovery
Ph
5a

(1) In glove box, a sealed tube was charged with rac-3a (0.1 mmol, 1.0 equiv), [Rh(COD)CI]»
(0.0025 mmol, 2.5 mol%), (R)-DTBM-BINAP (0.005 mmol, 5 mol%), (PhO).PO-H (0.02 mmol,
20 mol%) and DCE (0.4 mL) at room temperature. Then the reaction tube was sealed with a teflon
screw cap, removed from the glove box and stirred at 35 °C for 3 days. After cooling to room
temperature, the reaction mixture was concentrated in vacuo and detected with *THNMR analysis
(with 1,3,5-trimethoxybenzene as internal standard) to determined racemate 3a in more than 95%
recovery yield. No 4a or 5a was detected.

(2) In glove box, a sealed tube was charged with 4a (0.1 mmol, 1.0 equiv), [Rh(COD)CI]:
(0.0025 mmol, 2.5 mol%), (R)-DTBM-BINAP (0.005 mmol, 5 mol%), (PhO):PO.H (0.02 mmol,
20 mol%) and DCE (0.4 mL) at room temperature. Then the reaction tube was sealed with a teflon
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screw cap, removed from the glove box and stirred at 35 °C for 3 days. After cooling to room
temperature, the reaction mixture was concentrated in vacuo and detected with *HNMR analysis
(with 1,3,5-trimethoxybenzene as internal standard) to determined racemate 4a and 5a in recovery
86% and 14% vyield, respectively. No 3a was detected.

(3) In glove box, a sealed tube was charged with 5a (0.1 mmol, 1.0 equiv), [Rh(COD)CI].
(0.0025 mmol, 2.5 mol%), (R)-DTBM-BINAP (0.005 mmol, 5 mol%), (PhO).PO.H (0.02 mmol,
20 mol%) and DCE (0.4 mL) at room temperature. Then the reaction tube was sealed with a teflon
screw cap, removed from the glove box and stirred at 35 °C for 3 days. After cooling to room
temperature, the reaction mixture was concentrated in vacuo and detected with 'THNMR analysis
(with 1,3,5-trimethoxybenzene as internal standard) to determined racemate 5a in more than 95%
recovery yield. No 3a or 4a was detected.

6. References

1. (a) Briones, J. F.; Davies, H. M. L. Org. Lett. 2011, 13, 3984. (b) Gao, S.; Wu, Z.; Fang, X.;
Lin, A;; Yao, H. Org. Lett. 2016, 18, 3906.

2. (a) Kamlar, M.; Cisarova, I.; \&sely, J. Org. Biomol. Chem. 2015, 13, 2884. (b) Mao, S.;
Geng, X.; Yang, Y.; Qian, X.; Wu, S.; Han, J.; Wang, L. RSC Adv. 2015, 46, 36390.

3. Hu, R.-B, Wang, C. H.; Ren, W.; Liu, Z.; Yang, S. D. ACS Catal. 2017, 7, 7400.

4. (a) Tao, Z-L.; Zhang, W.-Q.; Chen, D.-F.; Adele, A;; Gong, L.-Z. J. Am. Chem. Soc. 2013,
135, 9255. (b) Lin, H.-C.; Wang, P.-S.; Tao, Z.-L.; Chen, Y.-G.; Han, Z.-Y.; Gong, L.-Z. J.
Am. Chem. Soc. 2016, 138, 14354.

S15



7. Copy of NMR and HPLC for products

65ZL°E
8vyle
v60v°'€
LyLve
1928°S
65Y8°S
£598°G
111€°9
69179
2206'9
5/06'9
6.16'9
z226'9
z926'9
¥920°L
ZLE0'L
0v0'L
25v0°L
2050°2
0502
9650°L
02802
8060°L
2560°L
99012
zLLLL
9LLLL]
0zzlL'L
AZAWE
£621°. 1
9eeL 1
L6EL°L 7
6vvL L
186171
€911
8882 L
S60€°Z
G82¢°L
6681°L "]
196"
29062
vzz9' L
¥529'L
18€9°L
8ev9L |
Y92 ]
966, 1
15762 ]
91662

=

\

=

1GG6°L
6€96°L

JDW-11-14A.20.fid

PROTON CDCI3 {D:\NMR400\02T4} nmr 31

Fzoz
Te6'L

#5671
82
09

Yoz

Ho6z

6L
H,_wm._‘

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0
1 (ppm)

9.0

10.0 95

60°0% ~
syey

€ev9—

66611 ]
91'ZeL ]
bS'STL ]
62'921 1
LS9zl ]
11221
177221 ]
01821 1
ocszL |
02821
L6821}
zz62L
mm.om_\
GLLEL

£OpEL

0L'pEL

89'0€1

Ty

8v'8sL —

Ph
3C NMR (100 MHz, CDCl3)

3a 'H NMR (400 MHz, CDCl5)

8L'GLL—

JDW-11-14A.21 fid

C13CPD CDCI3 {D:\NMR400\02T4} nmr 31

ol

10

190 180 170 160 150 140 130 120 110 100 90 80
1 (ppm)

T
200

S16



0000°0-—

6851 —

€860°€ "\
oLLL’e
V.I.EE€
wwmm.m\

G168°€ —

vSv8'S
0998'S 7

96888
|

0,08'S
nme.mW

Sve6'9
26669
851072
112072
£620°L7
LOY0'2]
¥660°L |
08112
AVE |
6vvL L]
208Z°L
1662°L 1
1629°2 ]
€829°/ |
89+9°/ |
2059°2 1
zz68°2 ]
L6

JDW-11-20A.20.fid

PROTON CDCI3 {D:\NMR400\02T4} nmr 51

/]

Feoe
Fzoz

Feoe

85 80 75 70 65 60 55 50 45 40 35 30 25 20
1 (ppm)

9.0

10.0 9.5

MeO

3b '"H NMR (400 MHz, CDCl5)

3C NMR (100 MHz, CDCls)

ZLov~
€Sy~

cr'es —
9€'19—

SEPLLY
Y6611 ]
£€°221 |
SYHel |
8€'5zL |
o9zl 1
IAWIA%
£V LTLA
80°8Z1
mm.wm@

99'8¢lL
geect
LGvEL
v, velL
v.'9¢elL
VAR
ce8sL ~
LLL9L

L0'GLL —

JDW-11-20A.21 fid

C13CPD CDCI3 {D:\NMR400\02T4} nmr 51

10

190 180 170 160 150 140 130 120 110 100 90 80
1 (ppm)

T
200

S17



60 50 40 30 20 10

70

0000°0-~\ _ L2
6¥95°L
989L°¢ o
86vES ro
£66E°E
6ty € L2
Lesy'e -
¥8€8°S o
1858'G - M
9/1/8°S 61°6E
JAR X L m 12°6E
608€9 wv.rv\
G269 0 S Ly
61269 ro 5129
LLv6°9 08'9LL
L9v6'9 < ©oLL 3 mox:/
1120°L ~ == Ol 9.6
86€0°L //r N - HOL| 88°'6L1
€SY0°L “96°0[ © e 6611
9080°L ° n.m (OIN©] 692zl
7802 . pDu nDu IRCTR
900172 R 9Lvel
LG0L°2L 0 / o N m SERTAR
ySLLL [ W = STATAR
Lr2VL . 4 £oo 90221
8LEL'L] s ozt 8 S eeuzn]
GSELL b 0s) IN\ T 01821 |
€Syl L | © x X SIR-TAR
SBE; © = W V28211
GBS/ J— . pd oz'62l
ovoLL ~ Feors| S T O osez]
vNN—..Né - - +8°621
YSLL LA ~ -—= T66°0| 1 [ 8 nm.rm_,w
€181°27 © sozeL
8¥81°/L . LS vEL
ze0Z LY //] — %m.m‘ N Nr.mmr\
66122~ 3 — = = m@.m 18°9€1L
ovzz L] £ = N ozl @ LELEL
oLvZ L] £ H/N Gl ™S 12°9S1
. 2 =~ — H/mo L ) V
08ve N; 5 - 61| o 0£'9G1L
osszsf g Yoot [ o og'8sL
16221 2 10191
6821 1 x | ©
166Z°L 1 2 © .
vmrm.h% dm ° 9€°'GLL —
18€€°L pal Fo
I L5
s6coL] 8
v8¥9L S0 0
neoz] 22 | @
620621 I 2 o
zz162 " m 1% +o
S0 -

100 90 80

1 (ppm)
S18

110

120

190 180 170 160 150 140 130

200

C13CPD CDCI3 {D:\NMR400\02T4} nmr 53

JDW-11-20C.21 fid



—-108.35

JDW-11-20C.22.fid
F19CPD CDCI3 {D:\NMR400\02T4} nmr 53

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

3¢ "9F NMR (375 MHz, CDCl3)

S19



60 50 40 30 20 10

70

0000°0-\ B =

6¥9G°L 1

867€°C ©

£65e°E ro

vevye

Lesy'e | ©

¥8€8'S T

9/18'S ©

LLYE9 - M~

608€'9 61°6€
9226°9 L m 12°6€
0826'9 mvév\
LLv6°9 0 25y
L9169 [ N G129
1120°L 08'9LL
86€0°2L - y0O'b | 3 €0'ZL F/
£5¥0°L ~ = ¥20°L 9/6L1L
G080, H B — 00°L| 0 88'6L1L
v¥80°L “ge0f S S 66l
S00L'Z ° < O O 692zl
LS0L 'L . o QQ zrve]
ySLL'L C C CYRZAN
9/2LL | © / o W_ m S9'62l {
sleLL 4\m; S = Geoety
gseLL ~Z < 90221 |
zecL L | 128 K z% 88 eeuzt]
YSYL LY c o \— L T oiszr
E€VSL L to r X gcegzl
@wmﬁ; Mo = S sz
LPILL . 0Z'62 1
seLL LA A hoyl o L TS ozezy
mmtsé S r86eLy
L18L LY ~ 0L | 0 ™ mm.rm_\V
881 L1 © S0°zZEL
TEOT L ° LGPEL \
66122 /\MJ. TN 7L seL
ovzzsE B Nos 18"9€L
oLYeL ] E - w 7201 © Le7L€L
08vz'L I - — g6 | ™ 22951
0£52L | p - L Aok o 0€'95L
Lszrf e Mo 05851 7
G827 /] S 1019l
1662/ 1 o | ©

v61E L | 2 s .
sees] L5 . 9e'G/1L —
mmmoi e Fo

9er9 | 38

v8vo'L 20 Lo

Lt

ol B X0 =
zz16°L g¢g o

100 90 80
1 (ppm)
S20

110

120

160 150 140 130

170

190 180

200

C13CPD CDCI3 {D:\NMR400\02T4} nmr 53

JDW-11-20C.21.fid

"



108.35

JDW-11-20C.22.fid
F19CPD CDCI3 {D:\NMR400\02T4} nmr 53

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

Bn

3d "9F NMR (375 MHz, CDCl5)

S21



e

JDW-11-25A.20.fid

PROTON CDCI3 {D:\NMR400\02T4} nmr 51

o

60 55 50 45 40 35 30 25 20 15 1.0 05 00
1 (ppm)

6.5

85 80 75 70

9.0

10.0 9.5

3e '"H NMR (400 MHz, CDCl3)

3C NMR (100 MHz, CDCls)

62°0% ~
9.2y~

3G9
L1'och /
oceel
€9°ecl
€9'6Cl
gcoclk

OC IC}
8921 |
617221
91’121
26'221 ]
€1°821 1
ve'8ZL |
€2°821 1
62'821 1
G8'82Z1 |
YATAR
£€'6Z1
L0°EEL Ak
rLveL /
€ovEL
LLvEL
v9'oct

or'Lel

82'8G1L —

GZ'GLL—

JDW-11-25A.21 fid

C13CPD CDCI3 {D:\NMR400\02T4} nmr 51

T L

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

200

S22



Loz,
6899°C |
02292
6889°C |
616921
¥0882 1
1¥88°Z |
1268
7106°Z |
9e€6°Z |
G196'C 1
0Z8ee |
09L€°€ ]
81.8'S
v¥.8'G
8268°S
60L6'G

—

—

GELB'S
22059
PLYS'9
L2012
L90L" 2
90ZL'L
vszZL L
L9EV L]
SOVLL]
v1GL 2|
06512 1
G012
zesL L
z8L1 L1
688l L1
6161721
20022
60222
80€2/ 1
LLYT LA
cive L
66122
6€8Z°L
8162 L1
800€°2 |
zrie L]

E—

JDW-11-29A.20.fid

PROTON CDCI3 {D:\NMR400\02T4} nmr 32

i)y

*6'C

Yooy
WNO.N
H\No._‘

60 55 50 45 40 35 30 25 20 15 1.0 05 00
1 (ppm)

6.5

85 80 75 70

9.0

10.0 9.5

3f 'TH NMR (400 MHz, CDCl3)

3C NMR (100 MHz, CDCls)

o8’ vl —

198 ~

6607

c0'L9—

LG

€v'8clh
1G'8¢lL
12’82t
86'8¢Cl
os'vel
L8'velL
69°9¢l
vaLEL

09'6LL
6L'cecl
€ecsct
€e'9clh
Lelch
g9'/¢clt

8€'L9l —

cOvLIL —

JDW-11-29A.21 fid

C13CPD CDCI3 {D:\NMR400\02T4} nmr 32

y

"

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

200

S23



0000°0-—

FReT ]
€8¥1°¢
G/6€°€
1928°S
v9¥8'S
8698°S
S¥88°S
ce6e9l
vzer 9l
00289
¥168°9
12169
88€6'9
¥260°L
9960°L
zzLLL
191172
6YZL L]
69€L°L 1
SovL L
LS L
99617/ 1
8v9L L ﬁ

204121
2SLL LY
VLIV LA
16817/
LLBL 2N
95622 F
zsie L

rrees ﬁ
LE6b L]
Nmomx;
YOLG" L
G662
v€26°2 1
126672
€565°2

29€6°L
VZv6 L ]
v156°2
¥096°2

JDW-11-23C.20.fid

PROTON CDCI3 {D:\NMR400\02T4} nmr 53

Feoz
HO'Z

30 25 20 15 10 05 0.0

3.5

50 45
1 (ppm)

5.5

8.5

9.0

10.0 95

OCF,

3g 'H NMR (400 MHz, CDCl3)

3C NMR (100 MHz, CDCls)

Ph

06’ vLL —

JDW-11-23C.21.fid

C13CPD CDCI3 {D:\NMR400\02T4} nmr 53

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

200

S24



—-57.92

JDW-11-23C.22 fid
F19CPD CDCI3 {D:\NMR400\02T4} nmr 53

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

OCF,

3g "9F NMR (375 MHz, CDCl3)

S25



000070~
68851 |
9901°¢ |
1521
ELrLE]
6871 °€ |
LLOLE ]
€91
evaLe |
LL1pE
9est e |
£687°¢ |
LZL8'S

L0€8°S

v058°'S

6698°'S

6888'G

0L0%'9

LOYP'9

¥600°2

€620°L

6560°L

eLLLL

09LL L

L9212
628172 1
0ZbL L
615121
10917 Z
ZrolL L
YOLL L
66LL°L1
098172 |
YL6L LY
£682°2 1
L00E" 2 Y
0S0€"2
£02€°L
veEE L

160627
9915°2 ]
€525,
Nommi
SvL9'L ]
12192

1226, ]
8/€6'/ 1
ovve L]
1€56°2 ]
02962 ]
Le26°2"

—

ey

JDW-11-23A.20.fid

PROTON CDCI3 {D:\NMR400\02T4} nmr 51

/]

keoz
Hoe

koot

60 55 50 45 40 35 30 25 20 15 1.0 05 00
1 (ppm)

6.5

85 80 75 70

9.0

10.0 9.5

CF3

&S
O O
[alya]
O O
N N
T I
s =
8 8
T
x X
s =
Zz Z
s
L

(3]

=
o

6107~

6Ly

7119
S6'6LL
(WA RAN
92zl
L0'G2lL
05zl
80°Gzl
NS
vesel |
08°SZ! 1
[RATAR
oV TAR
657221 1
0¥'82l |
6,821 1
71621
12621 1
65621 1
€9'621

09°0€L
GhLelL
z0gel ~
vm.wﬂ\
YT LEL
12°8€)
R

608G —

08'vLL —

JDW-11-23A.21 fid

C13CPD CDCI3 {D:\NMR400\02T4} nmr 51

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

200

S26



—-62.61

JDW-11-23A.22 fid
F19CPD CDCI3 {D:\NMR400\02T4} nmr 51

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

CF3;

3h 19F NMR (375 MHz, CDCly)

