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General Information. NMR spectra were taken with Bruker Avance III spectrometer
(400 MHz for 'H NMR, 100 MHz for '3C NMR) in CDCls. All 'H NMR experiments
were measured with tetramethylsilane (0 ppm) in CDCl; as the internal reference; '*C
NMR experiments were measured in relative to the signal of CDCI3 (77.0 ppm). All
reactions were carried out in Schlenk tubes. (R)- or (S)-DTBM-SEGphos was purchased
from Strem Chemicals Inc.; (PhO),POOH was purchased from Energy Chemical,
acidified with 1 N HCI under stirring, and extracted with dichloromethane, then the
solvent was removed under vacuum. Petroleum ether (b.p. 60~90°C) was purchased
from Shanghai Titan Scientific Co., Ltd. Toluene was used as received without further
purification. The reaction should be conducted in a hood working efficiently with a CO
detector due to the toxicity of CO gas. All the temperatures are referred to the oil baths
used. Recoveries of substrates were determined by 'H NMR analysis using
dibromomethane as the internal standard. The tertiary propargylic alcohols! and
racemic 2,3-allenoic acids®> were prepared according to the literature methods. The
optically active tertiary propargylic alcohols (S)-1a-(S)-1f, (S)-1h, (S)-1j-(S)-11, (S)-1o-
(S)-1t (S)-1j-(S)-11° and the chiral 2,3-allenoic acids (S)-2a-(S)-2v* are known

compounds.
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Experimental details and analytical data

Synthesis of palladium complex

(1) Preparation of Pd((R)-DTBM-SEGphos)Cl: (zwf-6-135)°

CTL
—Ar
HF, rt o R™.cl

T
[Pd(n-cinnamyl)CI], + (R)-DTBM-SEGphos —— Pd\CI

h /
2.0 equiv 6 (O F{‘Ar
o Ar

Ar = 3,5-(‘Bu),-4-OMe-CgH,
39% vyield

Typical Procedure I: To a dry flask were added [Pd(n-cinnamyl)Cl]> (518.3 mg, 1
mmol) and (R)-DTBM-SEGphos (2.4077g, 2 mmol). Then THF (50 mL) were added
under nitrogen atmosphere. After being stirred at rt for 6 h, removal of THF via
evaporation and recrystalization from CH:Cly/n-hexane afforded Pd((R)-DTBM-
SEGphos)Cl> (1.0473 g, 39%). [a]3® =+263.1 (¢ = 1.14, CHCl3); solid; m.p. > 220
°C; 'H NMR (rt, 400 MHz, CDCl3): 6 = 9.31-6.52 (m, 8 H, Ar-H), 6.43-6.29 (m, 4 H,
Ar-H), 5.87 (s, 2 H, CH>), 5.66 (s, 2 H, CH»), 3.69 (s, 6 H, 2 x CH3), 3.62 (s, 6 H, 2 x
CH3), 1.43-1.29 (m, 72 H, 24 x CH3); '3C NMR (100 MHz, CDCl3): 6 = 162.6 (d, J=
2.4 Hz), 161.5 (d,J=2.4 Hz), 149.7 (d, J=2.4 Hz), 146.2 (d, /= 12.6 Hz), 143.8 (d, J
=14.2 Hz), 142.6 (d, /= 11.8 Hz), 134.3 (d, /= 12.6 Hz), 129.4 (d, /= 8.7 Hz), 124.1
(d, J=5.5 Hz), 124.0 (d, J = 64.0 Hz), 123.6 (d, /= 5.6 Hz), 119.2 (d, J = 56.1 Hz),
117.3 (d, J=2.4 Hz), 117.2 (d, J= 3.2 Hz), 108.0 (d, J = 11.8 Hz), 100.8, 64.3 (d, J =
2.3 Hz), 36.0, 35.9, 32.0, 31.8; 3'P NMR (162 MHz, CDCl3): 8 = 29.1; IR (neat): v =
2959, 1440, 1393, 1264, 1227, 1207, 1182, 1140, 1115, 1046, 1007 cm™'; MS (MALDI)
m/z (%): 1319 (M(**C1)-C1)*; Anal. Calcd. for C70H100C120sP2Pd: C 65.50, H 7.43;
found: C 65.66, H 7.31. (Variable temperature 'H-NMR spectra was given for

explaining the hidden proton)
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Supplementary Figure 1. '"H-NMR (400 MHz) spectra of Pd((R)-DTBM-
SEGphos)Cl2 in CDCI; at different temperature.

(2) Preparation of Pd((S)-DTBM-SEGphos)Cl: (zwf-7-124)