S27



0000°0-

veLLe
9/LLE
60ZL°€
zieLe
LseLe
£6€1L°E |
129¢°¢ |
022€°€ |
80LY€E |
9008°S

€618'G
06£8°S
¥868'G
2L18°S
1¥8€°9
8eZy'9
¥028°9
15€8°9
LLP8'9
90669
L9002
€LL0°L
6580°L
6680°L
950472 |
€0LL LY
6121
eeeL’L
6LEL L
2LV L
L1291 L
8591/ |
8181 LY
ozl |
£2ee L
€OvE L
916€L -
188%°2 ]
98612
0905°2
617152
vezs L
6979,
0059°Z 1
5899/ 1
612921
60€6°L 1
69€6°L |

= I

LOv6°L
6156°L

JDW-11-23B.20.fid

PROTON CDCI3 {D:\NMR400\02T4} nmr 52

/]

ooz
Hoe

60 55 50 45 40 35 30 25 20 15 1.0 05 00
1 (ppm)

6.5

85 80 75 70

9.0

10.0 9.5

Cl

R
O O
laflia)
O O
i N
T
s =
g 3
=
x
£s
z
NC
To
=

e
o

L oY~
29y

0€'1l9 —

88'6L1 |
88121 |
19'SZL ]
0€'9Z1 |
2’9zl
€5°221
62'8Z1 |
8€'8Z1 1
881
10°6Z1 4
0S'0E
8s'0gt
SSLEL
L0°€l
glL'ect
9g'vel
659t
se €l
€2'8GL —

86 V.l —

JDW-11-23B.21.fid

C13CPD CDCI3 {D:\NMR400\02T4} nmr 52

|

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

200

S28



N
Y
[
T QQ
N

¢l
IS
=
N
N

-
[}
©

NN
~

JDW-11-26B.20.fid

PROTON CDCI3 {D:\NMR400\02T4} nmr 32

//J//W /

Fooe
IS0z

60 55 50 45 40 35 30 25 20 15 1.0 05 00
1 (ppm)

6.5

85 80 75 70

9.0

10.0 9.5

Ph

R
O O
aa
O O
N
g
s =
g 3
=
14
s
zZ
0
o
=
e
o

N~y
\

Ph

EIUAN
06°LY
Nm._\vw

61719
L0711
VAN
80°9L1
089111
€6'6L1 1
98'1Z} |
z6°veL ]
v6'vZl |
S9'sZL |
1€'9Z}
ACTAR
£5'/21 1
8£'8Z1 1|
12821 1
80°621
95621
S9'621 1
LG'0EL
SSTLEL A
06'vEL Y\
09'9€L ~
L0°2€1
SL'LEL

8¢g'LEl

8Z'8GL ~\
20°191L —
LgegL

c6'vLL —

JDW-11-26B.21.fid

C13CPD CDCI3 {D:\NMR400\02T4} nmr 32

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

200

S29



—-113.21

JDW-11-26B.22 fid
F19CPD CDCI3 {D:\NMR400\02T4} nmr 32

-10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210

10 0
f1 (ppm)
F
Ph I\~
| \o/\F>h
NN
Ph

3j "°F NMR (375 MHz, CDCl3)

S30



JDW-11-24B.20.fid

PROTON CDCI3 {D:\NMR400\02T4} nmr 52

/]

H]//w o

Teoz
hoz

60 55 50 45 40 35 30 25 20 15 1.0 05 00
1 (ppm)

6.5

85 80 75 70

9.0

10.0 9.5

Br

3k 'H NMR (400 MHz, CDCl,)

Ph

3C NMR (100 MHz, CDCls)

Ph
O

I
N~y
\

Ph

0°0% ~
08'Ly

0C'l9—

98’1z} |
L0ZZL ]
£L6521 ]
Le9zl ]
99zL ]
6571 |
6L 2211
8e'821 |
8821 ]
ovees |
996211

eeoel ,W
ecoeL 4

B;QN

Lecel
68°vEL
6S°9¢€1L
16'9€L
oe’LelL
ce8SL —

06’ v.LL —

JDW-11-24B.21 fid

C13CPD CDCI3 {D:\NMR400\02T4} nmr 52

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

200

S31



olzL'e
lszLe
98eL’e
vivLe
zryLe ]
oesee |
6507°€ 1
zezve |
158€'9
00L7'9
ovLy'9
voLY'9
L02'9
vSTr'9
6v25'9
vEL6'9
0£€6'9

Zr60°L
96014°2
erLLL
LILLL
921,
vezL 'L
zeeL’L
Nmm_‘.j
gevl L
1S¥L2
L6¥L7L
68SL°L
8L9L"L ]
YrOLL
8662°L ]
691LE°L
181E° /7
zLze N
16€€° 2L
v08Y'L
Ss8Y° LA
SE6Y L
€862
11972
61192
20892 1
1969'2 |
¥669°L

19€6°L
8LY6L
00562 ]
Geg6'L |
68562 ]

—N2

——

€196°L

JDW-11-24A.20.fid

PROTON CDCI3 {D:\NMR400\02T4} nmr 51

Fzoe
roo's

60 55 50 45 40 35 30 25 20 15 1.0 05 00
1 (ppm)

6.5

85 80 75 70

9.0

10.0 9.5

OMe

31 '"H NMR (400 MHz, CDCl,)

Ph

3C NMR (100 MHz, CDCls)

Ph
O

I
N~y
\

Ph

8L0v ~
VicwaA ol

18'vS —
8€'19 —

LUELLY
Ge'6LL 1
1512 |
AR
05'SZ1 1
0£'9Z1 |
1592 |
IR |
1£'821 1
IRIAN ;
seazL |
01624

Nm.omrw
i

08'LEL
eLvEL
LL9gL
19°9€L
SG €L
258G\
IN-I-T

12°SLL —

JDW-11-24A.21 fid

C13CPD CDCI3 {D:\NMR400\02T4} nmr 51

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

200

S32



0000°0
19SS
20ZL°Z ]
oLLLe
OvLLE]
L9BE'E ]
8YOYE |
9005 °€ |
886€°9
86069
6216°9
00469
LEL6°9
88/6'9
52869
£€80°L
v280°L
82012
G012
SGLLL
€1z
aleL’L
99¢L°2
SOvL L
ka8
09vL'L 1
86517/ |
609L°L 1
VoL LY
0L0€"L]
18LEL
L6LE L]
€22€°L
80vE/
z8YY LA
LLSY A
YEGY L
Y6572
e59v' 27
2189,
v89°2
02892
102727
v902 2 |
06982 1
2.8, ]
6881
518821
9888/ |
gmwi
Y682

——

JDW-11-24C.20.fid

PROTON CDCI3 {D:\NMR400\02T4} nmr 53

/]

F66°C

Feoz
feoz

koL

oot

20'¢
WW_M
R
o

60 55 50 45 40 35 30 25 20 15 1.0 05 00
1 (ppm)

6.5

85 80 75 70

9.0

10.0 9.5

Me

3m "H NMR (400 MHz, CDCl,)

Ph

3C NMR (100 MHz, CDCls)

Ph

0]

N~y
\

Ph

88'61 —

0°8€ ~
€9°0%

9,09 —

go ol g
60221 |
EYRTAR
09'sZ1 |
0£'9Z1 |
S9'9Z1 1
102211
AR
9€°8Z 1 |
Y2821
£6'821 |
91621 1
LE0EL
0s0ck
mw.::w
oceel

98'vEL

69'9€L

€L'9€EL

L9 €l

L0651 —

LE€'GLL —

JDW-11-24C.21.fid

C13CPD CDCI3 {D:\NMR400\02T4} nmr 53

ol

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

200

S33



000070~
zesLe
0z0z°€
LEvSE
8v85E
Z9L¥'9
¥S5H9
1250°L
2650°L
8€90°L
65602
€660°L
62012
zeLLL
ovLLL
G8LL L
bz
g8zl L
bLELL
bl L
6951°L
88512
02912
LeezT L
y9eZ L
Svsz'2 |
915221
19.2°2 |
cL0€7L
vere s
vize s
60€€/ |
y9EE . |
LO6Y'L |
816V L1
120G 2N
ovLS 2 Y
Z61G° 2
19852
888G/
216572
Ro@s%
LLL9L
20z6°2]
L€26°L ]
6526°/ 1
9626/ |
ze€6°L ]
¥8e6°/ ]
SOv6L
8¥6 L

=

JDW-11-26A.20.fid

/]

PROTON CDCI3 {D:\NMR400\02T4} nmr 31

661

60 55 50 45 40 35 30 25 20 15 1.0 05 00
1 (ppm)

6.5

85 80 75 70

9.0

10.0 9.5

3n 'H NMR (400 MHz, CDCl3)

Ph

3C NMR (100 MHz, CDCls)

Ph

N~
\

Ph

€E°0v ~
[4kAad

67°1L9
00'0ch
Leel
€9'6el
c9'sel
z8'scl
ce9cth

L9'ozi |
82° /21 ]
YEAR
6v221 1
99221 1
2L 121
2z'8zl
8€'8Z1 |
19821
86°821 |
1€0E1
€8 LEL A
62°2E1
zrzel =
B.mm_x
8L vEL

69°9€1

zvLEL

v9'8G1L —

62°'SLL —

JDW-11-26A.21.fid

C13CPD CDCI3 {D:\NMR400\02T4} nmr 31

Wi

T

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

200

S34



-
<
<

)0 0 0
N

—

[52]
o
~
AT
~

<
N
<]
AN
~

JDW-11-26C.20.fid

PROTON CDCI3 {D:\NMR400\02T4} nmr 52

(OB

Jir

6'C

780"
WN_‘._‘

(404

koL

koL

F00'L

1219

o't
J

60 55 50 45 40 35 30 25 20 15 1.0 05 00
1 (ppm)

6.5

85 80 75 70

9.0

10.0 9.5

Me

Me

o
O O
[alya)
O O
C N
II
s =
S 8
T
x X
s =
z Z
s
o]
[}
<
o
/O
- e
8 N\P
/
—Z
<
o

70’8l —

LL.°GC—

ve6e —
8.'6€ —

6009 —

0g9oLlL
6v'6LL
ov'eel
lec'sel
Lc9cl
vS'9ch
ov'LclL
ve'8clh
18'8¢1L
98'8¢cl
veoel
89'LEl
ov'veElL
csoel
Gl9¢l
c6'LEL
ov'6SL —

S e

129G —

JDW-11-26C.21.fid

C13CPD CDCI3 {D:\NMR400\02T4} nmr 52

LU

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

200

S35



JDW-11-14C-0418-.10.fid

PROTON CDCI3 {D:\NMR400\02T4} nmr 19

Feoz

ﬂ 1502
J

oL

F00'L

0'¢
10°C

201

0'¢

I feos
—  —

60 55 50 45 40 35 30 25 20 15 1.0 05 00
1 (ppm)

6.5

85 80 75 70

9.0

10.0 9.5

Ph

3p "H NMR (400 MHz, CDCl;)

3C NMR (100 MHz, CDCl5)

00°0% ~

evey

vyi9 —

SLGLLY
LEGLL

v6'6LL |
88121 |
16'L2) ]
15'sZ1
81'9Z1 |
61221
AR
€8'/21 |
x4 |
AN:TAR
oo6zh f

oz'6zl AW
LE0ELE
TLLEL
6L2EL
z8zel
eg'eclL
65 VEL
vviglL
SP'8SL
66'09) —
vreoL

GG —

JDW-11-14C-0418-.11.fid

C13CPD CDCI3 {D:\NMR400\02T4} nmr 19

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

200

S36



—-114.56

JDW-11-14C-0418-.12.fid
F19CPD CDCI3 {D:\NMR400\02T4} nmr 19

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

Bn
Ph BN~
| o]
N\N
\ F

Ph
3p "°F NMR (375 MHz, CDCl5)

S37



0000°0-—

669G —

c60l’e
€gLL’e
ooel’e
Nvmr.m\
z60v'e

0LLL°G
1G6L°G
¥518'G
6YER’S
15583

5916'9

1026'9

01002 A
€500°2
1220°L”
2L20°L ]
€LY0'L ]
16v0°2 1
€oLL 2]
CAVE
oLEL’Z ]
62ZLE L]
SY61 L |
9105°2 ]
soigz ]
z519°2 1
€5€9°/2
00¥6'2
26¥6°2L

JDW-11-15A-0420.10.fid

PROTON CDCI3 {D:\NMR400\02T4} nmr 29

ooz
1G6°1L

60 55 50 45 40 35 30 25 20 15 1.0 05 00
1 (ppm)

6.5

85 80 75 70

9.0

10.0 9.5

Bn

=

B

Ph

Cl

N~y
\

Ph
3q "H NMR (400 MHz, CDCls;)

3C NMR (100 MHz, CDCl5)

66°6€ ~
evey

8€'19 —

€6'6L1
88'2Z1 |
09'SZ1 |
L1921 ]
12221 |
T A
(AN:TAN
£5'821 1
£1'821 1
L0'6Z1 Y
0Z'6Z1 Y

|
|

W

ovoEL ~
g9'Lel

elLeel
cseel
vavel
LLgel
LyleL

o¥'8SL —

60°GLL —

JDW-11-15A-0420.11.fid

C13CPD CDCI3 {D:\NMR400\02T4} nmr 29

AN A

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

200

S38



00000 —

T

£rZL'e
S80V'€E |
L0L8'S
6628°G
v6v8'S
1898°G
¥20€'9
9Lve'9
5968'9
7106'9
1516'9
00269
£6£6'9
00969 |
9v00°L |
€LL0°Z 1
5920/ 1
SOv0'L 1
25v0°'2 1
6190°Z 1
S8zl L
0LvL LY
659172 |
ove L
21922y
2LLT LA
¥282 L

€€62°L

ocLe L
zeseL
Le6 L]
5005°2 1
€605°L
99167/ ]
ZrL9° L]
0€€9°Z |
¥9€9°2 ]
12€6'2
18€6°2 ]
z1v6°2 ]

—

———r—

€956°L

JDW-11-15C-0420.30.fid

PROTON CDCI3 {D:\NMR400\02T4} nmr 31

/

/

—_—

60 55 50 45 40 35 30 25 20 15 1.0 05 00
1 (ppm)

6.5

85 80 75 70

9.0

10.0 9.5

Bn

=

B

Ph

Br

N~y
\

Ph
3r "H NMR (400 MHz, CDCl;)

3C NMR (100 MHz, CDCl5)

66'6€ ~
evey

veL9 —

€6'6L1
YAXAR
€0°€2L |
19°GZ1
9'92Z1 |
FAVXAR
187221 1
€1°821 1
v2'821 #
L0621

oz'6zl ,W

80°GLL —

JDW-11-15C-0420.20.fid

C13CPD CDCI3 {D:\NMR400\02T4} nmr 31

50 40 30 20 10

60

190 180 170 160 150 140 130 120 110 100 90 80
1 (ppm)

200

S39



0000°0-—

JDW-11-15B-0420.10.fid

PROTON CDCI3 {D:\NMR400\02T4} nmr 30

Fsoz
Hoe

50 45 40 35 30 25 20 15 10 05 0.0
1 (ppm)

5.5

6.5

85 80 75 70

9.0

10.0 9.5

Ph

CF3

3s "H NMR (400 MHz, CDCl3)

3C NMR (100 MHz, CDCl3)

26°6€ ~
ey
62°L9
18°6L1
96°6L 1L
viecel
co'sel
80'Gcl
6c'Gcl

—

EEGCh |
9€°SZ1 |
AR
€9'SZ1 |
FAd TAR
vr9zL |
ST T
v1°82L |
v2°821 |
Y0621 |
vL6ZL |
0Z'621 Y

91621
9v'oElL
co'lel i
sveet
vvel
Le7.€1
€o'ovi

1€'8G1L —

L0'GLL —

JDW-11-15B-0420.11.fid

C13CPD CDCI3 {D:\NMR400\02T4} nmr 30

MWMW

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

200

S40



—-62.57

JDW-11-15B-0420.12.fid
F19CPD CDCI3 {D:\NMR400\02T4} nmr 30

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

Bn
Ph BN~
I 0
N\N

\

Ph
3s "9F NMR (375 MHz, CDCl3)

CF3;

S41



0000°0-

1SSG°L Y
0Lz T
zoLLe
v6TL'E
ogov'e
slov'e

GL22°S ?

9018'G
90v€'9
161€°9
£668°9
#4069
LS1L6'9
€616'9
£€26'9
1956'9
€1169
¥266°9
9866'9
S€00°L
11002
GLLOL
8102
95202
¥0€0°L |
96€0°/ |
Zrv0 L
68¥0°L 1
6150721
20vL 27
265121
€682, |
v20€2
S0LE 2N
162€ L
9/8v'
67617 L\
6£0S L]
LLLgL
20292
1€29°2 ]
8529/
6.29°L
YLy L
LSP9'L |
8vE6°L |
80V6°L ]
£ov6/ ]

[

_—

T

0056°L
0656°L

JDW-11-14B-0418.10.fid

PROTON CDCI3 {D:\NMR400\02T4} nmr 50

[/

98¢

ooz
6L

Ho

oot

60 55 50 45 40 35 30 25 20 15 1.0 05 00
1 (ppm)

6.5

85 80 75 70

9.0

10.0 9.5

Ph

Me

3t '"H NMR (400 MHz, CDCls)

3C NMR (100 MHz, CDCls)

cl'le—

710V~
vy~

8¥'1L9 —

66 6LL

CINRAR
6%°GZ1
61921 1
rANTAR
€122
80°8Z1 1
89°8Z1 1
£6°8Z1 1
voezL |
1Z'621
8z'0¢cl ,W
8L LEL~
Le€cL T
vm.vmr\
L9VEL
8z L€l
8y el
165851 —

L2'SLL —

JDW-11-14B-0418.11.fid

C13CPD CDCI3 {D:\NMR400\02T4} nmr 50

60 50 40 30 20 10 O -10

70

80

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

1 (ppm)

S42



LR
R
— ©
]
© ©

©
o
q
@
©

JDW-11-17A.10.fid

PROTON CDCI3 {D:\NMR400\02T4} nmr 31

M,wm.r
k6L

/€6

koL

oot
H\vme
0z
z6'Y
0L
Moz
Tegz
z6'L
G661

60 55 50 45 40 35 30 25 20 15 1.0 05 00
1 (ppm)

6.5

85 80 75 70

9.0

10.0 9.5

Ph

OMe

3u "H NMR (400 MHz, CDCls)

3C NMR (100 MHz, CDCls)

9L0v ~
ey~

€265 —
G519 —

9L°€LL
98'6L1 |
66°6L1 ]
61°SZ1 ]
257921 ]
(AN
Y 221N
80'8Z1
89'8Z1 1
£6'8Z1
0Z'6Z1
156217
127081
og'LeL ]
oo.vm;
0LvEL |
6t LEL

YS8GL
806517

ST

veSLL —

JDW-11-17A.11 fid

C13CPD CDCI3 {D:\NMR400\02T4} nmr 31

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

200

S43



0000°0

1821721
160L'E |
08zL€ |
YOBE'E |
8507°€ |
S16.°G
99e8'G
9GLE'9
8¥5e'9
56129
6192°9
£668'9
¥006°9
€L16'9
€616'9
2616°9
51202
v€20°L
€120°L
69€0°L
9Lv0'L
190" L
06v0°Z |
LEVL L]
LzoLL]
62 |
oELeL
091€°Z 1
vree s
1884/ |
1G61°L |
6661'L |
920S°Z 1
6v0S 'L 1
121G L
009°Z 1
8Zv9° LA
SS¥9° 2
8/¥9°L7
59592
38.&
8¥99°L

Le67L ]
2867/ 1
Y06, |
866/
£6v6°L ]
zeg6'L |

=

mmmmi
G856,

JDW-11-27A.20.fid

PROTON CDCI3 {D:\NMR400\02T4} nmr 33

J]

09

Hoe
Hoe

60 55 50 45 40 35 30 25 20 15 1.0 05 00
1 (ppm)

6.5

85 80 75 70

9.0

10.0 9.5

Bn

Me

=

-‘\\

Ph

Me
3v 'H NMR (400 MHz, CDCl3)

3C NMR (100 MHz, CDCls)

vi'le—

L2'ov~
evey

LV'Ll9—

00°0Z1
19121
LZvZl |
05'SZ1 ]
95°92Z1 |
Y122
60°8Z1 |
89'8Z1 1
¥6'8Z1 1
12'621
€262

62c°0€l —
/

og'Lel
mm.vmr*
cevel
c9'9¢lL
cslel
18'LEL
€9'851 —

ccSLL —

JDW-11-27A.21 fid

C13CPD CDCI3 {D:\NMR400\02T4} nmr 33

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

200

S44



0000°0

LGSS 'L 1
¥966°1L |
S0SL°€ |
GESLE |
¥69L°€ |
SZ/LE]
vezre |
9569'G
£5¥5'9
5606'9
8v16'9
£626'9
6626'9
5€€6°9
¥286°9
1886°9
0266'9
¥866°9
¥91L0°L
9020°L
1620°L
6L€0°L
95€0°Z |
26E0°L |
Pry0L
610", {
1€S0°L 1
G950°Z
9L20°Z 1
9v.20°L 1
00vL L1
SL6Z L1
980€°/
€0LE LY
12LE° LA
cLeE LN
GG8Y' L
LL6Y L]
8861°L
1€052
2259° 1
6%59°2]
G/G9' L]
GEL9°L
899/ 1
18S6°L
0v96°2 ]
12262

N

—

3

[

ﬁ

Nmnmi
z€86°L

JDW-11-27B.10.fid

PROTON CDCI3 {D:\NMR400\02T4} nmr 5

t66°'C

Hoe
161

Feo'L

40 35 30 25 20 15 1.0 05 0.0

4.5

6.0 55

6.5

85 80 75 70

9.0

10.0 9.5

3w "H NMR (400 MHz, CDCl3)

3C NMR (100 MHz, CDCls)

€V6lL —

v ov ~
8s°Zy

09’19 —

ZZ OV
RN
SR TAR
18'SZ1 |
86'G2ZL |
St'ozZl |
912211
9€' 221 1
01821 |
99'8Z1
ve'gzl |
A4
0662}
0£0E L ~
SLLElL
soeel I
zovel
oc'sel
zLoel
6V LEL
zrest —

6L°GLL —

JDW-11-27B.11.fid

C13CPD CDCI3 {D:\NMR400\02T4} nmr 5

NS o

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

200

S45



0000°0-

gelLe
0LL1°€
908l
8S61L°E
oger'e
60vbE
LEES9
6.16'9
¥£26'9
GE€6'9
11€6'9
816’9
v1€0°2
9€€0°2
6vv0°L
20S0°2
S¥50°L
zseL .
92122
8512/
66.2L
106Z°L
862,
6962 L
€102
vZLE L]
985€°/ |
999¢'/ 1
SYLE L]
889/
8ZLY L1
#0052 |
005/ 1
JINE-UR
LG /7
YLLG LA
886G/
G692
6£29'2
69292
96292
SS9
8879/
0€59°/ "
8819/
¥656°L 1
€596, 1
v126°2 ]

—_—

ov.6'L
8€86°L

JDW-11-30B.20.fid

PROTON CDCI3 {D:\NMR400\02T4} nmr 33

s
To

Fe

0

’
:

(04
0'¢

o'l

o'l
(V4
0°€
0'L
0°€
(x4
4

L'S
0¢

0.0

0.5

40 35 30 25 20 15 1.0

5.5 4.5

6.5

85 80 75 70

9.0

10.0 9.5

3x "H NMR (400 MHz, CDCl3)

3C NMR (100 MHz, CDCls)

e ov ~
svey

0S'19
vo.oﬁ/
zszelL
es'ezt
85'szZlL
6.'52L
SL°9Z1 ]
559z} |
61221 1
1572211
167221 |
00821 |
€1'82Z1 ]
21821
10'621 |
v2'621 1
1€°0E1 7
871l
68'2El

ov'eel b
LL'vEL ¢

©©.vmr*
€8°vEL

ov'LEL

cs'8SL —

cTSLL —

JDW-11-30B.21.fid

C13CPD CDCI3 {D:\NMR400\02T4} nmr 33

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

200

S46



0000°0-
ZYSsL
¥980°€
5680°€
ov60'e
1260°€ |
650L°€ |
0601 °€ 1
zzLLe
096€°€ 1
zLob'e |
85/€9
62689
8/68'9
9806'9
62169
€916'9
zoze' 9l
2520°L
0120°L
60€0°2
6L¥0° L
65102
LLSO'L
2560'2
2960°L
2cS0L'L Y
290171
20612
9862°L 1
8G1E°/ |
121€°2 1
00Z€L |
G8€€°L
LO6Y"L
YE6Y L
€16V L7
90052\
86052
96192
2229’ L]
19292
16€9°2
LLY9L
6£v9°L 1
81€6°/ |
95€6°/ |
28¢6°L ]
LEVEL ]
0Lv6'L
19562

-\

JDW-11-27C.30.fid

PROTON CDCI3 {D:\NMR400\02T4} nmr 9

hoz
02

koL

00}
6'C
i56'C
6'0
H Ll
Hr.w
Hos
202
0z

60 55 50 45 40 35 30 25 20 15 1.0 05 00
1 (ppm)

6.5

85 80 75 70

9.0

10.0 9.5

Bn

=

-‘\\

Ph

3y "H NMR (400 MHz, CDCl3)

3C NMR (100 MHz, CDCls)

Y00 ~
vyey

v —

66°6L1
06'LZ1 |
167121
6621 ]
YS'GZL ]
2LSZL
61°921
SL°LZL Y
80821 Y
YRTAR
82°8Z1
56'821 ]
oz '6zL
LeogL
crLelL ]
Nw.wm;
Sv'2eL ]
Lz'6el

Sy'8GL —

T —

8L'GLL —

JDW-11-27C.31.fid

C13CPD CDCI3 {D:\NMR400\02T4} nmr 9

I

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

200

S47



o)
0
o
) 0?0
o
——

=}

D

2

BB

o
_
D

JDW-11-59B.10.fid

PROTON CDCI3 {D:\NMR400\02T4} nmr-new 24

F00°€

J Feoe

- Hot
= Foo't

40 35 30 25 20 15 1.0 05 0.0

4.5

6.0 55

6.5

85 80 75 70

9.0

10.0 9.5

1 (ppm)

Bn

-‘\\

Ph

Me

N~
\

Ph
3z "H NMR (400 MHz, CDCl3)

3C NMR (100 MHz, CDCls)

28'LL —

86°6€ ~
ceey

19719 —

Z8'6LL
£Lezl |
ov'sZL
1921
S0°2ZL A
¥0°8Z1 A
12821
88'8Z1
61621 7
6L°0€lL 7
19°0€L ]
cg'LelL ]
e8vel
29261
€985} —

=S

9€'GLL —

JDW-11-59B.11.fid

C13CPD CDCI3 {D:\NMR400\02T4} nmr-new 24

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

200

S48



0000°0-

0SS
y8LY'E
8zst'e
€029°€
1v0L°€
cezL'y
z8rLy
02S€°S
185€°S
6E8€E'S
£26€'S
2898'9
9z/8'9
¥688'9
9268'9
89/6'9
G616'9
¥86°9
¥886'9
¥166°9
1966'9
Z100°2
9900°2
2600°L
1910°Z ]
20c0'L
8€20°L 1
0420°L
S0€0°L ]
LYE0"L ]
6EPL L
0822 |
8682/
1262°L
Zv6z L Y
121 LA
S00Y'Z
2e0¥° L
85072
12y L]
052y L 1
YLy L]
0LLY°L 1
008/ 1
0582 |
16772
00882 |
z688'2 ]

————

v868°L |
9v06'2

JDW-11-4A.20.fid

PROTON CDCI3 {D:\NMR400\02T4} nmr 54

!

F00'L
F00'L

F00'L

Hoz

/90T
196°L
6oL

6'C
H{m.r

0.0

0.5

40 35 30 25 20 15 1.0

4.5

6.0 5.5

6.5

85 80 75 70

9.0

10.0 9.5

1 (ppm)

=

Bn

Ph 4a 'H NMR (400 MHz, CDCl3)

Ph

3C NMR (100 MHz, CDCl,)

o

N~
\

Ph

vaLy —

GL'9G —

88°€9 —

8v'8LL 1
00z |
99'GZ1 1
9,°921 |
00221 1
Le'L2l |
18221
01821 1
erszLf
09'8Z1 Y

v2'82L ,W
9z'6ZL
mo.om_\
00zElL
88'vEL
16'EL
vz LEL
6v'8€L
16°261 —

oS v.iL —

JDW-11-4A.21.fid

C13CPD CDCI3 {D:\NMR400\02T4} nmr 54

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

200

S49



ervLe
6050t
Y50t
2890t
8020t
62S.°S
81G66'S
v166°G
69602
96602
L20L°L
9012
LELLL
69LL°L
viZLL
vszL'L
80€L"L
9seL’L
60712
€LLLL
65812
z68L°L
95612
LL0z°L
18€Z°L
8LYZ L]
YA
€052/ |
9552/ 1
509Z°L 1
£99Z°L ]
Y022°L ]
8v.e L]
818Z°L1
958Z° /1
£68Z° L
00€" L
99912\
€zl L]
19172
vesy'L
8.8/
oL6V'L
€61 L ]
6861/
12162 |
12vo L]
0st9°2 ]
SL¥9°L

ce99°L
G999/

JDW-P3-5a.10.fid

PROTON CDCI3 {D:\NMR400\02T4} nmr 15

!/

R0z

Feo'L
F00'L

50 45 40 35 30 25 20 15 10 05 0.0
1 (ppm)

5.5

6.5

85 80 75 70

9.0

10.0 9.5

Bn

Ph

N~N

4

Ph

Ph

5a '"H NMR (400 MHz, CDCl3)

13C NMR (100 MHz, CDCl5)

vG'8¢ —

2128 —

05111
Y2611
zzeTh
z6'S2l
ARTAR
99z |
8082} 1
9182} 1
srgzLy
09821
90°621 1
L0621 A
81671
mm.mw@
910l

evgel

18°GEL

R

80°0% )

€596} —

12991 —

JDW-P3-5a.11.fid

C13CPD CDCI3 {D:\NMR400\02T4} nmr 15

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

200

S50



Sample Name:

Ao,
Ao,

Operator
Instrument :
Injection Date

Acg. Method
Last changed

Analysis Method :

Last changed

Method Info

Sample Info

Data File D:%CHEM32\1%DATAY 20204 2019001466, D
JDW-11-14A4-rac

QLL
Inztrument 1 Location : Vial 66
54772020 7:45:01 PM

Inj Wolume 5.0 pl

D:%CHEM32Y I\METHODSY ECY-0D.H
5/7/2020 7:59:47 PM by QLL
(modified after loading)
D:4CHEM32Y I\METHODSY ECY-0D.H
6/2/2020 5:14:47 PM by QLL
(modified after loading)

AD-H, Hexane/iPr0H=50/10, 0.8mL/min, 254nm, 30 oC

AD-H, Hexane/iPr0H=70/30, 1.0 ml/min, &54mnm, 30 oC

T A, WY avelengli 253 nm (2 0ea 100140 B
Al 3
20
25
o
204 =l
=
e
10
53
o , ,
T T T T T -
i z 4 G 3 10 i

Sorted By
Multiplier:
Dilution:

Samp le Amount:

Area Percent Report

Sigmal
1.0000
1.0000

1.00000 [ng/ul]

Do not use Multiplier & Dilution Factor with ISTDs

(hot used in calc.)

Data File D:%CHEN32%1%DATA 20204 2019001467 .1

Sample Name:

Ao,
Ao,

Operator
Inztrument :
Injection Date

Aoy, Method
Last changed

Analysis Method :
Last changed

Method Info

Sample Info

JOW-11-144

QLL
Instrument 1 Location : Vial &6
5/7/2020 8:01:05 PM

Inj Wolume 5.0 nl

D:\CHEM3ZY 1NMETHODSY ECT-0D. M
5/7/2020 8:00:17 PM by QLL
(modified after loading)
D:\CHEM3Z2\ 1\METHODSY ECY-0D. M
6/2/2020 5:14:47 PM by QLL
(modified after loading)

AD-H, Hexane/iPrOH=950/10, 0.86ml /min, 254mm, 30 of

AD-H, Hexane/iPrOH=70/30, 1.0 nL/min, &54nm, 30 oC

T A, W avelenglh o228 nm (e a0 5

ANE)

s
IS
=3
oo
=

Sorted By
Multiplier:
Dilution:

Samp le Amount:

Area Percent Report

Signal
L.o0o0
L.o0o0

1.00000 [ng/ul]

Do not use Multiplier ¢ Dilution Factor with ISTDs

(not used in calc.)