ST
—Ar
THF, rt O Rl

[Pd(n-cinnamyl)Cl], + (S)-DTBM-SEGphos ——— Pd/\CI

h /
2.0 equiv 6 <O ‘ R-Ar
o Ar
Ar =

,5-('Bu),-4-OMe-CgH,
49% yield
Following Typical Procedure I: the reaction of [Pd(n-cinnamyl)Cl]» (518.6 mg, 1
mmol), (S)-DTBM-SEGphos (2.4083g, 2 mmol) and THF (50 mL) afforded Pd((S)-
DTBM-SEGphos)Cl> (1.3242 g, 49%). [a]3® =-260.3 (c = 1.24, CHCl3); solid; m.p. >
220 °C; "H NMR (rt, 400 MHz, CDCl3): = 9.30-6.51 (m, 8 H, Ar-H), 6.42-6.29 (m, 4
H, Ar-H), 5.87 (s, 2 H, CH>), 5.66 (s, 2 H, CH2), 3.69 (s, 6 H, 2 x CH3), 3.62 (s, 6 H, 2
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x CH3), 1.42-1.30 (m, 72 H, 24 x CH3); *C NMR (100 MHz, CDCls): = 162.6 (d, J
—2.4Hz), 161.5 (d, J=2.4 Hz), 149.7 (d, J= 2.4 Hz), 146.2 (d, J = 12.6 Hz), 143.8 (d,
J=12.7 Hz), 142.6 (d,J = 11.8 Hz), 134.3 (d, /= 11.8 Hz), 129.4 (d, /= 8.7 Hz), 124.1
(d, J=5.5 Hz), 124.0 (d, J = 64.0 Hz), 123.6 (d, J= 4.8 Hz), 119.2 (d, J = 56.1 Hz),
117.3 (d, J=2.4 Hz), 117.2 (d, J= 2.4 Hz), 108.0 (d, J = 11.8 Hz), 100.8, 64.3 (d, J =
2.3 Hz), 36.0, 35.9, 32.0, 31.8; 3P NMR (162 MHz, CDCl3): 8 = 29.0; IR (neat): v =
2955, 2940, 1440, 1393, 1264, 1226, 1182, 1140, 1115, 1046, 1006 cm™'; MS (MALDI)
m/z (%): 1319 (M(*>CI)-Cl)*; Anal. Caled. for C70H100C12OsP2Pd: C 65.50, H 7.43;
found: C 65.71, H 7.30.

Synthesis of chiral tertiary propargylic alcohols
(1) Preparation of (S)-2-phenyloct-3-yn-2-ol ((S)-1a) (wj-1-015-1)

"Bu—:—(

2 mol% [PdCl,+(R)-DTBM-SEGphos] on o - Ph
OH 10 mol% (PhO),POOH s 1a" 1%
"Bu—=—4Me : "Bu—=—("Me + >==\ * CO-H
Ph 20 equiv H,0, toluene Ph Me CO,H W 2
rac-1a CO balloon, 20 °C, 12 h (S)-1a (S)-2a Ph  "Bu
43% NMR yield 56% NMR yield oo
36% yield (E)-2a"2%

96% ee

Typical Procedure II: To a Schlenk flask (25 mL) were added [PdCl,+(R)-DTBM-
SEGphos] (13.4 mg, 0.01 mmol) and (PhO)>PO2H (12.7 mg, 0.05 mmol). After addition,
the flask was degassed and refilled with Ar for three times to ensure the complete
exclusion of air. Then rac-1a (100.3 mg, 0.5 mmol)/toluene (1.5 mL) and H>O (180 pL,
d=1.0 g/mL, 180.0 mg, 10 mmol)/toluene (1.0 mL) were added sequentially. After that,
the Ar gas line was closed. The resulting mixture was then frozen with a liquid nitrogen
bath, degassed to remove the argon inside completely, and refilled with CO by a balloon
of CO (about 1 L) for three times. Then the liquid nitrogen bath was removed and the
resulting mixture was allowed to stand until completely thawed, vigorously stirred at
20 °C with a balloon of CO for 12 h, warmed up to room temperature, diluted with 5
mL of ethyl acetate, filtered through a short column silica gel (3 cm) eluted with ethyl
acetate (20 mL), and concentrated. The crude product was analyzed by 'H NMR with
CH2Br2 (35 pL, 2.477 g/mL, 0.5 mmol) as the internal standard: 56% NMR yield of
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(5)-2a, 1% of 1a’, and 2% of (E)-2a’ were formed with 43% of (S)-1a remained. The
residue was purified by chromatography on silica gel to afford the product (S)-1a (36.4
mg, 36%) [eluent: petroleum ether / ethyl ether / dichloromethane = 30/1/1 (480mL),
then petroleum ether / ethyl acetate = 10/1 (440 mL)]: 96% ee (HPLC conditions: AS-
H column, hexane/'PrOH = 98/2, 1.0 mL/min, A = 214 nm, tr (minor) = 7.2 min, tr
(major) = 11.0 min); oil; 'TH NMR (400 MHz, CDCl3): 6 = 7.65 (d, J= 7.6 Hz, 2 H, Ar-
H), 7.35 (t,J=7.6 Hz, 2 H, Ar-H), 7.30-7.23 (m, 1 H, Ar-H), 2.38 (d, /= 8.8 Hz, 1 H,
OH), 2.27 (t,J=7.0 Hz, 2 H, CH), 1.74 (s, 3 H, CH3), 1.58-1.48 (m, 2 H, CH>), 1.48-
1.38 (m, 2 H, CHz), 0.92 (t, J= 7.2 Hz, 3 H, CH3); 3C NMR (100 MHz, CDCl5): § =
146.2, 128.1, 127.4, 124.9, 85.6, 83.7, 70.0, 33.5, 30.7, 21.9, 18.4, 13.5.

(2) Preparation of (S)-2-(2-methylphenyl)oct-3-yn-2-ol ((S)-1b) (wj-1-017-1)

Me
2 mol% [PdCl,+(R)-DTBM-SEGphos]
. 10 mol% (PhO),POOH __ ©H JBu - CO2H
"Bu——= Me "Bu—— 'Me 4 :\ +
Me H Me "Bu
(S)-2b

20 equiv H,0, toluene CO,
Me CO balloon, 20 °C, 24 h Me -
rac-1b (S)>-1b 54% NMR yield .
45% NMR yield (E)-2b": 3%
38% yield

97% ee

Following Typical Procedure II, the reaction of [PdCl,*(R)-DTBM-SEGphos]
(13.6 mg, 0.01 mmol), (PhO),PO-H (12.6 mg, 0.05 mmol), rac-1b (108.7 mg, 0.5
mmol), and H,O (180 pL, d = 1.0 g/mL, 180.0 mg, 10.0 mmol) in toluene (2.5 mL)
afforded the product (S)-1b (41.2 mg, 38%) (54% NMR yield of (S)-2b, and 3% of (E)-
2b’ were formed with 45% of (S)-1b remained based on '"H NMR analysis of the crude
product) [eluent: petroleum ether / diethyl ether / DCM = 30/1/1 (448 mL), then
petroleum ether/ethyl acetate = 10/1 (440 mL)]: 97% ee (HPLC conditions: AS-H
column, hexane/’PrOH = 98/2, 1.0 mL/min, A = 214 nm, #g (minor) = 6.5 min, 7z (major)
= 8.5 min); oil; '"H NMR (400 MHz, CDCl3): & = 7.73-7.65 (m, 1 H, Ar-H), 7.21-7.10
(m, 3 H, Ar-H), 2.62 (s, 3 H, CH3), 2.39-2.30 (m, 1 H, OH), 2.23 (t, /= 7.0 Hz, 2 H,
CH>), 1.80 (s, 3 H, CH3), 1.56-1.45 (m, 2 H, CH>), 1.45-1.34 (m, 2 H, CH»), 0.90 (t, J
= 7.2 Hz, 3 H, CH3); 3C NMR (100 MHz, CDCl3): § = 142.8, 135.6, 132.2, 127.4,
125.6, 124.9,85.2, 84.1, 69.7, 31.1, 30.6, 22.0, 21.2, 18.4, 13.5.
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(3) Preparation of (S)-2-(3-methylphenyl)oct-3-yn-2-ol ((S)-1c) (wj-1-020-1)

nBuT%y
2 mol% [PdCl,+(R)-DTBM-SEGphos]
“Bu — Me +

10 mol% (PhO),POOH 1c: 1%

OH
By—= Me CO,H
20 equiv H,0, toluene COZH g
rac-ic CO balloon, 20 °C, 10.5 h Me  (s)2¢ )
%
(S) 1c 55% NMR yield
Me

Me 43% NMR vyield
41% yield (E)-2¢": 2%
94% ee

Following Typical Procedure II, the reaction of [PdCl,+(R)-DTBM-SEGphos]
(13.8 mg, 0.01 mmol), (PhO),PO-H (12.5 mg, 0.05 mmol), rac-1¢ (109.6mg, 0.5 mmol),
and H>O (180 pL, d = 1.0 g/mL, 180.0 mg, 10.0 mmol) in toluene (2.5 mL) afforded
the product (S)-1c¢ (44.4 mg, 41%) (55% NMR yield of (S)-2¢, 1% of 1¢’, and 2% of
(E)-2¢> were formed with 43% of (S)-1¢ remained based on '"H NMR analysis of the
crude product) [eluent: petroleum ether / diethyl ether / DCM = 30/1/1 (480 mL), then
petroleum ether/ethyl acetate = 10/1 (440 mL)]: 94% ee (HPLC conditions: AS-H
column, hexane/'PrOH = 98/2, 1.0 mL/min, A = 214 nm, g (minor) = 6.6 min, g (major)
= 8.8 min); oil; "TH NMR (400 MHz, CDCls3): 6 = 7.51-7.39 (m, 2 H, Ar-H), 7.28-7.19
(m, 1 H, Ar-H), 7.12-7.02 (m, 1 H, Ar-H), 2.46-2.33 (m, 4 H, CH3 and OH), 2.27 (t, J
=7.0 Hz, 2 H, CH») 1.73 (s, 3 H, CH3), 1.58-1.38 (m, 4 H, 2 x CH»), 0.93 (t, /= 7.2
Hz, 3 H, CH3); 13C NMR (100 MHz, CDCl3): = 146.2, 137.7, 128.2, 128.1, 125.6,
122.0, 85.5, 83.9, 70.0, 33.5, 30.7, 21.9, 21.5, 18.4, 13.5.

(4) Preparation of (S)-2-(3-methoxyphenyl)oct-3-yn-2-ol ((S)-1d) (wj-1-024-1)

OMe By——=
OH 2 mol% [PACIy(R)-DTBM-SEGphos] oM
"Bu——=
coz

e
P Me 10 mol% (Ph0),POOH o L Ad 1%
20 equiv H,0, toluene N CO,H
0,
rac-1d CO balloon, 20 °C, 13 h OMe (S)-2d "By
(S)-1d 55% NMR yield
MeO 40% NMR yield
38% vyield MeO
97% ee (E)-2d":2%