Bn Bn
Ph = Ph NN
igma. H + Wawelength= I igna H + Wavelength= m
Zignal l: VWDl &, Wavelength=254 ‘ o Ph Zignal l: VWDl &, Wavelength=254 | o Ph
Peak RetTime Type Width Area Height Area = Peak RetTime Type Width Area Height Area N\N 3
\ -

#  [min] [min] mAU *s  [wdU ] 5 Ph (+/-)-3a #  [min] [win] wAU *s  [mkU ] % i’h (-)-3a
R Bt e |=mmmmmm o R | ==mmmmmn I B [====l==mmm-- e R | ==mmm - I

1 6.604 VB 0.2025 417.47696  32,44875 50.0775 1 6.604 VB 0.2030 2114,67642 163.67645 91.0055

2 10.012 BE 0.4386 416.16508  14,41494 49,9225 z 10.0l4 BE 0.4422 209.02319 7.22686  8.9945

Instrument 1 6/2/2020 5:19:41 FM QLL Page 1 of 2 Instrument 1 67272020 5:20:32 FM QLL Page 1 of 2

S51



Sample Name:

Aog. Operator

Aog. Instrument :

Injection Date

Acg. Method
Last changed

Analysis Method :

Last changed

Method Info

Sample Info

Data File D:%CHEM32\1%DATAY 20204 2019001420.D
JDW-11-204-rac

QLL
Inztrument 1 Location : Vial 66
442372020 2:57:36 PH

Inj Wolume 5.0 pl

D:%CHEM32Y I\METHODSY ECY-0D.H

472372020 3:08:00 PM by QLL

(modified after loading)

D:4CHEM32Y I\METHODSY ECY-0D.H

6/2/2020 4:44:11 PM by QLL

(modified after loading)

AD-H, Hexane/iPr0H=50/10, 0.8mL/min, 254nm, 30 oC

AD-H, Hexane/iPr0H=70/30, l.0mL/min, Z54nm, 30 oC

100
a0
&0
E

a0

T A, WY avelengli 253 nm (2 0ee T 0140 B

=+

15436

Sorted By
Multiplier:
Dilution:

Samp le Amount:

Area Percent Report

Sigmal
1.0000
1.0000

1.00000 [ng/ul]

Do not use Multiplier & Dilution Factor with ISTDs

MeO.

Signal 1: VDL &, Wavelength=254 nm

Peak RetTime Type

# [min]

L 9.114 VB

Width Area Height Area
[min] mA&T *3  [w&U ] 5
il Bttt |====l====-- | === |===mmm— | === |
0.2055 1597.47607  121.77871 50.0715
0.3807 1592.91614 65.30258 49.9285

2 15.436 BE

Instrument 1 67272020 4:;48:44 FM QLL

(hot used in calc.)

Ph

(+/-)-3b

Page 1 of 2

Data File D:%CHEN32%1%DATA 20204 2019001421.1
JDW-11-204

Sample Name:

Aoy, Operator
Aoy, Instrument @
Injection Date

Aoy, Method
Last changed

Analysis Method :
Last changed

Method Info

Sample Info

QLL
Instrument 1 Location : Vial &6
4/23/2020 3:19:37 PH

Inj Wolume 5.0 nl

D:\CHEM3ZY 1NMETHODSY ECT-0D. M

442372020 3:17:59 PM by QLL

(modified after loading)

D:\CHEM3Z2\ 1\METHODSY ECY-0D. M

6/2/2020 4:44:11 PM by QLL

(modified after loading)

AD-H, Hexane/iPrOH=950/10, 0.86ml /min, 254mm, 30 of

AD-H, Hexane/iPrOH=70/30, l.0mnl/min, &54mm, 30 oC

T A, W avelenglhe2o8 nm (e e e B

3

Area Percent Report

Sorted By
Multiplier:
Dilution:

Samp le Amount:

Signal 1: VWDl &,

Peak RetTime Type

Signal
L.o0o0
L.o0o0
1.00000 [ng/ul] (not used in calec.)
Do not use Multiplier ¢ Dilution Factor with ISTDs
MeO
Wavelength=254 nm
Width Area Height Area
# [min] [min] mAT *3 [ wdtr 1 %
il Bt ===l === |======— |===mm— | === |
1 9.09% VB 0.2022 ©20,10297 62.66747  90.8457
2 15.406 BE 0.3788 G2.063935 3.41017 9.1543

Instrument 1 6/2/2020 4;50:11 PM QLL

S52

Page 1 of 2



Sample Name:

Aog. Operator

Aog. Instrument :

Injection Date

Acg. Method
Last changed

Analysis Method :

Last changed

Method Info

Sample Info

Data File D:%CHEM32\1%DATAY 20204 2019001426.D
JDW-11-20B-rac

QLL
Inztrument 1 Location : Vial 66
4/24/2020 4:34:33 PH

Inj Wolume 5.0 pl

D:%CHEM32Y I\METHODSY ECY-0D.H

4/24/2020 11:22:358 AM by QLL

(modified after loading)

D:4CHEM32Y I\METHODSY ECY-0D.H

6/2/2020 4:51:15 PM by QLL

(modified after loading)

AD-H, Hexane/iPr0H=50/10, 0.8mL/min, 254nm, 30 oC

AD-H, Hexane/iPr0H=70/30, l.0mL/min, Z54nm, 30 oC

T A, WY avelengli 253 nm (Z e T 01 )

.

11.683

Sorted By
Multiplier:
Dilution:

Samp le Amount:

Area Percent Report

Sigmal
1.0000
1.0000

1.00000 [ng/ul]

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: VDL &, Wavelength=254 nm

Peak RetTime Type

# [min]
1 7.157 VB
2 11.683 BE

Width Area Height Area
[min] mA&T *3  [w&U ] 5
il Bttt |====l====-- | === |===mmm— | === |
0.152%9 1125.05684 114.44363 50.2096
0.4374 11158.64270 41. 41285 49.7504

Instrument 1 67272020 4;53: 258 FM QLL

(hot used in calc.)

=
Ph
@)

Ph (+/-)-3c

Page 1 of 2

Data File D:%CHEN32%1%DATA 20204 2019001427 .1
Sample Name: JDW-11-Z20B

Acg., Operator : QLL
Aoy, Instrument : Instrument 1 Location : Vial &6
Injection Date 4/24/2020 5:42:04 PH

Inj Wolume 5.0 nl

Aoy, Method
Last changed

D:\CHEM3ZY 1NMETHODSY ECT-0D. M

4/24/2020 4:51:49 PN by QLL

(modified after loading)

D:\CHEM3Z2\ 1\METHODSY ECY-0D. M

6/2/2020 4:51:15 FPM by QLL

(modified after loading)

AD-H, Hexane/iPrOH=950/10, 0.86ml /min, 254mm, 30 of

Analysis Method :
Last changed

Method Info

Fample Info AD-H, Hexane/iPrOH=70/30, l.0mnl/min, &54mm, 30 oC

T A, W avelenglhe2o8 nm (e e 01T &
mal =

Area Percent Report

Sorted By Signal

Multiplier: 1.0000

Dilution: L.0o00

Fauple Amount: 1.00000 [ng/ful] (not used in calec.)

Do not use Multiplier ¢ Dilution Factor with ISTDs

F
Sigmal 1: VD1 &, Wavelength=254 nm Bn
.\“\/\

Peak RetTime Type Width Area Height Area | Ph

# [min] [min] mAT *3 [ wdtr 1 % N O
B [====l==mmm-- e R | ==mmm - I = 3

1 7.116 BE 0.1514 3337.09277 342.73923 69.4173 \Ph (-)-3c

z 11.61l1 BE 0.4373 394.95132 14.62926  10.5827

Instrument 1 67272020 4:54:45 FM QLL Page 1 of 2

S53



Sample Name:

Data File D:%CHEM32\1%DATAY 20204 2019001425.D
JDW-11-20C-rac

Acg. Operator QLL
Acg. Instrument : Instrument 1 Location : Vial &6
Injection Date 442372020 4:11:31 PH

Inj Wolume 5.0 pl

Acg. Method
Last changed

Analysis Method :

Last changed

Method Info

Sample Info

D:%CHEM32Y I\METHODSY ECY-0D.H

472372020 4:10:16 PM by QLL

(modified after loading)

D:4CHEM32Y I\METHODSY ECY-0D.H

6/2/2020 4:51:15 PM by QLL

(modified after loading)

AD-H, Hexane/iPr0H=50/10, 0.8mL/min, 254nm, 30 oC

AD-H, Hexane/iPr0H=70/30, l.0mL/min, Z54nm, 30 oC

T A, WY avelengli 253 nm (Z0eia 100 14Es B

=

10603

Sorted By Sigmal

Multiplier: 1.0000

Dilution: 1.0000

Fample Amount: 1.00000 [ngfal] (not used in calec.)

Area Percent Report

Data File D:%CHEN32%1%DATA 20204 2019001424, 1
JOW-11-20C

Sample Name:

Aoy, Operator

Aoy, Instrument @

Injection Date

Aoy, Method
Last changed

Analysis Method :

Last changed

Method Info

Sample Info

QLL
Instrument 1 Location : Vial &6
4/23/2020 4:31:23 PH

Inj Wolume : 5.0 ul

D:\CHEM3ZY 1NMETHODSY ECT-0D. M

4/23/2020 4:26:30 PM by QLL

(modified after loading)

D:\CHEM3Z2\ 1\METHODSY ECY-0D. M

6/2/2020 4:51:15 FPM by QLL

(modified after loading)

AD-H, Hexane/iPrOH=950/10, 0.86ml /min, 254mm, 30 of

AD-H, Hexane/iPrOH=70/30, l.0mnl/min, &54mm, 30 oC

T A, W avelenglhe2o8 nm (e e T 1 b

o

10.659

Area Percent Report

Sorted By
Multiplier:
Dilution:

Samp le Amount:

Signal
L.o0o0
L.o0o0

1.00000 [ng/ul]

Do not use Multiplier & Dilution Factor with ISTDs

Bn
Signal 1: VDL A4, Wavelength=254 nm =
Ph
Peak RetTime Type Width Area Height Area F I O
# [min] [min] mAU %3  [wkl ] 5 N‘N
R Bt e |=mmmmmm o R [ =====-m= I \ (+/-)-3d
1 6.730 VB 0.1416 1037.06750 116,60235 50.1194 Ph
2 10.603 BE 0.2379 1032.12622  66,11770 49.9806
Instrument 1 6/2/2020 4:51:25 FM QLL Page 1 of 2

Do not use Multiplier ¢ Dilution Factor with ISTDs

Sigmal 1: VD1 &, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# [min] [min] mAT *3 [ wdtr 1 %
il Bt ===l === |======— |===mm— | === |
1 6.765 VV 0.1385 3996,94043 450.10538 90.3073
2z 10.65% BE 0.2387 428,99088 26.18737 9.6927

Instrument 1 6/2/2020 4:52:43 PM QLL

S54

(not used in calc.)

Page 1 of 2



Data File D:%CHEM32\1%DATAY 20204 2019001449, D

Sample Name:

Ao,
Ao,

Operator
Instrument :
Injection Date

Acg. Method
Last changed

Analysis Method :

Last changed

Method Info

Sample Info

JDW-11-254-rac

QLL
Inztrument 1 Location : Vial 66
472872020 10:25:34 AM

Inj Wolume 5.0 pl

D:%CHEM32Y I\METHODSY ECY-0D.H
4/28/2020 10:41:40 AM by QLL
(modified after loading)
D:4CHEM32Y I\METHODSY ECY-0D.H
6/2/2020 5:05:53 PM by QLL
(modified after loading)

AD-H, Hexane/iPr0H=50/10,

AD-H, Hexane/iPr0H=70/30,

0.6mL/nin, 254nm, 30 oC

1.0 mL/min, Z54nm, 30 oC

VAT A, WY avelength 223 nmi (200018001388 )
mAl 4
e
E =
an 2
o o
E
E
04
o]
T T T T T -
] 25 =} 75 0 125 15 tin|

Area Percent Report

Sorted By Sigmal

Multiplier: 1.0000

Dilution: 1.0000

Fample Amount: 1.00000 [ngfal] (not used in calec.)

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: VDL &, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
#  [win] [min] wAU +*s [wdU ] 5

il Bttt |====l====-- | === |===mmm— | === |
1 7.545 ¥V 0.1877 §33.30817 70.37051  50.1718
2 12.400 BE 0.367% G27.60632 35.52230 49.0204

Instrument 1 67272020 5:06:01 FM QLL

Bn
=
‘ o Ph
N~N
b, (+-)-3e
Page 1 of 2

Data File D:%CHEN32%1%DATAY 20204 2019001450.1

Sample Name:

Ao,
Ao,

Operator
Inztrument :
Injection Date

Aoy, Method
Last changed

Analysis Method :
Last changed

Method Info

Sample Info

JDW-11-254

QLL
Instrument 1 Location : Vial &6
472872020 10:43:01 AM

Inj Wolume 5.0 nl

D:\CHEM3ZY 1NMETHODSY ECT-0D. M
4/28/2020 10:41:56 AM by QLL
(modified after loading)
D:\CHEM3Z2\ 1\METHODSY ECY-0D. M
6/2/2020 5:08:53 FPM by QLL
(modified after loading)

AD-H, Hexane/iPr(OH=30/10,

AD-H, Hexane/iPr(OH=70/30,

0.6mLl/min, 254nm, 30 of

1.0 nL/min, &54nm, 30 oC

T A, W avelengl 2R nm (20 e B
Al o
100
0]
0
P
=+
ey
20 a
a . .
T T T T T T
o 25 5 75 10 125 15 i)

Area Percent Report

Sorted By Signal

Multiplier: 1.0000

Dilution: L.0o00

Fauple Amount: 1.00000 [ng/ful] (not used in calec.)

Do not use Multiplier ¢ Dilution Factor with ISTDs

Sigmal 1: VD1 &, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# [min] [min] mAT *3 [ wdtr 1 %
il Bt ===l === |======— |===mm— | === |
1 7.502 VB 0.16832 1326,53796 113.254593% 90.9522
2 12.324 BE 0.3683 131.90228 5.65641 5.0478

Instrument 1 6/2/2020 5:06:58 PM QLL

S55

Bn
| "\\\o/\P“
N~
pp  ()3e
Page 1 of 2



Data File D:%CHEM32\1%DATAY 20204 2019001511.0

Sample Name:

Ao,
Ao,

Operator
Instrument :
Injection Date

Acg. Method
Last changed

Analysis Method :

Last changed

Method Info

Sample Info

JDW-11-294-rac

QLL
Inztrument 1
541872020 5:24:48 PH

D:%CHEM32Y I\METHODSY ECY-0D.H
541872020 8:33:33 PM by QLL
(modified after loading)
D:4CHEM32Y I\METHODSY ECY-0D.H
6/2/2020 5:37:11 PM by QLL
(modified after loading)
AD-H, Hexane/iPr0H=50/10,

AL, Hexane/iPr0H=70/30, 1.0 mL/min,

Location : Vial 66

Inj Wolume 5.0 pl

0.6mL/nin, 254nm, 30 oC

Z54nm, 30 of

T A, W avelengli 2o nm (Z0eie 0 a 1 B

8554

Area Percent Report

Sorted By
Multiplier:
Dilution:

Samp le Amount:

Signal 1:

Peak RetTime Type

# [min]

L 6. 302 ¥V

Sigmal
1.0000
1.0000
1.00000 [rgfal] (not used in calec.)
Do not use Multiplier & Dilution Factor with ISTDs
Bn
VDL &, Wavelength=254 nu Me = Ph
. ! o]
Width Area Height Area N\N
[min] mA&T *3  [w&U ] 5
Lo (+-)-3f
il Bttt |====l====-- | === |===mmm— | === | Ph
0.1872 2576.02100 203.44957 49.9312
0.3132 25683.12402 126.87862 50.0688

2 §.554 VB

Instrument 1 67272020 5:37:16 FM QLL

Page 1 of 2

Data File D:%\CHEN32%1%DATA 20204 2019001512.1

Sample Name:

Ao,
Ao,

Operator
Inztrument :
Injection Date

Aoy, Method
Last changed

Analysis Method :
Last changed

Method Info

Sample Info

JDW-11-294

QLL
Instrument 1 Location : Vial &6
541872020 B:47:48 PH

Inj Wolume 5.0 nl

D:\CHEM3ZY 1NMETHODSY ECT-0D. M
541872020 8:36:52 PN by QLL
(modified after loading)
D:\CHEM3Z2\ 1\METHODSY ECY-0D. M
6/2/2020 5:37:11 PM by QLL
(modified after loading)

AD-H, Hexane/iPrOH=950/10, 0.86ml /min, 254mm, 30 of

4D, Hexane/iPrOH=70/30, 1.0 mlL/min, Z54nm, 30 oC

AT A, W avelengl 2R nm (20T ETE B
Al k4
2m]
150
100
.
50 &
=
a .
T T T T T
o z 4 5 5 10 i

Area Percent Report

Sorted By
Multiplier:
Dilution:

Samp le Amount:

Signal 1: VWDl &,

Peak RetTime Type
# [min]

1 G.304 BB

Signal
L.o0o0
L.o0o0
1.00000 [ng/ul] (not used in calec.)
Do not use Multiplier ¢ Dilution Factor with ISTDs
Bn
Me AN
Wavelength=254 nm Ph
I o]
Width Area Height Area N‘N
[win] mAT *s5 [wdl ] 5 \ (-)-3f
il Bt ===l === |======— |===mm— | === | Ph
0.1974 2693,93213 226.2715% 4§7.0551
0.3155 430,32187 21.168283 12.9449

2 §.557 BB

Instrument 1 6/2/2020 5:37:58 PM QLL

S56

Page 1 of 2



Data File D:%CHEM32\1%DATAY 20204 20192001474,
JDW-11-23C-rac

=]

Sample Name:

Acg. Operator QLL
Acg. Instrument : Instrument 1 Location : Vial &6
Injection Date 5/9/2020 4:39:40 PM

Inj Wolume 5.0 pl

Acg. Method
Last changed

Analysis Method :

Last changed

Method Info

Sample Info

D:%CHEM32Y I\METHODSY ECY-0D.H
5/9/2020 4:44:53 PM by QLL
(modified after loading)
D:4CHEM32Y I\METHODSY ECY-0D.H
6/2/2020 5:22:46 PM by QLL
(modified after loading)

AD-H, Hexane/iPr0H=50/10, 0.8mL/min, 254nm, 30 oC

00-H, Hexane/iFr0OH=&85/15, 1.0 ml/min, &54mnm, 30 oC

T A, WY avelenglie 2o nm (2 OEa a1 a )

mal 7 2 g

@
e
a0
20
10

o9 .
T T T T T -
Lt} 2 4 g ] 10 Hiin|

Area Percent Report

Sorted By Sigmal

Multiplier: 1.0000

Dilution: 1.0000

Fample Amount: 1.00000 [ngfal] (not used in calec.)