Following Typical Procedure II, the reaction of [PdCly+(R)-DTBM-SEGphos]
(13.6 mg, 0.01 mmol), (PhO);PO;H (12.4 mg, 0.05 mmol), rac-1d (115.7 mg, 0.5
mmol), and H,O (180 pL, d = 1.0 g/mL, 180.0 mg, 10 mmol) in toluene (2.5 mL)
afforded the product (S)-1d (44.5 mg, 38%) (55% NMR yield of (S)-2d, 1% of 1d’, and
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2% of (E)-2d’ were formed with 40% of (S)-1d remained based on 'H NMR analysis
of the crude product) [eluent: petroleum ether / ethyl ether / dichloromethane = 30/1/1
(480 mL), then petroleum ether / ethyl acetate = 10/1 (660 mL)]: 97% ee (HPLC
conditions: AS-H column, hexane/'PrOH = 98/2, 1.0 mL/min, A = 214 nm, tr (minor) =
13.0 min, fr (major) = 18.8 min); oil; '"H NMR (400 MHz, CDCls): & = 7.29-7.18 (m,
3 H, Ar-H), 6.85-6.76 (m, 1 H, Ar-H), 3.81 (s, 3 H, CH3), 2.46 (s, 1 H, OH), 2.27 (t, J
=7.0 Hz, 2 H, CHy), 1.73 (s, 3 H, CH3), 1.58-1.49 (m, 2 H, CH»), 1.49-1.38 (m, 2 H,
CH>), 0.92 (t, J= 7.2 Hz, 3 H, CH3); 3C NMR (100 MHz, CDCl3): § = 159.4, 148.0,
129.2,117.3, 112.9, 110.7, 85.5, 83.7, 69.9, 55.2, 33.5, 30.7, 21.9, 18.4, 13.5.

(5) Preparation of (S)-2-(4-chlorophenyl)oct-3-yn-2-ol ((S)-1e) (wj-1-027-1)

Cl "Bu——=

2 mol% [PACI,+(R)-DTBM-SEGphos]
Y 10 mol% (PhO),POOH o SBu 16" 19
Bu——= Me - By————<"'Me + .:-\ + e 1% Cl
@ 20 equiv H,0, toluene
Id E

rac-le CO balloon, 20 °C, 23 h Me CO,H ~-COzH
(S)-1e (S)-2e "By
ol 46% NMR yield \;, 48% NMR yield
42% yield
91% ee (E)-2¢":3%
cl

Following Typical Procedure II, the reaction of [PdCl,*(R)-DTBM-SEGphos]
(13.6 mg, 0.01 mmol), (PhO)PO-H (12.4 mg, 0.05 mmol), rac-1e (118.0 mg, 0.5
mmol), and H,O (180 pL, d = 1.0 g/mL, 180.0 mg, 10 mmol) in toluene (2.5 mL)
afforded the product (5)-1e (49.1 mg, 42%) (48% NMR yield of (S)-2e, 1% of 1e’, and
3% of (E)-2¢’ were formed with 46% of (S)-1e remained based on "H NMR analysis of
the crude product) [eluent: petroleum ether / ethyl ether / dichloromethane = 30/1/1
(480 mL), then petroleum ether / ethyl acetate = 10/1 (550 mL)]: 91% ee (HPLC
conditions: AS-H column, hexane/'PrOH = 98/2, 1.0 mL/min, A = 214 nm, g (minor) =
8.1 min, #g (major) = 11.1 min); oil; "H NMR (400 MHz, CDCl3): § = 7.57 (d, J =8.8
Hz, 2 H, Ar-H), 7.30 (d, J = 8.4 Hz, 2 H, Ar-H), 2.48-2.38 (m, 1 H, OH), 2.26 (t, J =
7.0 Hz, 2 H, CH>), 1.71 (s, 3 H, CH3), 1.58-1.48 (m, 2 H, CH> ), 1.48-1.37 (m, 2 H,
CH>), 0.92 (t,J = 7.2 Hz, 3 H, CH3); ¥*C NMR (100 MHz, CDCl3): = 144.8, 133.2,
128.2, 126.5, 86.0, 83.3, 69.6, 33.6, 30.6, 21.9, 18.3, 13.5.
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(6) Preparation of (S)-2-(4-bromophenyl)oct-3-yn-2- oI ((S)-1f) (wj-1-028-1)

Bu——
OH 2 mol% [PdCly+(R)-DTBM-SEGphos]
S — Me 10 mol% (PhO),POOH Pp— .
20 equiv H,0, toluene CO H 1 1%
;{%} CO balloon, 20 °C,16 h (S) 2 N COZH
(S)-1f 54% NMR yield

o "Bu
Br 39% NMR yield Br
33% yield
99% ee

Br
(E)-2f": 5%

Following Typical Procedure II, the reaction of [PdCl,+(R)-DTBM-SEGphos]
(13.5 mg, 0.01 mmol), (PhO).PO-H (12.4 mg, 0.05 mmol), rac-1f (141.7 mg, 0.5
mmol), and H,O (180 pL, d = 1.0 g/mL, 180.0 mg, 10 mmol) in toluene (2.5 mL)
afforded the product (S)-1f (47.0 mg, 33%) (54% NMR yield of (S)-2f, 1% of 1f, and
5% of (E)-2f> were formed with 39% of (S)-1f remained based on 'H NMR analysis of
the crude product) [eluent: petroleum ether / ethyl ether / dichloromethane = 30/1/1
(480 mL), then petroleum ether/ethyl acetate = 10/1 (440 mL)]: 99% ee (HPLC
conditions: AS-H column, hexane/'PrOH = 98/2, 1.0 mL/min, A = 214 nm, tg (minor) =
8.3 min, fr (major) = 11.0 min); oil; 'H NMR (400 MHz, CDCl3): § = 7.52 (d, J = 8.4
Hz, 2 H, Ar-H), 7.46 (d, J = 8.8 Hz, 2 H, Ar-H), 2.45-2.33 (m, 1 H, OH), 2.26 (t, J =
7.0 Hz, 2 H, CH»), 1.70 (s, 3 H, CH3), 1.57-1.48 (m, 2 H, CH3), 1.48-1.36 (m, 2 H,
CH>), 0.92 (t,J = 7.2 Hz, 3 H, CH3); 13C NMR (100 MHz, CDCls): § = 145.4, 131.2,
126.9, 121.4, 86.0, 83.3, 69.6, 33.6, 30.6, 21.9, 18.3, 13.5.