Do not use Multiplier & Dilution Factor with ISTDs OCF3
Signal 1: VDL &, Wavelength=254 nm
Peak RetTime Type Width Area Height Area

# [min] [min] mAU %3  [wkl ] 5 Ph =
il Bttt |====l====-- | === |===mmm— | === | | o Ph

1 5.778 ¥V 0.195% G&26.76605 49,95442 49,5145

2 7.320 VB 0.2158 6356.50562 46, 28252 50.3855

by (+-)-3g
Instrument 1 67272020 5:23:09 FM QLL

Page 1 of 2

Data File D:%CHEN32%1%DATA 20204 2019001475, 1
Sample Name: JDW-11-23C

Ao,
Ao,

Operator
Inztrument :
Injection Date

Aoy, Method
Last changed

Analysis Method :
Last changed

Method Info

Sample Info

QLL
Instrument 1 Location : Vial &6
5/9/2020 4:55:23 PM

Inj Wolume 5.0 nl

D:\CHEM3ZY 1NMETHODSY ECT-0D. M
5/9/2020 4:54:23 PM by QLL
(modified after loading)
D:\CHEM3Z2\ 1\METHODSY ECY-0D. M
6/2/2020 5:22:46 FPM by QLL
(modified after loading)

AD-H, Hexane/iPrOH=950/10, 0.86ml /min, 254mm, 30 of

00-H, Hexane/iFr0OH=&5/15, 1.0 nl/min, Z54mnm, 30 oC

400

a0

&1

24

4

VT A, W avelenglheZo8 nm (e e 014 s 5

6.765

Area Percent Report

Sorted By
Multiplier:
Dilution:

Samp le Amount:

Signal 1: VWDl &,

Peak RetTime Type
# [min]

1 G6.765 YV
2 7.309 VB

Signal
L.o0o0
L.o0o0
1.00000 [ng/ul] (not used in calec.)
Do not use Multiplier ¢ Dilution Factor with ISTDs OCF3
Wavelength=254 nm
Width Area Height Area
[win] mAUT *3  [wdlU ] 5 Ph .\“\/\Ph
il Bt ===l === |======— |===mm— | === |
0.195% 151.98193 12.11373 8.5203 NI 0
0.2161 1571.10474 114.01720 91.1737 N ( ) 3g
Ph

Instrument 1 6/2/2020 5:25:09 PM QLL

S57

Page 1 of 2



=]

Data File D:%CHEM32\1%DATAY 20204 20192001472,
Sample Neme: JDW-1l1-23A-rac

Data File D:%\CHEN32%1%DATA 20204 2019001475.1
JDW-11-234

Sample Name:

Ao,
Ao,

Operator
Instrument :
Injection Date

Acg. Method
Last changed

Analysis Method :

Last changed

Method Info

Sample Info

QLL
Inztrument 1
5/9/2020 3:33:26 PM

D:%CHEM32Y I\METHODSY ECY-0D.H
5/9/2020 3:42:49 PM by QLL
(modified after loading)
D:4CHEM32Y I\METHODSY ECY-0D.H
6/2/2020 5:14:47 PM by QLL
(modified after loading)
AD-H, Hexane/iPr0H=50/10,

0D-H, Hexane/iPrOH=85/15,

Location : Vial 66

Inj Wolume 5.0 pl

0.6mL/nin, 254nm, 30 oC

1.0 mL/min, Z54nm, 30 oC

100
a4
&0
a0

204

T A, W avelengli 253 nm (ZOeia T4z B

- 176

Area Percent Report

Acg., Operator QLL
Aoy, Instrument : Instrument 1 Location : Vial &6
Injection Date 5/9/2020 3:51:29 PM

Inj Wolume 5.0 nl

Aoy, Method
Last changed

Analysis Method :
Last changed

Method Info

Sample Info

D:\CHEM3ZY 1NMETHODSY ECT-0D. M
5/9/2020 3:47:36 PM by QLL
(modified after loading)
D:\CHEM3Z2\ 1\METHODSY ECY-0D. M
6/2/2020 5:14:47 PM by QLL
(modified after loading)

AD-H, Hexane/iPrOH=950/10, 0.86ml /min, 254mm, 30 of

00-H, Hexane/iFr0OH=&5/15, 1.0 nl/min, Z54mnm, 30 oC

1005
20
&1
x4
04

T A, W avelenglhe2o8 nm (e e 014 s B

Area Percent Report

Sorted By Sigmal

Multiplier: 1.0000

Dilution: 1.0000

Fample Amount: 1.00000 [ngfal] (not used in calec.)

Do not use Multiplier & Dilution Factor with ISTDs

CF3
Signal 1: VDL &, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] maAlT 3 [ Il ] % Ph =
el B [ [=====mmmm [=====-mmm [ =====-m= I I Ph
1 7.497 ¥V 0.2232 1660.31673 115.42051 49.3103 O
2 8.176 ¥V 0.245%9 1lo605.28694  105.20585  50.08397 N~
\
by (+/-):3h
Instrument 1 6/2/2020 5:21:18 PM QLL Page 1 of 2

Sorted By Signal

Multiplier: 1.0000

Dilution: L.0o00

Fauple Amount: 1.00000 [ng/ful] (not used in calec.)

Do not use Multiplier ¢ Dilution Factor with ISTDs

CF3

Sigmal 1: VD1 &, Wavelength=254 nm
Peak RetTime Type Width Area Height Area

# [min] [min] mAT *3 [ wdtr 1 % Ph .‘\\\/\
el Rt [====] === - [===mmmm s R I =====mm- I I Ph

1 7.483 BY 0.2255 191.43878 13.35133 8.7295 O

2 G.160 VB 0.2430 2001.58899 125.4140% 91.2705 N~

L ()-3h
Instrument 1 6/2/2020 5:22:03 PM QLL Ph

S58
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Ao,
Ao,

Operator
Instrument :
Injection Date

Acg. Method
Last changed

Analysis Method :

Last changed

Method Info

Sample Info

JDW-11-

Data File D:%CHEM32\1%DATAY 20204 2019001431.D
Sample Name:

23B-rac

QLL
Inztrument 1 Location : Vial 66
4/24/2020 9:51:16 PH

Inj Wolume 5.0 pl

D:%CHEM32Y I\METHODSY ECY-0D.H
4/24/2020 10:14:32 PM by QLL
(modified after loading)
D:4CHEM32Y I\METHODSY ECY-0D.H
6/2/2020 4:55:50 PM by QLL
(modified after loading)

AD-H, Hexane/iPr0H=50/10, 0.8mL/min, 254nm, 30 oC

AD-H, Hexane/iPr0H=70/30, l.0mL/min, Z54nm, 30 oC

T A, WY avelengli 253 nm (Z0ei 10014 B

11.848

Sorted By
Multiplier:
Dilution:

Samp le Amount:

Area Percent Report

Sigmal
1.0000
1.0000

1.00000 [ng/ul]

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: VDL &, Wavelength=254 nm
Peak RetTime Type Width Area Height Area

#  [win] [min] wAU +*s [wdU ] 5 Ph
il Bttt |====l====-- | === |===mmm— | === | |

1 8.913 VB 0.1963 2542.11646 199,.29305 50.0875 N

2 11.846 BE 0.2738 2532.21997 142.81018 49%.3025 N

\
Instrument 1 67272020 4;55: 58 FM QLL Ph

(hot used in calc.)

o

cl
=
Ph
(+/-)-3i

Page 1 of 2

Data File D:%\CHEN32%1%DATA 20204 2019001432, 1

Sample Name:

Ao,
Ao,

Operator
Inztrument :
Injection Date

Aoy, Method
Last changed

Analysis Method :

Last changed

Method Info

Sample Info

JOW-11-

23B

QLL
Instrument 1 Location : Vial &6
4/24/2020 10:15:47 PM

Inj Wolume 5.0 nl

D:\CHEM3ZY 1NMETHODSY ECT-0D. M
4/24/2020 10:14:45 PM by QLL
(modified after loading)
D:\CHEM3Z2\ 1\METHODSY ECY-0D. M
6/2/2020 4:55:50 FPM by QLL
(modified after loading)

AD-H, Hexane/iPrOH=950/10, 0.86ml /min, 254mm, 30 of

AD-H, Hexane/iPrOH=70/30, l.0mnl/min, &54mm, 30 oC

T A, W avelenglhe2o8 nm (e e a0 4eE B

Sorted By
Multiplier:
Dilution:

Samp le Amount:

Area Percent Report

Signal
L.o0o0
L.o0o0

1.00000 [ng/ul]

Do not use Multiplier ¢ Dilution Factor with ISTDs

(not used in calc.)

Cl

Sigmal 1: VD1 &, Wavelength=254 nm
Peak RetTime Type Width Area Height Area

# [min] [min] mAT *3 [ wdtr 1 % N
] B [===mmmmm R R 1Ph "‘\/\Ph

1 §.914 VB 0.1980 &361.44482 187.04176 91.1274 |

2 11.846 BE 0.2766 231.80928 13.08733 8.8726 N\N

\ -)-3i
Instrument 1 6/2/2020 4:57:11 FM QLL Ph ) Page 1 of 2

S59



Data File D:%CHEM32\1%DATAY 20204 2012001460,

=]

Sample Neme: JDW-1l-26B-rac

Aog. Operator

Aog. Instrument :

Injection Date

Acg. Method
Last changed

Analysis Method :

Last changed

Method Info

Sample Info

QLL
Inztrument 1 Location : Vial 66
5/7/2020 4:35:10 PM

Inj Wolume 5.0 pl

D:%CHEM32Y I\METHODSY ECY-0D.H

5/7/2020 4:46:24 PM by QLL

(modified after loading)

D:4CHEM32Y I\METHODSY ECY-0D.H

6/2/2020 5:13:12 PM by QLL

(modified after loading)

AD-H, Hexane/iPr0H=50/10, 0.8mL/min, 254nm, 30 oC

AD-H, Hexane/iPr0H=70/30, 1.0 ml/min, &54mnm, 30 oC

T A, W avelengli 253 nm (2 0eie 1001400 B

=

9245

Sorted By
Multiplier:
Dilution:

Samp le Amount:

Area Percent Report

Sigmal
1.0000
1.0000

1.00000 [ng/ul]

(hot used in calc.)

Data File D:%CHEN32%1%DATA 20204 2019001461 .1
Sample Name: JDW-11-Z6E

Aoy, Operator
Aoy, Instrument @
Injection Date

Aoy, Method
Last changed

Analysis Method :
Last changed

Method Info

Sample Info

QLL
Instrument 1 Location : Vial &6
5/7/2020 4:52:09 PM

Inj Wolume 5.0 nl

D:\CHEM3ZY 1NMETHODSY ECT-0D. M

5/7/2020 4:50:27 PM by QLL

(modified after loading)

D:\CHEM3Z2\ 1\METHODSY ECY-0D. M

6/2/2020 5:13:12 PM by QLL

(modified after loading)

AD-H, Hexane/iPrOH=950/10, 0.86ml /min, 254mm, 30 of

AD-H, Hexane/iPrOH=70/30, 1.0 nL/min, &54nm, 30 oC

3004
2507
200
160 o
100
503

T A, W avelenglhe228 nm (e e e 04 B

=

9241

Area Percent Report

Sorted By
Multiplier:
Dilution:

Samp le Amount:

Signal
L.o0o0
L.o0o0
1. 00000

[ng/ul] (not used in calc.)

Instrument 1 67272020 5:13: 21 FM QLL

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: VDL &, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
#  [win] [min] wAU +*s [wdU ] 5
il Bttt |====l====-- | === |===mmm— | === |
1 7.402 ¥V 0.2133 2334.07910 172.39056 50.1113
2 59.845 VB 0.3922 2323.71240 G9.76040 49.8887

Page 1 of 2

Do not use Multiplier ¢ Dilution Factor with ISTDs

Sigmal 1: VD1 &, Wavelength=254 nm F
Peak RetTime Type Width Area Height area Ph SN

¢ [win] [win] mAU *5  [wdU ] 5 ‘ Ph
—em s [==mm]mmmmee == mmmmmmm e e I o

1 7.400 VY 0.2095 4482.69434  333.01966 90.7632 = .

Z  9.84l VE 0.3967 456.19427  17.53584  9.2368 iDh (-)-3i

Instrument 1 6/2/2020 5:14:04 PM QLL

S60
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Data File D:%CHEM32\1%DATAY 20204 2019001437.D
JDW-11-24B-rac

Sample Name:

Data File D:%CHEN32%1%DATAY 20204 2019001438.D

Acg. Operator QLL
Acg. Instrument : Instrument 1 Location : Vial &6
Injection Date 4/25/2020 5:21:37 PH

Inj Wolume 5.0 pl

Acg. Method
Last changed

Analysis Method :

Last changed

Method Info

Sample Info

D:%CHEM32Y I\METHODSY ECY-0D.H
4/25/2020 5:20:28 PM by QLL
(modified after loading)
D:4CHEM32Y I\METHODSY ECY-0D.H
6/2/2020 5:00:06 PM by QLL
(modified after loading)
AD-H, Hexane/iPr0H=50/10,

AD-H, Hexane/iPr0H=70/30,

0.6mL/nin, 254nm, 30 oC

l.0nL/nin, &54nm, 30 oC

rAll
120

100 o
=
&0
a0
=14

T A, WY avelengli 253 nm (2 0ei 1014 B

9.875

Area Percent Report

Sorted By Sigmal

Multiplier: 1.0000

Dilution: 1.0000

Fample Amount: 1.00000 [ngfal] (not used in calec.)

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: VDL &, Wavelength=254 nm Br
Peak RetTime Type Width Area Height Area Ph =

#  [win] [win] mAT *s [wdU ] 5 Ph
R Bt e |=mmmmmm o R | ==mmmmmn I N‘ @)

1  9.114 BE 0.1752 1455.30786 129,13867 50.0795 ~N

2  9.875 VB 0.2462 1450.68701  9L.46316 49.9205 iDh (+/-)-3k

Sample Name: JDW-11-24B
Acg., Operator QLL
Aoy, Instrument : Instrument 1 Location : Vial &6
Injection Date 4/25/2020 5:41:12 PH
Inj Wolume 5.0 nl

Aoy, Method
Last changed

Analysis Method :
Last changed

Method Info

Sample Info

D:\CHEM3ZY 1NMETHODSY ECT-0D. M
4/25/2020 5:40:21 PM by QLL
(modified after loading)
D:\CHEM3Z2\ 1\METHODSY ECY-0D. M
&6/2/2020 5:00:06 FPM by QLL
(modified after loading)

AD-H, Hexane/iPrOH=950/10, 0.86ml /min, 254mm, 30 of

AD-H, Hexane/iPrOH=70/30, l.0mnl/min, &54mm, 30 oC

75

T A, W avelenglh 228 nm (e e 10014 B

2.8

Area Percent Report

Sorted By Signal

Multiplier: 1.0000

Dilution: L.0o00

Fauple Amount: 1.00000 [ng/ful] (not used in calec.)