(7) Preparation of (S)-2-(4-methoxycarbonyl)phenyl)oct-3-yn-2-ol ((S)-1g) (wj-1-
032-1)

MeO,C
2 mol% [PdCly*(R)-DTBM-SEGphos] g
OH 10 mol% (PhO),POOH _poH _ s
NBu—— Me nBy——— iMe + -_\
20 equiv H,0, toluene Me CO,H
CO balloon, 20 °C, 22 h (S)-29
rac-1g (S)-1g 52% NMR vyield
48% NMRyield -0 Me
COMe 45% yield 2
97% ee

Following Typical Procedure II, the reaction of [PdCly+(R)-DTBM-SEGphos]
(13.5 mg, 0.01 mmol), (PhO).POH (12.5 mg, 0.05 mmol), rac-1g (130.0 mg, 0.5

mmol), and HO (180 pL, d = 1.0 g/mL, 180.0 mg, 10.0 mmol) in toluene (2.5 mL)
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afforded the product (S)-1g (58.4 mg, 45%) (52% NMR yield of (S)-2g was formed
with 48% of (S)-1g remained based on 'H NMR analysis of the crude product) [eluent:
petroleum ether / diethyl ether / dichloromethane = 30/1/1 (480 mL), then petroleum
ether / ethyl acetate = 20/1(840 mL), 10/1 (550 mL)]: 97% ee (HPLC conditions: AS-
H column, hexane//PrOH = 90/10, 1.0 mL/min, A = 214 nm, ¢z (major) = 6.8 min, tr
(minor) = 7.5 min); [a]3> =+4.8 (¢ =1.17, CHCl3); oil; '"H NMR (400 MHz, CDCls):
0=28.00(d,/J=8.4Hz, 2 H, Ar-H), 7.71 (d, /= 8.0 Hz, 2 H, Ar-H), 3.91 (s, 3 H, CH3),
2.64 (s, 1 H,OH), 2.27 (t,J=7.0 Hz, 2 H, CH>), 1.73 (s, 3 H, CH3), 1.58-1.48 (m, 2 H,
CH>), 1.48-1.37 (m, 2 H, CH»), 0.92 (t, J = 7.2 Hz, 3 H, CH3); *C NMR (100 MHz,
CDCh): 6 =166.9, 151.2, 129.5, 129.2, 125.0, 86.1, 83.2, 69.8, 52.0, 33.6, 30.6, 21.9,
18.3, 13.5; IR (neat): v=3461, 2956, 2932, 2873, 2243, 1723, 1707, 1610, 1437, 1407,
1278, 1184, 1113, 1059, 1019 cm™; MS (70 eV, EI) m/z (%): 245 ((M-CHs)*, 100);
HRMS (EI) calcd m/z for CisHi703 [M-CH3]": 245.1172, found: 245.1172.

(8) Preparation of (S)-2-(2-naphthyl)oct-3-yn-2-ol ((S)-lh) (wj-4-134)

——"Bu
2 mol% [PdCl,+(R)-DTBM-SEGphos]
OH 10 mol% (PhO),POOH
Bu——= Me "Bu——= Me +
20 equiv H,0, toluene Me COZH
)-2h

O‘ CO balloon, 20 °C, 12 h

rac-1h 36% NMR y|eld 53% NMR yield  qp' 8y

32% yield
98% ee

Following Typical Procedure II, the reaction of [PdCl,*(R)-DTBM-SEGphos]
(13.6 mg, 0.01 mmol), (PhO),PO-H (12.5 mg, 0.05 mmol), rac-1h (126.3 mg, 0.5
mmol), and H,O (180 pL, d = 1.0 g/mL, 180.0 mg, 10.0 mmol) in toluene (2.5 mL)
afforded (S)-1h (39.9 mg, 32%) (53% NMR yield of (5)-2h and 8% of 1h’ were formed
with 36% of (S)-1h remained based on '"H NMR analysis of the crude product) [eluent:
petroleum ether / ethyl ether / dichloromethane = 30/1/1 (640 mL)]: 98% ee (HPLC
conditions: AS-H column, hexane/'PrOH = 95/5, 1.0 mL/min, A = 214 nm, tg (minor) =
7.1 min, #r (major) = 8.4 min); oil; "H NMR (400 MHz, CDCls): § = 8.15-8.09 (m, 1 H,
Ar-H), 7.89-7.78 (m, 3 H, Ar-H), 7.77-7.70 (m, 1 H, Ar-H), 7.52-7.42 (m, 2 H, Ar-H),

2.47 (s,1 H,0H),2.31 (t,J=7.2Hz,2 H, CH>), 1.82 (s, 3 H, CH3), 1.60-1.51 (m, 2 H,
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CH,),1.51-1.40 (m, 2 H, CH.), 0.94 (t, J = 7.2 Hz, 3 H, CHs); 1*C NMR (100 MHz,
CDCls): & = 143.5, 133.0, 132.8, 128.3, 128.0, 127.5, 126.1, 125.9, 123.6, 123.3, 85.9,
83.8,70.1, 33.4, 30.7, 22.0, 18.4, 13.6.

(9) Preparation of (S)-2-cyclohexyloct-3-yn-2-ol ((S)-1i) (wj-1-038-1)

2 mol% [PdCl,+(R)-DTBM-SEGphos]

n
OH 10 mol% (PhO),POOH OH  C¥ S8
Bu—=—%Me ol (PhO) - "Bu—=—'Me + >:=\
Cy 20 equiv H,0, toluene Cy Me CO,H
rac-1i CO balloon, 20 °C, 13.5h (S)-1i (S)-2i
41% vyield 46% yield

>99% ee

Following Typical Procedure I1, the reaction of [PdCl>+(R)-DTBM-SEGphos] (13.7
mg, 0.01 mmol), (PhO)>PO,H (12.6 mg, 0.05 mmol), rac-1i (103.7 mg, 0.5 mmol), and
H>O (180 pL, d = 1.0 g/mL, 180.0 mg, 10.0 mmol) in toluene (2.5 mL) afforded the
product (S)-1i (42.5 mg, 41%) (Feature peak overlap based on 'H NMR analysis of the
crude product) [eluent: petroleum ether / ethyl ether / dichloromethane = 30/1/1 (480
mL), then petroleum ether / ethyl acetate = 10/1 (330 mL)]: > 99% ee (HPLC conditions:
AS-H column, hexane//PrOH = 98/2, 1.0 mL/min, A = 214 nm, r (major) = 6.0 min);
[a]35 =+6.6 (c = 1.25, CHCl3); oil; '"H NMR (400 MHz, CDCl3): § =2.20 (t, J=6.8
Hz, 2 H, CH>), 2.00-1.75 (m, 5 H, 2 x CH, and OH), 1.54-1.03 (m, 14 H, CH and 5 x
CH; and CH3), 0.91 (t, J= 7.0 Hz, 3 H, CH3); 1*C NMR (100 MHz, CDCl3): § = 84.3,
83.4,71.1,48.9, 30.9, 27.9, 27.6, 27.3, 26.34, 26.31, 26.2, 21.9, 18.3, 13.5; IR (neat):
v=73419, 2926, 2854, 1751, 1450, 1370, 1328, 1247, 1191, 1145, 1111, 1068, 1046 cm"
1. MS (ESI) m/z(%): 209 (M+H")); HRMS (ESI) calcd for C14H250 [M+H"]: 209.1900,
found: 209.1896.

(10) Preparation of (S)-2,2,3-trimethylnon-4-yn-3-ol ((S)-1j) (wj-1-055-1)
2 mol% [PdCl,*(R)-DTBM-SEGphos]

OH 2 OH  'Bu JBu
[ — E Me 10 mol% (PhO),POOH P \"Me . >::\
Bu 20 equiv H,0, toluene Bu Me CO,H
rac-1j CO balloon, 20 °C, 11 h (S)-1j (S)-2j
48% NMR yield 51% NMR yield
34% yield
95% ee

Following Typical Procedure II, the reaction of [PdCl>¢(R)-DTBM-SEGphos] (13.6
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mg, 0.01 mmol), (PhO)>PO2H (12.5 mg, 0.05 mmol), rac-1j (92.4 mg, 0.5 mmol), and
H>O (180 pL, d = 1.0 g/mL, 180.0 mg, 10.0 mmol) in toluene (2.5 mL) afforded the
product (S)-1j (31.0 mg, 34%) (51% NMR yield of (S)-2j with 48% of (S)-1j remained
based on '"H NMR analysis of the crude product) [eluent: petroleum ether / diethyl ether
/ DCM = 30/1/1 (320 mL), then petroleum ether / ethyl acetate = 10/1 (330 mL)]: 95%
ee (HPLC conditions: IC column, hexane/PrOH = 98/2, 1.0 mL/min, A = 214 nm, #r
(minor) = 4.2 min, fr (major) = 4.5 min); oil; "H NMR (400 MHz, CDCls): § = 2.20 (t,
J=6.8 Hz, 2 H, CH»), 1.82 (s, 1 H, OH), 1.54-1.37 (m, 7 H, 2 x CH2 and CH3), 1.03 (s,
9 H, 3 x CH3), 0.91 (t,J=7.2 Hz, 3 H, CH3); 3C NMR (100 MHz, CDCl3): § = 84.2,
83.8,74.0, 38.2, 30.9, 25.1, 25.0, 21.9, 18.3, 13.5.

(11) Preparation of (S)-2-phenylnon-3-yn-2-ol ((S)-1k) (wj-1-051-1)

—"CsH
OH 2 mol% [PdCl,*(R)-DTBM-SEGphos] OH Ph OCsH4qq Pr>_- o
10 mol% (PhO),POOH n I — 1K' 1%
"CsH ——é: Me CsHyy—=—='Me + =\ +
o Ph 20 equiv H,0, toluene Ph Me>: CO,H COH
o X
rac-1k CO balloon, 20 °C, 17 h (S)-1k (S)-2k N
46% NMR yield 54% NMR vyield st
42% yield (E)-2K": 1%