Do not use Multiplier ¢ Dilution Factor with ISTDs

Sigmal 1: VD1 &, Wavelength=254 nm Br
Peak RetTime Type Width Area Height Area Ph o =

# [min] [nin] walT *s [ il ] % \/\Ph
il Bt ===l === |======— |===mm— | === | N‘ o}

1 §.116 BB 0.1743 20862.42017 185.97321 G659.7598 N

Z  9.88L VE 0.2489 237.57143 14.99347 10.2402 iDh (-)-3k

Instrument 1 67272020 5:00:16 FM QLL

Page 1 of 2

Instrument 1 6/2/2020 5:01:05 PM QLL

S61
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Data File D:%CHEM32\1%DATAY 20204 2019001435.D
JDW-11-244-rac

Sample Name:

Acg. Operator : QLL
Acg. Instrument : Instrument 1 Location : Vial &6
Injection Date 4/25/2020 4:45:11 PH

Inj Wolume 5.0 pl

Acg. Method
Last changed

D:%CHEM32Y I\METHODSY ECY-0D.H

4/25/2020 4:56:28 PM by QLL

(modified after loading)

D:4CHEM32Y I\METHODSY ECY-0D.H

6/2/2020 4:58:06 PM by QLL

(modified after loading)

AD-H, Hexane/iPr0H=50/10, 0.8mL/min, 254nm, 30 oC

Analysis Method :
Last changed

Method Info

Fample Info AD-H, Hexane/iPr0H=70/30, l.0mL/min, Z54nm, 30 oC

T A, WY avelengli 253 nm (Z0ea 10014 B

100

11.304

I
o
]
I

T
] 25 kil ] 0 125

Area Percent Report

Sorted By Sigmal

Multiplier: 1.0000

Dilution: 1.0000

Fample Amount: 1.00000 [ngfal] (not used in calec.)

Do not use Multiplier & Dilution Factor with ISTDs

OMe

Signal 1: VDL &, Wavelength=254 nm
Peak RetTime Type Width Area Height Area Ph =

# [min] [win] AU *a  [wdl ] 5 ‘ o Ph
il Bttt |====l====-- | === |===mmm— | === | N-

1 9.355 VB 0.2347 1870.32056 123.02847 50.0370 N 3l

2 11.304 BE 0.3858 1867.55505 77.55623 49,9630 Ph (+/')'

Instrument 1 67272020 4;56:16 FM QLL

Page 1 of 2

Data File D:%CHEN32%1%DATA 20204 2019001436.1
JDW-11-244

Sample Name:

Acg., Operator : QLL
Aoy, Instrument : Instrument 1 Location : Vial &6
Injection Date 4/25/2020 5:03:13 PH

Inj Wolume 5.0 nl

Aoy, Method
Last changed

D:\CHEM3ZY 1NMETHODSY ECT-0D. M

4/25/2020 5:01:25 PM by QLL

(modified after loading)

D:\CHEM3Z2\ 1\METHODSY ECY-0D. M

6/2/2020 4:58:06 FM by QLL

(modified after loading)

AD-H, Hexane/iPrOH=950/10, 0.86ml /min, 254mm, 30 of

Analysis Method :
Last changed

Method Info

Fample Info AD-H, Hexane/iPrOH=70/30, l.0mnl/min, &54mm, 30 oC

T A, W avelenglhe2o8 nm (e e 1001450 5

11.203

Area Percent Report

Sorted By Signal

Multiplier: 1.0000

Dilution: L.0o00

Fauple Amount: 1.00000 [ng/ful] (not used in calec.)

Do not use Multiplier ¢ Dilution Factor with ISTDs

) OMe
Sigmal 1: VD1 &, Wavelength=254 nm
Peak RetTime Type Width Area Height area Ph SN
# [min] [min] mAT *3 [ wdtr 1 % ‘ O Ph
el Rt [====] === - B R e I N
1 9.357 VB 0.2360 2929,.895%06  194.64575  90.8308 N\ 31
2z 11.303 BE 0.3850 285.70748 12.31422 9.16592 Ph (-)-

Instrument 1 6/2/2020 4;59:18 PM QLL

S62
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Data File D:%CHEM32\1%DATAY 20204 2019001439.D
JDW-11-24C-rac

Sample Name:

Data File D:'CHEN32%1%DATAY 20204 2019001440.1
Sample Name: JDW-11-24C

Acg. Operator : QLL
Acg. Instrument : Instrument 1 Location : Vial &6
Injection Date 4/25/2020 &:05:19 PH

Inj Wolume 5.0 pl

Acg. Method
Last changed

D:%CHEM32Y I\METHODSY ECY-0D.H
4/25/2020 6:04:45 PM by QLL
(modified after loading)
D:4CHEM32Y I\METHODSY ECY-0D.H
6/2/2020 5:03:40 PM by QLL

Analysis Method :
Last changed

Ao,
Ao,

Operator
Inztrument :
Injection Date

Aoy, Method
Last changed

Analysis Method :
Last changed

QLL
Instrument 1 Location : Vial &6
4/25/2020 6:22:14 PH

Inj Wolume 5.0 nl

D:\CHEM3ZY 1NMETHODSY ECT-0D. M
4/25/2020 6:21:03 PM by QLL
(modified after loading)
D:\CHEM3Z2\ 1\METHODSY ECY-0D. M
6/2/2020 5:03:40 PM by QLL

(modified after loading)

Method Info AD-H, Hexane/iPr0H=50/10,

Fample Info AD-H, Hexane/iPr0OH=70/30,

0.6mL/nin, 254nm, 30 oC

l.0nL/nin, &54nm, 30 oC

T A, W avelenglie 253 nm (2 0ee 100140 B

&
1
7533

Area Percent Report

Sorted By Sigmal
Multiplier: 1.0000
Dilution: 1.0000
Fample Amount: 1.00000 [ngfal] (not used in calec.)
Do not use Multiplier & Dilution Factor with ISTDs Me
Signal 1: VDL &, Wavelength=254 nm
Peak RetTime Type Width Area Height Area Ph =
#  [win] [min] wAU +*s [wdU ] 5 ‘ o Ph
il Bttt |====l====-- | === |===mmm— | === | N\N
1 0.826 ¥V 0.1734 1761.79199 156.40857 50.1071 \ (+/_)_3m
2 7.633 ¥V 0.2195 1754, 2a0la0 126.90518 49.9529 Ph

Instrument 1 67272020 5:03:56 FM QLL

Page 1 of 2

(modified after loading)

Method Info AD-H, Hexane/iPrOH=950/10, 0.86ml /min, 254mm, 30 of

Fample Info AD-H, Hexane/iPrOH=70/30, l.0mnl/min, &54mm, 30 oC

T A, W avelenglh o228 nm (e 100140 &

Al 3
2503
2007
150

100 ]

7640

Area Percent Report

Sorted By Signal

Multiplier: 1.0000

Dilution: L.0o00

Fauple Amount: 1.00000 [ng/ful] (not used in calec.)

Do not use Multiplier ¢ Dilution Factor with ISTDs

Me
Sigmal 1: VD1 &, Wavelength=254 nm
Peak RetTime Type Width Area Height area Ph SNC—N
# [min] [min] mAT *3 [ wdtr 1 % ‘ O Ph
el Rt [====] === - B R e I N
1 6.834 YV 0.1763 2950, 54663  206.88370 90.0001 N\ 3m
2 7.640 VV 0.2213 332.27780 23.76890 59.59953 Ph (-)-

Instrument 1 6/2/2020 5:04:46 PM QLL

S63
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Sample Name:

Instrument 1 67272020 5:11:42 FM QLL

Data File D:%CHEM32\1%DATAY 20204 2019001455, D
JDW-11-264-rac

Acg. Operator : QLL
Acg. Instrument : Instrument 1 Location : Vial &6
Injection Date 5/7/2020 3:54:08 PM

Inj Wolume 5.0 pl

Acg. Method
Last changed

D:%CHEM32Y I\METHODSY ECY-0D.H
5/7/2020 4:10:28 PM by QLL
(modified after loading)
D:4CHEM32Y I\METHODSY ECY-0D.H
6/2/2020 5:11:40 PM by QLL
(modified after loading)
AD-H, Hexane/iPr0H=50/10,

Analysis Method :
Last changed

Method Info 0.6mL/nin, 254nm, 30 oC

Fample Info AD-H, Hexane/iPr0H=70/30, 1.0 ml/min, &54mnm, 30 oC

T A, WY avelengli 253 nm (2 0ee 100146 B

mAll @ ]

o
254
e
15
10
5]
RE

T T T T T T
i 25 5 75 10 125 15 win

Area Percent Report

Sorted By Sigmal

Multiplier: 1.0000

Dilution: 1.0000

Fample Amount: 1.00000 [ngfal] (not used in calec.)

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: VDL &, Wavelength=254 nm

Peak RetTime Type Width Area Height Area Ph _—

#  [win] [min] wAU +*s [wdU ] 5 Ph
il Bttt |====l====-- | === |===mmm— | === | | (]

1 8.575 BB 0.3546 §90.20905 29.48875 30.0578 N\N

2 12.225 BE 0.3952 668.62183 27.12105 49.9424 i:h (+/_)_3n

Page 1 of 2

Data File D:%CHEN32%1%DATA 20204 2019001458, 1
JDW-11-264

Sample Name:

Acg., Operator : QLL
Aoy, Instrument : Instrument 1 Location : Vial &6
Injection Date 5/7/2020 4:11:43 PM

Inj Wolume 5.0 nl

Aoy, Method
Last changed

D:\CHEM3ZY 1NMETHODSY ECT-0D. M

5/7/2020 4:10:45 PM by QLL

(modified after loading)

D:\CHEM3Z2\ 1\METHODSY ECY-0D. M

6/2/2020 5:11:40 FPM by QLL

(modified after loading)

AD-H, Hexane/iPrOH=950/10, 0.86ml /min, 254mm, 30 of

Analysis Method :
Last changed

Method Info

Fample Info AD-H, Hexane/iPrOH=70/30, 1.0 nL/min, &54nm, 30 oC

T A, W avelenglh 228 nm (ZUe e 1001468 B

400
=
&0

a0

12231

i

Area Percent Report

Sorted By Signal

Multiplier: 1.0000

Dilution: L.0o00

Fauple Amount: 1.00000 [ng/ful] (not used in calec.)

Do not use Multiplier ¢ Dilution Factor with ISTDs

Sigmal 1: VD1 &, Wavelength=254 nm

Peak RetTime Type Width Area Height Area K _—
# [min] [win] wAU +*s [mwdl ] 5 Ph N \/\Ph
il Bt ===l === |======— |===mm— | === | | O
1 §.577 VB 0.3554 2608.71777 119.63621 91.0242 N\N
2 12.231 BE 0.3945 276.,96320 10.93645 8.9758 \ (_)_3n
Ph

Instrument 1 6/2/2020 5:12:33 PM QLL

S64
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Sample Name:

Data File D:%CHEM32\1%DATAY 20204 2012001464,
JDW-11-26C-rac

Ao,
Ao,

Operator
Instrument :
Injection Date

Acg. Method
Last changed

Analysis Method :

Last changed

Method Info

Sample Info

i AD-H, Hexane/iPrOH=50/10,

=]

QLL
Inztrument 1 Location : Vial 66
54772020 6:22:03 PM

Inj Wolume 5.0 pl

D:%CHEM32Y I\METHODSY ECY-0D.H

5/7/2020 6:32:50 PM by QLL

(modified after loading)

D:4CHEM32Y I\METHODSY ECY-0D.H

6/2/2020 5:14:47 PM by QLL

(modified after loading)

0.6mL/nin, 254nm, 30 oC

AD-H, Hexane/iPr0H=55/15, 1.0 nl/min, &54mnm, 30 oC

04

T A, W avelengli 253 nm (et T by

2588

Area Percent Report

Sorted By Sigmal
Multiplier: 1.0000
Dilution: 1.0000
Fample Amount: 1.00000 [ngfal] (not used in calec.)
Do not use Multiplier & Dilution Factor with ISTDs
Me
Me
Signal 1: VDL &, Wavelength=254 nm \
Peak RetTime Type Width Area Height Area
#  [win] [min] wAU +*s [wdU ] 5 Ph = Ph
il Bttt |====l====-- | === |===mmm— | === | | O
1 7.486 BV 0.2l15 982.67633 72.06033 49.8378 N~
2 §9.508 VB 0.4441 989.07385 34.01458 50.1622 \Ph (+/_)_3°

Instrument 1 6/2/2020 5:14: 58 FM QLL

Data File D:%CHEN32%1%DATA 20204 2019001465, 1

Sample Name:

Ao,
Ao,

Operator
Inztrument :
Injection Date

Aoy, Method
Last changed

Analysis Method :
Last changed

Method Info

Sample Info

JDW-11-26C

QLL
Instrument 1 Location : Vial &6
54772020 7:13:54 PM

Inj Wolume 5.0 nl

D:\CHEM3ZY 1NMETHODSY ECT-0D. M
5/7/2020 6:34:21 PM by QLL
(modified after loading)
D:\CHEM3Z2\ 1\METHODSY ECY-0D. M
6/2/2020 5:14:47 PM by QLL
(modified after loading)

AD-H, Hexane/iPrOH=950/10, 0.86ml /min, 254mm, 30 of

AD-H, Hexane/iPrOH=85/15, 1.0 nL/min, &54nm, 30 oC

T A, W avelenglhe2o8 nm (e e 10014 B

8 24

Area Percent Report

Sorted By
Multiplier:
Dilution:

Samp le Amount:

Signal
L.o0o0
L.o0o0
1. 00000

[ng/ul] (not used in calc.)

Do not use Multiplier ¢ Dilution Factor with ISTDs

Peak RetTime Type
# [min]

1 7.516 BY
2 G§.624 VB

Me
Me
Sigmal 1: VD1 &, Wavelength=254 nm
Width Area Height Area
\
[win] mAT *s5  [wdl ] 5 Ph o \/\Ph
il Bt ===l === |======— |===mm— | === | | ()
0.2114 1629.46240 134.29042 91.5815 N\N
0.4422 168.17064 5.71650 8.4185 \ (_)_30
Ph

Instrument 1 6/2/2020 5:15:42 PM QLL

S65
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Instrument 1 67272020 4;12:19 FM QLL

Data File D:%CHEM32\1%DATAY 20204 2019001403, D
Sample Neme: JDW-11-14C-rac

Acg. Operator : QLL
Acg. Instrument : Instrument 1 Location : Vial &6
Injection Date 4/17/2020 4:01:11 PH

Inj Wolume 5.0 pl

Acg. Method
Last changed

D:%CHEM32Y I\METHODSY ECY-0D.H

441772020 3:59:52 PM by QLL

(modified after loading)

D:4CHEM32Y I\METHODSY ECY-0D.H

6/2/2020 4:00:36 PM by QLL

(modified after loading)

AD-H, Hexane/iPr0H=50/10, 0.8mL/min, 254nm, 30 oC

Analysis Method :
Last changed

Method Info

Fample Info AD-H, Hexane/iPr0H=70/30, l.0mL/min, Z54nm, 30 oC

T A, WY avelengli 253 nm (2 0eie 100 1A B
Al 3

e

e

1221

L
03

104

Area Percent Report

Sorted By Sigmal

Multiplier: 1.0000

Dilution: 1.0000

Fample Amount: 1.00000 [ngfal] (not used in calec.)

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: VDL &, Wavelength=254 nm

Peak RetTime Type Width Area Height \
#  [min] [win] mAU *s  [whl ] 4 Ph (+/-)-3p
il Bttt |====l====-- | === |===mmm— | === |
1 7.141 VB 0.1517 5592.489939 60.71050 50.3027
2 13.311 BE 0.3055 585.35980 30.09086 49.65973

Page 1 of 2

Data File D:%CHEN32%1%DATA 20204 2019001404, 1
Sample Name: JDW-11-14C

Instrument 1 6/2/2020 4;13:48 PM QLL

S66

Acg., Operator : QLL
Aoy, Instrument : Instrument 1 Location : Vial &6
Injection Date 441772020 6:16:25 PH

Inj Wolume 5.0 nl

Aoy, Method
Last changed

D:\CHEM3ZY 1NMETHODSY ECT-0D. M

4/17/2020 6:15:44 PM by QLL

(modified after loading)

D:\CHEM3Z2\ 1\METHODSY ECY-0D. M

6/2/2020 4:00:36 FPM by QLL

(modified after loading)

AD-H, Hexane/iPrOH=950/10, 0.86ml /min, 254mm, 30 of

Analysis Method :
Last changed

Method Info

Fample Info AD-H, Hexane/iPrOH=70/30, l.0mnl/min, &54mm, 30 oC

T A, W avelenglhe2o8 nm (e e T Ta b
mAl g 3

13.500

Area Percent Report

Sorted By Signal

Multiplier: 1.0000

Dilution: L.0o00

Fauple Amount: 1.00000 [ng/ful] (not used in calec.)