91% ee

Following Typical Procedure II, the reaction of [PdCl,*(R)-DTBM-SEGphos]
(13.7 mg, 0.01 mmol), (PhO),PO-H (12.5 mg, 0.05 mmol), rac-1k (108.5 mg, 0.5
mmol), and HO (180 pL, d = 1.0 g/mL, 180.0 mg, 10.0 mmol) in toluene (2.5 mL)
afforded the product (S)-1k (45.6 mg, 42%) (54% NMR yield of (S)-2k, 1% of 1k’, and
1% of (E)-2k’ were formed with 46% of (S)-1k remained based on 'H NMR analysis
of the crude product) [eluent: petroleum ether / ethyl ether / dichloromethane = 30/1/1
(480 mL), then petroleum ether / ethyl acetate = 10/1 (440 mL)]: 91% ee (HPLC
conditions: AS-H column, hexane/'PrOH = 98/2, 1.0 mL/min, A = 214 nm, g (minor) =
6.5 min, fr (major) = 9.4 min); oil; "H NMR (400 MHz, CDCl3): 6 = 7.65 (d, J = 7.6
Hz, 2 H, Ar-H), 7.34 (t, J= 7.4 Hz, 2 H, Ar-H), 7.30-7.23 (m, 1 H, Ar-H), 2.38 (m, 1 H,
OH), 2.26 (t, J= 7.2 Hz, 2 H, CH»), 1.74 (s, 3 H, CH3), 1.55 (quint, J = 7.2 Hz, 2 H,
CH>), 1.44-1.27 (m,4 H,2 x CH>), 0.91 (t,J= 7.0 Hz, 3 H, CH3); *C NMR (100 MHz,
CDChL): 6 = 146.2, 128.1, 127.4, 125.0, 85.7, 83.8, 70.0, 33.5, 31.1, 28.3, 22.1, 18.7,
13.9.
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(12) Preparation of (S)-2-phenyldec-3-yn-2-ol ((S)-11) (wj-1-054-1)

>—,: "CeH1s3
2 mol% [PACl,+(R)-DTBM-SEGphos] n
"CBH13—:—€C)ue 10 mol% (PhO),POCOH nCus%(?,ue . Ph>:.ﬁ"\ CGH1f a3 11 1%
Ph 20 equiv H,0, toluene Ph M€ CO,H CO,H
rac-1l CO balloon, 20 °C, 11.5 h (S)11 (S)-21 =
40% NMR yield 55% NMR yield Ph  "CgHqs
39% yield (E)-21': 2%

90% ee

Following Typical Procedure II, the reaction of [PdCl,+(R)-DTBM-SEGphos]
(13.5mg, 0.01 mmol), (PhO),PO-H (12.4 mg, 0.05 mmol), rac-11(116.0 mg, 0.5 mmol),
and H>O (180 uL, d = 1.0 g/mL, 180.0 mg, 10.0 mmol) in toluene (2.5 mL) afforded
the product (S)-11 (44.8 mg, 39%) (55% NMR yield of (S)-21, 1% of 1I’, and 2% of (E)-
21’ were formed with 40% of (S)-11 remained based on '"H NMR analysis of the crude
product) [eluent: petroleum ether / ethyl ether / dichloromethane = 30/1/1 (480 mL),
then petroleum ether / ethyl acetate = 10/1 (440 mL)]: 90% ee (HPLC conditions: AS-
H column, hexane/PrOH = 98/2, 1.0 mL/min, A = 214 nm, tr (minor) = 6.0 min, fr
(major) = 8.5 min); oil; 'H NMR (400 MHz, CDCl3): 8 =7.65 (d,J= 7.6 Hz, 2 H, Ar-
H), 7.34 (t, J=7.4 Hz, 2 H, Ar-H), 7.29-7.23 (m, 1 H, Ar-H), 2.43-2.33 (m, 1 H, OH),
2.26 (t,J=7.2Hz, 2 H, CH»), 1.74 (s, 3 H, CH3), 1.55 (quint, J = 7.2 Hz, 2 H, CH>»),
1.47-1.36 (m, 2 H, CH>), 1.35-1.24 (m, 4 H, 2 x CH>»), 0.89 (t, /= 6.8 Hz, 3 H, CH3);
13C NMR (100 MHz, CDCls): 6 = 146.2, 128.2, 127.5, 125.0, 85.7, 83.8, 70.0, 33.5,
31.3, 28.6, 28.5, 22.5, 18.7, 14.0.

(13) Preparation of (S)-2-(o-tolyl)undec-3-yn-2-ol ((S)-1m) (wj-1-072-1)

d\jEHC7H15
Me
oH  2mol% [PACl,+(R)-DTBM-SEGphos] Me
. - 10 mol% (PhO),POOH __ PH {CrHys 1m" 2%
CrHis—— Me "C/His——=—X'"Me . = . :
20 equiv H,0, toluene Mé CO,H CO,H
Me CO balloon, 20 °C, 19 h Me g N
(S)-2m "
e

rac-1m (S)-1m 52% NMR yield "C7H1s
49% NMR vyield
45% yield
91% ee (E)-2m':2%

Following Typical Procedure II, the reaction of [PdClo¢(R)-DTBM-SEGphos] (13.7
mg, 0.01 mmol), (PhO)>PO2H (12.5 mg, 0.05 mmol), rac-1m (129.1 mg, 0.5 mmol),
and H>O (180 pL, d = 1.0 g/mL, 180.0 mg, 10.0 mmol) in toluene (2.5 mL) afforded
the product (S)-1m (57.9 mg, 45%) (52% NMR yield of (S)-2m, 2% of 1m’, and 2% of