Do not use Multiplier ¢ Dilution Factor with ISTDs

Bn
Ph a =
Sigmal 1: VD1 &, Wavelength=254 nm | O
N~
Peak RetTime Type Width Area Height Area \ F
# [min] [win] whU *s [ il ] % Ph (')'3p
il Bt ===l === |======— |===mm— | === |
1 7.234 VB 0.1527 1952,59485 196.28456 91.3421
2z 13.500 BE 0.3065 165.07805 9.35041 8.6579

Page 1 of 2



JDW-11

Ao,
Ao,

Operator
Instrument :
Injection Date

Acg. Method
Last changed

Analysis Method :

Last changed

Method Info

Sample Info

Data File D:%CHEM32\1%DATAY 20204 2019001406, D

Sample Name: -15-rac

QLL
Inztrument 1 Location : Vial 66
4/18/2020 3:04:36 PH

Inj Wolume 5.0 pl

D:%CHEM32Y I\METHODSY ECY-0D.H
471872020 2:40:36 PM by QLL
(modified after loading)
D:4CHEM32Y I\METHODSY ECY-0D.H
6/2/2020 4:00:36 PM by QLL
(modified after loading)

AD-H, Hexane/iPr0H=50/10, 0.8mL/min, 254nm, 30 oC

AD-H, Hexane/iPr0H=70/30, l.0mL/min, Z54nm, 30 oC

T A, W avelengli 253 nm (Z0e 100 1A B

o

14.626

Sorted By
Multiplier:
Dilution:

Samp le Amount:

Area Percent Report

Sigmal
1.0000
1.0000

1.00000 [ng/ul]

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: VDL &, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
#  [win] [min] wAU +*s [wdU ] 5

il Bttt |====l====-- | === |===mmm— | === |
1 7.563 VB 0.1646 1651.271a1 155.53435 50.2073
2 14.620 BE 0.3422 1637.63342 74.965602  49.75927

Instrument 1 6/2/2020 4;15:51 FM QLL

(hot used in calc.)

Page 1 of 2

Data File D:%\CHEN32%1%DATAY 20204 2019001407 .1
JDW-11-154

Sample Name:

Acg., Operator : QLL
Aoy, Instrument : Instrument 1 Location : Vial &6
Injection Date 4/18/2020 3:28:16 PH

Inj Wolume 5.0 nl

Aoy, Method
Last changed

D:\CHEM3ZY 1NMETHODSY ECT-0D. M
4/18/2020 3:22:51 PM by QLL
(modified after loading)
D:\CHEM3Z2\ 1\METHODSY ECY-0D. M
6/2/2020 4:24:50 PM by QLL
(modified after loading)
AD-H, Hexane/iPrOH=50/10,

Analysis Method :
Last changed
Method Info 0.6mLl/min, 254nm, 30 of

Fample Info AD-H, Hexane/iPrOH=70/30, l.0mnl/min, &54mm, 30 oC

VT A, W avelengle258 nm (Z0aT a0 e0miagT By
Al =
2004 i
180
100
o
A &
T
0 ' ' .
T T T T T T T
o 25 5 75 10 125 15 i

Area Percent Report

Sorted By Signal

Multiplier: 1.0000

Dilution: L.0o00

Fauple Amount: 1.00000 [ng/ful] (not used in calec.)

Do not use Multiplier ¢ Dilution Factor with ISTDs

Bn
Ph o =
Sigmal 1: VD1 &, Wavelength=254 nm
I o)
Peak RetTime Type Width Area Height Area N\N C
#  [umin] [win] mAT *s  [mdl ] 5 \ )3 |
S P — [ [ [P [ | Ph (-)3a
1 7.551 VB 0.1641 2436.01196 230.36661 91,2665
2z 14.593 BE 0.3369 233.10641  10.68643  8.7335
Instrument 1 67272020 4:25:03 FM QLL Page 1 of 2

S67



Instrument 1 67272020 4:;30: 44 FM QLL

Data File D:%CHEM32\1%DATAY 20204 2019001410.0
Sample Neme: JDW-1l-15C-rac

Acg. Operator : QLL
Acg. Instrument : Instrument 1 Location : Vial &6
Injection Date 4/18/2020 4:26:34 PH

Inj Wolume 5.0 pl

Acg. Method
Last changed

D:%CHEM32Y I\METHODSY ECY-0D.H

471872020 4:27:04 PM by QLL

(modified after loading)

D:4CHEM32Y I\METHODSY ECY-0D.H

6/2/2020 4:30:29 PM by QLL

(modified after loading)

AD-H, Hexane/iPr0H=50/10, 0.8mL/min, 254nm, 30 oC

Analysis Method :
Last changed

Method Info

Fample Info AD-H, Hexane/iPr0H=70/30, l.0mL/min, Z54nm, 30 oC

TTT A, W avelengleZ5a nm (Z000G0 0010 B
mAL @
]
E &
&
203 i
o]
]
104
oz
T T T
o 5 10 5 i

Area Percent Report

Sorted By Sigmal

Multiplier: 1.0000

Dilution: 1.0000

Fample Amount: 1.00000 [ngfal] (not used in calec.)

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: VDL &, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# [min] [min] wAU +*s [wdU ] 5

i R [==== | === - [ e [ =mmmm e I Ph  (+/-)-3r
1 7.968 VB 0.1753 &05.068500 71.44373  50.1873
2 15.528 VB 0.3677 793.729%00 33.98032  49.9027

Page 1 of 2

Data File D:\CHEN32%1%DATA 20204 2019001411.1
Sample Name: JDW-11-15C

Acg., Operator : QLL
Aoy, Instrument : Instrument 1 Location : Vial &6
Injection Date 4/18/2020 4:47:36 PH

Inj Wolume 5.0 nl

D:\CHEM3ZY 1NMETHODSY ECT-0D. M

4/18/2020 4:46:51 PM by QLL

(modified after loading)

D:\CHEM3Z2\ 1\METHODSY ECY-0D. M

6/2/2020 4:30:29 PM by QLL

(modified after loading)

AD-H, Hexane/iPrOH=950/10, 0.86ml /min, 254mm, 30 of

Aoy, Method
Last changed

Analysis Method :
Last changed

Method Info

Fample Info AD-H, Hexane/iPrOH=70/30, l.0mnl/min, &54mm, 30 oC

AT, W avelengiieZ59 nm (Z0Ea 1000 411 B
mAll X
200
180
100
2
a0 ]
w
o . .
T T T
] 5 10 15 i

Area Percent Report

Sorted By Signal

Multiplier: 1.0000

Dilution: L.0o00

Fauple Amount: 1.00000 [ng/ful] (not used in calec.)

Do not use Multiplier ¢ Dilution Factor with ISTDs

Bn

Signal 1: VWDl &, Wavelength=254 rm Ph SN
Peak RetTime Type Width Area Height Area N O

# [min] [min] mAT *3 [ wdtr 1 % N B

\ 3 r

el Rt [====] === - B R e I pn  (-)-3r

1 7.974 WV 0.1774 2998.23755 261.60058 91.5637

z 15.550 BB 0.3673 276.24475 11.75653  9.4363

Instrument 1 6/2/2020 4:33:02 PM QLL Page 1 of 2
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Data File D:%CHEM32\1%DATAY 20204 2019001405, D
Sample Neme: JDW-1l1-15B-rac

Acg. Operator : QLL
Acg. Instrument : Instrument 1 Location : Vial &6
Injection Date : 4/18/2020 3:43: 56 PM

Inj Wolume : 5.0 pl
Acg. Method
Last changed

D:%CHEM32Y I\METHODSY ECY-0D.H
471872020 4:02:51 PM by QLL
(modified after loading)
Analysis Method : D:%CHEM32Y 1\METHODSY ECY-0D.H
Last changed 6/2/2020 4:27:39 PM by QLL
(modified after loading)

Method Info AD-H, Hexane/iPr0H=50/10, 0.8mL/min, 254nm, 30 oC

Fample Info AD-H, Hexane/iPr0H=70/30, l.0mL/min, Z54nm, 30 oC

T A, WY avelengli 253 nm (2 0eie 100 1A B
Al ]
100 :

e

13.016

m

24

204

T T
] 25 kil ] 0 125 15 _tain|

Area Percent Report

Sorted By H Sigmal

Multiplier: H 1.0000

Dilution: : 1.0000

Fample Amount: H 1.00000 [ngfal] (not used in calec.)

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: VDL &, Wavelength=254 nm

Aoy, Operator
Aoy, Instrument @
Injection Date

Aoy, Method
Last changed

Analysis Method :
Last changed

Method Info

Sample Info

Data File D:%CHEN32%1%DATAY 20204 2019001408, 1

Sample Name: JDW-11-15B

QLL
Instrument 1 Location : Vial &6
441872020 4:07:47 PH

Inj Wolume : 5.0 ul
D:\CHEM3ZY 1NMETHODSY ECT-0D. M
4/18/2020 4:05:10 PM by QLL
(modified after loading)
D:\CHEM3Z2\ 1\METHODSY ECY-0D. M
6/2/2020 4:27:39 PM by QLL
(modified after loading)
AD-H, Hexane/iPrOH=950/10, 0.86ml /min, 254mm, 30 of

AD-H, Hexane/iPrOH=70/30, l.0mnl/min, &54mm, 30 oC

T A, W avelenglhe228 nm (e 1001408 B

=+

13ma

Sorted By
Multiplier:
Dilution:

Samp le Amount:

Area Percent Report

Signal
L.o0o0
L.o0o0

1.00000 [ng/ul] (not used in calec.)

Do not use Multiplier ¢ Dilution Factor with ISTDs

Peak RetTime Type

Bn
\
Sigmal 1: VD1 &, Wavelength=254 nm Ph o
Width Area Height Area N~
[win] mwdT *3 [ wdtr 1 % N

# [min]

Peak RetTime Type Width Area Height Area
#  [win] [win] mAT *s [wdU ] %
Y P — (R [ — [ [ | Ph (+/-)-3s
1 6.663 VB 0.1535 1072.36145 108,19653 50.0769
2 13.016 BE 0.3126 1069.06648  53.26414 49,9231
Instrument 1 6/2/2020 4:27:53 FM QLL Page 1 of 2

CF3
S P — [ [ [P [ | ph (-)-3s

1 G.664 VV 0.1540 1663.79041  167.10034 92,1389

Zz 13.01% BE 0.3134 141.95082 7.05311 7.8611

Instrument 1 6/2/2020 4:29:07 FM QLL Page 1 of 2



Instrument 1 67272020 4;08:19 FM QLL

Data File D:%CHEM32\1%DATAY 20204 2019001401.D0
Sample Neme: JDW-11-14B-rac

Acg. Operator : QLL
Acg. Instrument : Instrument 1 Location : Vial &6
Injection Date 441772020 3:29:11 PH

Inj Wolume 5.0 pl

Acg. Method
Last changed
Analysis Method :
Last changed

D:%CHEM32Y I\METHODSY ECY-0D.H
441772020 11:34:45 AM by QLL
D:4CHEM32Y I\METHODSY ECY-0D.H
6/2/2020 4:00:36 PM by QLL
(modified after loading)

Method Info AD-H, Hexane/iPr0H=50/10, 0.8mL/min, 254nm, 30 oC

Gample Info AD-H, Hexane/iPr0H=70/30, l.0mL/min, 254nm, 30 oC

WAND 1AL W avelengthe2 54 nmi(20E0RE0190014901 L)
rAll =

g
1
10457

Area Percent Report

Sorted By Sigmal

Multiplier: 1.0000

Dilution: 1.0000

Fample Amount: 1.00000 [ngfal] (not used in calec.)

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: VDL &, Wavelength=254 nm

Peak RetTime Type Width Area Height Area

# [min] [min] maAlT *3 [ Il 1 % Ph (+/_)_3t
-l [l |- |-== |- |

1 5.787 ¥V 0.145% 1234.00903 133.20863 49%.3510

2 10.457 BV 0.2371 1234, 45204 Gl.64405 50.0090

Page 1 of 2

Data File D:%CHEN32%1%DATA 20204 2019001402, 1
Sample Name: JDW-11-14E

Acg., Operator : QLL
Aoy, Instrument : Instrument 1 Location : Vial &6
Injection Date 441772020 3:44:35 MM

Inj Wolume : 5.0 ul

Aoy, Method
Last changed

D:\CHEM3ZY 1NMETHODSY ECT-0D. M

4/17/2020 3:45:12 PM by QLL

(modified after loading)

D:\CHEM3Z2\ 1\METHODSY ECY-0D. M

6/2/2020 4:00:36 FPM by QLL

(modified after loading)

AD-H, Hexane/iPrOH=950/10, 0.86ml /min, 254mm, 30 of

Analysis Method :
Last changed

Method Info

Fample Info AD-H, Hexane/iPrOH=70/30, l.0mnl/min, &54mm, 30 oC

T A, W avelenglhe2o8 nm (e e 010 B
Al ]

E

o

204

et —

g
104 =
0] AW
T T T T T T ——
o z 4 G 3 10 iz 4 __hin

Area Percent Report

Sorted By Signal

Multiplier: 1.0000

Dilution: L.0o00

Fauple Amount: 1.00000 [ng/ful] (not used in calec.)

Do not use Multiplier ¢ Dilution Factor with ISTDs

Bn
Ph
Sigmal 1: VD1 &, Wavelength=254 nm I
Peak RetTime Type Width Area Height Area N‘N
# [min] [min] mAT *3 [ wdtr 1 % \Ph
el Rt [====] === - B R e I
1 6.787 YV 0.1460 523.84113 56.53328  §9.0262
2z 10.451 BE 0.2354 64, 57127 4.25287 10.9736

Instrument 1 6/2/2020 4;01:40 PM QLL

S70

Page 1 of 2



Data File D:%CHEM32\1%DATAY 20204 2019001415.D

Sample Name:

Ao,
Ao,

Operator
Instrument :
Injection Date

Acg. Method
Last changed

Analysis Method :
Last changed

Method Info

Sample Info

JDW-11-174-rac

QLL
Inztrument 1
4/21/2020 10:04:30 PM

D:%CHEM32Y I\METHODSY ECY-0D.H
4/21/2020 10:03:45 PM by QLL
(modified after loading)
D:4CHEM32Y I\METHODSY ECY-0D.H
6/2/2020 4:34:08 PM by QLL
(modified after loading)
AD-H, Hexane/iPr0H=50/10,

AD-H, Hexane/iFr0OH=70/30, 1.

Location :

Inj Wolume

Vial 66

5.0 pl

0.6mL/nin, 254nm, 30 oC

OnL/min, £54mm, 30 oC

T A, WY avelengli 253 nm (Z0ea T 014 s B

14.057

Area Percent Report

Sorted By
Multiplier:
Dilution:

Samp le Amount:

Sigmal
1.0000
1.0000
1.00000

[ng/ul]

Do not use Multiplier & Dilution Factor with ISTDs

Sigmal 1: VWDL &,

Peak RetTime Type
# [min]

Wavelength=254 nm

L 9.221 BB
2 14.057 BE

Instrument 1 6/2/2020

Width Area Height
[win] naUT *3 [whU ]
0.2061 347.93375 26.41357
0.3372 352.689612 16.26989

4:34: 22 FPM QLL

49,5460
50,3540

(hot used in calc.)

Data File D:%CHEM3241%
Sample Name: JDW-11-17

Ao,
Ao,

Operator
Inztrument :
Injection Date

Aoy, Method
Last changed

Analysis Method :
Last changed

Method Info

Sample Info

DATAY 20204 2019001414, 1
A

QLL
Instrument 1 Location : Vial &6
4/21/2020 10:23:38 PM

Inj Wolume 5.0 nl

D:\CHEM3ZY 1NMETHODSY ECT-0D. M
442172020 10:21:33 PM by QLL
(modified after loading)
D:\CHEM3Z2\ 1\METHODSY ECY-0D. M
6/2/2020 4:34:08 PM by QLL
(modified after loading)

AD-H, Hexane/iPrOH=950/10, 0.86ml /min, 254mm, 30 of

AD-H, Hexane/iPrOH=70/30, l.0mnl/min, &54mm, 30 oC

VT A, W avelenglhe2o8 nm (e e e 1Ha b

14070

Sorted By
Multiplier:
Dilution:

Samp le Amount:

Do not use Maultipl

Signal 1: VWDl &,

Peak RetTime Type
# [min]

il Bt ===
1 9.227 BV
2z 14.070 BE

Page 1 of 2

Instrument 1 6/2/2020

S71

Area Percent Report

Signal
L.o0o0
L.o0o0
1.00000 [ng/ul] (not used in calec.)
ier & Dilution Factor with ISTDs
Bn
Ph, \"\~
Wavelength=254 nm
I o]
Width Area Height Area N\N
[win] mAT *s5  [wdl ] 5 \ (-)-3u OMe
——————— e Y Ph
0.2050 1038.68176 79.10696  §8.1729
0.3318 139.32346 6.57264 11.8271
4:35:08 FM (QLL Page 1 of 2



Instrument 1 67272020 5:31:05 FM QLL

Data File D:%CHEM32\1%DATAY 20204 2019001455.D
Sample Neme: JDW-10-274-rac

Acg. Operator : QLL
Acg. Instrument : Instrument 1 Location : Vial &6
Injection Date 541172020 10:42:14 AM

Inj Wolume 5.0 pl

Acg. Method
Last changed
Analysis Method :
Last changed

D:%CHEM32Y I\METHODSY ECY-0D.H
4/2/2020 9:16:53 AM by QLL
D:4CHEM32Y I\METHODSY ECY-0D.H
6/2/2020 5:30:50 PM by QLL
(modified after loading)

Method Info AD-H, Hexane/iPr0H=50/10, 0.8mL/min, 254nm, 30 oC

Gample Info AD-H, Hexane/iPr0H=70/30, 1.0 ml/min, 254nm, 30 oC

VAN 1 AL W avelengthe2 54 nmi( 200019001425 0)

E

=

=
0

9283

coHE588d

Area Percent Report

Sorted By Sigmal

Multiplier: 1.0000

Dilution: 1.0000

Fample Amount: 1.00000 [ngfal] (not used in calec.)

Do not use Multiplier & Dilution Factor with ISTDs

Bn

Signal 1: VDL &, Wavelength=254 nm

Peak RetTime Type Width Area Height Area N
#  [win] [win] mAT *s [wdU ] 5 \

e St [ e |=mmmmmm oo |=mmmmmmmm [ -mmmmmmm I Ph Me
1 6.190 V¥ 0.1626 ©95.35950  85.60767 50.5598 (+/-)-3v
2 9.283 BB 0.3966 675.53125  33,96029 49,4402

Page 1 of 2

Data File D:%CHEN32%1%DATAY 20204 2019001456, 1
Sample Name: JDW-10-274

Instrument 1 6/2/2020 5:32:30 PM QLL

S72

Acg., Operator : QLL
Aoy, Instrument : Instrument 1 Location : Vial &6
Injection Date 541172020 10:55:38 AM

Inj Wolume 5.0 nl

D:\CHEM3ZY 1NMETHODSY ECT-0D. M

541172020 10:54:22 AM by QLL

(modified after loading)

D:\CHEM3Z2\ 1\METHODSY ECY-0D. M

&6/2/2020 5:30:50 FPM by QLL

(modified after loading)

AD-H, Hexane/iPrOH=950/10, 0.86ml /min, 254mm, 30 of

Aoy, Method
Last changed

Analysis Method :
Last changed

Method Info

Fample Info AD-H, Hexane/iPrOH=70/30, 1.0 nL/min, &54nm, 30 oC

T A, W avelenglh o228 nm (e 1001456 B
Al %
703 :
e
ad
E
a3
e
10

9273

Area Percent Report

Sorted By Signal

Multiplier: 1.0000

Dilution: L.0o00

Fauple Amount: 1.00000 [ng/ful] (not used in calec.)

Do not use Multiplier ¢ Dilution Factor with ISTDs

Bn
Ph o = Me
Sigmal 1: VD1 &, Wavelength=254 nm
I o]
Peak RetTime Type Width Area Height Area N‘N
# [min] [min] mAT *3 [ wdtr 1 % \
il Bt ===l === |======— |===mm— | === | Ph Me
1 6.189 BB 0.1611 773.67755  74.98215 60.8045 (-)-3v
2 9.273 VB 0.4102 97.53674 3.62274 11.1955

Page 1 of 2



Data File D:%CHEM32\1%DATAY 20204 2019001457 .0
Sample Neme: JDW-10-27B-rac

Aog. Operator

Aog. Instrument :

Injection Date

Acg. Method
Last changed

Analysis Method :

Last changed

Method Info

Sample Info

QLL
Inztrument 1 Location : Vial 66
541172020 3:23:24 PH

Inj Wolume 5.0 pl

D:%CHEM32Y I\METHODSY ECY-0D.H
541172020 3:34:54 PM by QLL
(modified after loading)
D:4CHEM32Y I\METHODSY ECY-0D.H
6/2/2020 5:30:50 PM by QLL
(modified after loading)

AD-H, Hexane/iPr0H=50/10,

AD-H, Hexane/iPr0H=70/30,

0.6mL/nin, 254nm, 30 oC

1.0 mL/min, Z54nm, 30 oC

T A, WY avelengli 2o nm (Z0eie 10 14a B
Al ]
0 -
g
a4 =
e
a0
104
0
T T T T T -
i z 4 G 3 10 i

Area Percent Report

Data File D:%CHEN32%1%DATAY 20204 20190014558 .1
Sample Name: JDW-10-2Z7EB

Aoy, Operator
Aoy, Instrument @
Injection Date

Aoy, Method
Last changed

Analysis Method :
Last changed

Method Info

Sample Info

QLL
Instrument 1 Location : Vial &6
541172020 3:36:59 PH

Inj Wolume 5.0 nl

D:\CHEM3ZY 1NMETHODSY ECT-0D. M
541172020 3:35:29 PM by QLL
(modified after loading)
D:\CHEM3Z2\ 1\METHODSY ECY-0D. M
&6/2/2020 5:30:50 FPM by QLL
(modified after loading)

AD-H, Hexane/iPr(OH=30/10,

AD-H, Hexane/iPr(OH=70/30,

0.6mLl/min, 254nm, 30 of

1.0 nL/min, &54nm, 30 oC

T A, W avelenglh 228 nm (e 1001458 B

2057

ra
IS
o
o 4
=

Area Percent Report

Instrument 1 67272020 5:33:40 FM QLL

Sorted By Sigmal

Multiplier: 1.0000

Dilution: 1.0000

Fample Amount: 1.00000 [ngfal] (not used in calec.)

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: VDL &, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
#  [win] [min] wAU +*s [wdU ] 5
il Bttt |====l====-- | === |===mmm— | === | (+/-)-3W
1 6.142 ¥V 0.2340 §53.19479 54.680981 49.7292
2 8.021 ¥V 0.3363 G§602.48773 36.746003  50.2708

Page 1 of 2

Sorted By Signal

Multiplier: 1.0000

Dilution: L.0o00

Fauple Amount: 1.00000 [ng/ful] (not used in calec.)

Do not use Multiplier ¢ Dilution Factor with ISTDs

Bn
Ph SN F

Sigmal 1: VD1 &, Wavelength=254 nm I O
Peak RetTime Type Width Area Height Area N‘N Me

# [min] [min] mAT *3 [ wdtr 1 % ‘Ph
il Bt ===l === |======— |===mm— | === | 3

1 6.134 YV 0.2362 260.77868 17.82407 86.5796 (_)_ w

2 G§.057 vV 0.4418 43, 52259 1.56076  13.4204

Instrument 1 6/2/2020 5:34:24 PM QLL

S73

Page 1 of 2



Data File D:%CHEM32\1%DATAY 20204 20192001476,
Sample Neme: JDW-11-30B-rac

=]

Acg. Operator : QLL
Acg. Instrument : Instrument 1 Location : Vial &6
Injection Date 5/9/2020 6:21:47 PM

Inj Wolume 5.0 pl

Acg. Method
Last changed

Analysis Method :

Last changed

Method Info

Sample Info

D:%CHEM32Y I\METHODSY ECY-0D.H

5/9/2020 6:09:19 PM by QLL

(modified after loading)

D:4CHEM32Y I\METHODSY ECY-0D.H

6/2/2020 5:26:52 PM by QLL

(modified after loading)

AD-H, Hexane/iPr0H=50/10, 0.8mL/min, 254nm, 30 oC

AD-H, Hexane/iPr0H=70/30, 1.0 ml/min, &54mnm, 30 oC

rAll

T A, W avelengli 253 nm (2 0e T 014G B

13711

T EEEEEEL

i

Area Percent Report

Sorted By
Multiplier:
Dilution:

Samp le Amount:

Sigmal
1.0000
1.0000

1.00000 [ng/ul]

Do not use Multiplier & Dilution Factor with ISTDs

(hot used in calc.)

Signal 1: VDL &, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
#  [win] [min] wAU +*s [wdU ] 5
il Bttt |====l====-- | === |===mmm— | === |
1 59.035 BB 0.2537 3545.67920 2146.10135 49.9559
2 13.711 BE 0.7461 3550.51660 72.98550 50.0341

Instrument 1 67272020 5:26:56 FM QLL

Page 1 of 2

Data File D:%\CHEN32%1%DATA 20204 2019001477.1
Sample Name: JDW-11-30B-rac

Instrument 1 6/2/2020 5:27:53 PM QLL

S74

Acg., Operator : QLL
Aoy, Instrument : Instrument 1 Location : Vial &6
Injection Date 5/9/2020 6:43:09 FPM

Inj Wolume 5.0 nl

Aoy, Method
Last changed

Analysis Method :
Last changed

Method Info

Sample Info

D:\CHEM3ZY 1NMETHODSY ECT-0D. M

5/9/2020 6:41:47 PM by QLL

(modified after loading)

D:\CHEM3Z2\ 1\METHODSY ECY-0D. M

6/2/2020 5:26:52 PM by QLL

(modified after loading)

AD-H, Hexane/iPrOH=950/10, 0.86ml /min, 254mm, 30 of

AD-H, Hexane/iPrOH=70/30, 1.0 nL/min, &54nm, 30 oC

3004
250
2004
1460 4
100
503

T A, W avelenglhe2o8 nm (e e a0 T B

12,661

T
5 =] 10 125 15 i)

Sorted By
Multiplier:
Dilution:

Samp le Amount:

Area Percent Report

Signal
L.o0o0
L.o0o0
1. 00000

[ng/ul] (not used in calc.)

Do not use Multiplier ¢ Dilution Factor with ISTDs

Bn
Ph o\ =
Signal 1: VWDl 4, Wavelength=254 nm
I o]
Peak RetTime Type Width Area Height Area N‘
# [min] [min] mAT *3 [ wdtr 1 % \
il Bt ===l === |======— |===mm— | === | Ph
1 §.965 VB 0.2517 5312.626046 330.37787 G059.4225 (-)-3X
Z2 13.651 BE 0.7515 628.41158 12.97366  10.5775

Page 1 of 2



Ao,
Ao,

Operator
Instrument :
Injection Date

Acg. Method
Last changed

Analysis Method :

Last changed

Method Info

Sample Info

JDW-10-

Data File D:%CHEM32\1%DATAY 20204 2019001490.D
Sample Name:

27C-rac

QLL
Inztrument 1 Location : Vial 66
541172020 4:14:10 PH

Inj Wolume 5.0 pl

D:%CHEM32Y I\METHODSY ECY-0D.H
541172020 4:13:19 PM by QLL
(modified after loading)
D:4CHEM32Y I\METHODSY ECY-0D.H
6/2/2020 5:30:50 PM by QLL
(modified after loading)

AD-H, Hexane/iPr0H=50/10, 0.8mL/min, 254nm, 30 oC

AD-H, Hexane/iPr0H=70/30, 1.0 ml/min, &54mnm, 30 oC

T A, WY avelengli 253 nm (2 0ee 1001480 T
mAll =
25
oty =
~
15 ] =
E
54
e
T T T T T T -
i 25 5 75 10 2.5 15 i

Sorted By
Multiplier:
Dilution:

Samp le Amount:

Area Percent Report

Sigmal
1.0000
1.0000

1.00000 [ng/ul]

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1:

Peak RetTime Type

# [min]

L 8.119 ¥V
&2 11.78l1 BE

VDL &, Wavelength=254 nm

(hot used in calc.)

Width Area Height Area
[min] mA&T *3  [w&U ] 5
- |===mmmm s |==mmmmmmee | =mmmmmmm I Ph
0.2707 518.179%63 29.67385 50.3103 (+/_)_3y
0.6014 511.78732 13.09%09 49,6897

Instrument 1 6/2/2020 5:35:35 FM QLL

Page 1 of 2

Data File D:%CHEN32%1%DATAY 20204 2019001491, 1

Sample Name:

Ao,
Ao,

Operator
Inztrument :
Injection Date

Aoy, Method
Last changed

Analysis Method :

Last changed

Method Info

Sample Info

JOW-10-27C

QLL
Instrument 1 Location : Vial &6
541172020 4:36:12 PH

Inj Wolume 5.0 nl

D:\CHEM3ZY 1NMETHODSY ECT-0D. M
541172020 4:31:07 PM by QLL
(modified after loading)
D:\CHEM3Z2\ 1\METHODSY ECY-0D. M
&6/2/2020 5:30:50 FPM by QLL
(modified after loading)

AD-H, Hexane/iPrOH=950/10, 0.86ml /min, 254mm, 30 of

AD-H, Hexane/iPrOH=70/30, 1.0 nL/min, &54nm, 30 oC

T A, W avelenglhe2o8 nm (e e 0014 &

@

11.768

Sorted By
Multiplier:
Dilution:

Samp le Amount:

Area Percent Report

Signal
L.o0o0
L.o0o0

1.00000 [ng/ul]

Do not use Multiplier ¢ Dilution Factor with ISTDs

Bn
Ph
Sigmal 1: VD1 &, Wavelength=254 nm
Peak RetTime Type Width Area Height Area N\N
# [min] [min] mAT *3 [ wdtr 1 % \
el Rt [====] === - [===mmmm s R I =====mm- I Ph
1 G§.116 VB 0.2692 227.97473 l2.96466 90.2717
2z 11.768 BE 0.5788 24, 5608058 6.35961e-1 9.72683

Instrument 1 6/2/2020 5:36:10 PM QLL

S75

(not used in calc.)

= S
o |,
(-)-3y
Page 1 of 2



Data File D:%CHEM32\1%DATAY 20204 2019001727.D
JDW-11-59B-rac

Data File D:%CHEN32%1%DATA 20204 2019001728.1
JDW-11-59B

Sample Name: Sample Name:

Acg. Operator QLL Acg., Operator QLL
Acg. Instrument : Instrument 1 Location : Vial &6 Aoy, Instrument : Instrument 1 Location : Vial &6
Injection Date 6/16/2020 10:52:44 PH Injection Date &6/16/2020 11:09:41 PM

Inj Wolume 5.0 pl Inj Wolume 5.0 nl

Acg. Method
Last changed

Analysis Method :

Last changed

Method Info

Sample Info

D:%CHEM32Y I\METHODSY ECY-0D.H
&6/16/2020 10:50:37 PM by QLL
(modified after loading)

D:4CHEM32Y I\METHODSY ECY-0D.H
6/17/2020 10:06:03 AM by QLL
(modified after loading)
AD-H, Hexane/iPr0H=70/30,

IE, Hexane/iPr0H=80/20, 1.0 mL/min,

l.0mL/min, 254nm, 30 oC

Z54nm, 30 of

T A, WY avelengli 253 nm (ZOeia T2y B

5413

Area Percent Report

Aoy, Method
Last changed

Analysis Method :
Last changed

Method Info

Sample Info

D:\CHEM3ZY 1NMETHODSY ECT-0D. M
&6/l6/2020 11:08:358 PM by QLL
(modified after loading)
D:\CHEM3Z2\ 1\METHODSY ECY-0D. M
&/17/2020 10:06:03 AM by QLL
(modified after loading)

AD-H, Hexane/iPrOH=70/30, l.0ml/min, 254mm, 30 of

IE, Hexane/iPr0H=580/Z0, 1.0 nl/ /min, £54nm, 30 oC

VT A, W avelenglhe2o8 nm (e e 07 2s B

Area Percent Report

Sorted By Sigmal Sorted By Signal
Multiplier: 1.0000 Multiplier: 1.0000
Dilution: 1.0000 Dilution: L.0o00
Fample Amount: 1.00000 [ngfal] (not used in calec.) Fauple Amount: 1.00000 [ng/ful] (not used in calec.)
Usze Multiplier & Dilution Factor with ISTDs Tze Multiplier & Dilution Factor with ISTDs
Bn Bn
_ Ph > _ Ph NN
Sigmal 1: VDL A, Wavelength=254 nm Me Signal 1: VWDl 4, Wavelength=254 nm Me
I o] I o]
Peak RetTime Type Width Area Height Area N\N Peak RetTime Type Width Area Height Area N\N
# [min] [min] maAlT *3 [ Il 1 % \ # [min] [min] mAT *3 [ malr ] % \
[ P [y [[E——— [ [Er—— I Ph (R P [JE Y p— [ [ [E—— I Ph
1 5.413 ¥V 0.1566 303.78058 29.04245 49.4324 (+/_)_3z 1 5.418 vV 0.14597 268.13882 30.05034  54.2410 (-)—32
2 5.811 ¥V 0.1z210 310.75732 39.45861 50.5676 2 5.6814 VvV 0.1204 243,08031 31.08305 45.7530

Instrument 1 671772020 10:06:13 AM QLL

Page 1 of 2

Instrument 1 6/17/2020 10:06:13 AM QLL

S76