(E)-2m’ were formed with 49% of (S)-1m remained based on '"H NMR analysis of the
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crude product) [eluent: petroleum ether / ethyl ether / dichloromethane = 30/1/1 (416
mL), then petroleum ether / ethyl acetate = 8/1 (360 mL)]: 91% ee (HPLC conditions:
AS-H column, hexane/’PrOH = 98/2, 1.0 mL/min, A = 214 nm, g (minor)= 4.9 min, tr
(major) = 5.9 min); [a]d® =-2.4 (c = 1.02, CHCl5); oil; "H NMR (400 MHz, CDCl5):
0 =17.73-7.65 (m, 1 H, Ar-H), 7.21-7.07 (m, 3 H, Ar-H), 2.62 (s, 3 H, CH3), 2.31 (s, 1
H, OH), 2.23 (t,J=7.2 Hz, 2 H, CH>), 1.80 (s, 3 H. CH3), 1.52 (quint, /= 7.2 Hz, 2 H,
CH>), 1.42-1.20 (m, 8 H, 4 x CH>), 0.88 (t,/= 6.8 Hz, 3 H, CH3); '3C NMR (100 MHz,
CDCl3): 6=142.9,135.6, 132.2, 127.5, 125.6, 125.0. 85.3, 84.1, 69.7,31.7, 31.1, 28.8,
28.7, 28.5, 22.6, 21.2, 18.7, 14.0; IR (neat): v = 3428, 2928, 2856, 2240, 1456, 1367,
1329, 1221, 1078, 1059, 1047cm™®; MS (70 eV, EI) m/z (%): 258 (M*, 3.42), 243 (100);
HRMS (EJ) calcd for C17H230 [M-CH3]": 243.1743, found: 243.1742.

(14) Preparation of (S)-2-(4-chlorophenyl)dodec-3-yn-2-ol ((S)-1n) (wj-1-069-1)

al ="CgHy7
2 mol% [PdCl,+(R)-DTBM-SEGphos] OH {:%: 1CeH17
B 1n" 1%

10 mol% (PhO),POOH _ _ cl
"CgHy—=— Me - "CgHyz—=—="+"'Me + = +
20 equiv H,0, toluene Me CO,H CO,H

CO balloon, 20 °C, 19 h (S)-1n (S)-2n N
rac-n 37% NMR yield 57% NMR yield "CaHyy
Cl 33% yield cl
99% ee (E)-2n": 7%

Cl

Following Typical Procedure II, the reaction of [PdClo¢(R)-DTBM-SEGphos] (13.7

mg, 0.01 mmol), (PhO),PO.H (12.4 mg, 0.05 mmol), rac-1n (146.3 mg, 0.5 mmol),
and H>O (180 pL, d = 1.0 g/mL, 180.0 mg, 10.0 mmol) in toluene (2.5 mL) afforded
the product (S)-1n (48.0 mg, 33%) (57% NMR yield of (S)-2n, 1% of 1n’, and 7% of
(E)-2n’ were formed with 37% of (S)-1n remained based on 'H NMR analysis of the
crude product) [eluent: petroleum ether / ethyl ether / dichloromethane = 30/1/1 (480
mL), then petroleum ether / ethyl acetate = 10/1 (660 mL)]: 99% ee (HPLC conditions:
AS-H column, hexane/'PrOH = 98/2, 1.0 mL/min, A = 214 nm, ¢z (minor) = 5.4 min, fr
(major) = 6.6 min); [a]3’ =-2.5(c=1.16, CHCI); oil; '"H NMR (400 MHz, CDCI;):
0=7.58(d,J=8.0 Hz, 2 H, Ar-H), 7.30 (d, /= 8.0 Hz, 2 H, Ar-H), 2.39 (s, 1 H, OH),
2.25(t,J=7.0 Hz, 2 H, CH>), 1.71 (s, 3 H, CH3), 1.59-1.47 (m, 2 H, CH>), 1.45-1.34

(m, 2 H, CHa), 1.34-1.16 (m, 8 H, 4 x CH,), 0.94-0.78 (m, 3 H, CH3); 3C NMR (100
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MHz, CDCL3): & = 144.8, 133.2, 128.2, 126.5, 86.1, 83.3, 69.6, 33.6, 31.8, 29.2, 29.0,
28.9,28.5,22.6, 18.7, 14.1; IR (neat): v = 3393, 2926, 2855, 2243, 1489, 1466, 1400,
1368, 1329, 1229, 1173, 1092, 1015cm’%; MS (70 eV, EI) m/z (%):294 (M'(*'Cl), 0.76),
292 (M'(3Cl), 2.04), 277 (100); HRMS (EI) caled for C17Hx35ClO [M-CH;s]":
277.1354, found: 277.1357.

(15) Preparation of (S)-7-methyl-2-phenyloct-3-yn-2-ol ((S)-10) (wj-1-120-1)

ipr OH 2 mol%1 gPdC:g;(:?Fg%%'l;Bé\AdgiGphos] OH Ph :J H
mo — /. Jp— — .
= Me = 2 , fr< Me + >: N\ * pH Pr
Ph 20 equiv H,0, toluene Pr Ph Me CO,H
rac-10 CO balloon, 20 °C, 27 h (S)>-10 (S)-20 10 4%
38% NMR yield 56% NMR yield
31% yield
97% ee

Following Typical Procedure II, the reaction of [PdCl,*(R)-DTBM-SEGphos]
(13.5 mg, 0.01 mmol), (PhO),PO-H (15.1 mg, 0.06 mmol), rac-1o (107.0 mg, 0.5
mmol), and HO (180 pL, d = 1.0 g/mL, 180.0 mg, 10.0 mmol) in toluene (2.5 mL)
afforded the product (S)-10 (33.2 mg, 31%) (56% NMR yield of (5)-20 and 4% of 10’
were formed with 38% of (S)-1o remained based on '"H NMR analysis of the crude
product) [eluent: petroleum ether / ethyl ether / dichloromethane = 30/1/1 (448 mL),
then petroleum ether / ethyl acetate = 8/1 (450 mL)]: 97% ee (HPLC conditions: AS-H
column, hexane/’PrOH = 98/2, 1.0 mL/min, A = 214 nm, tr (minor) = 6.7 min, tr (major)
= 9.2 min); oil; '"H NMR (400 MHz, CDCl3): 6 = 7.70-7.62 (m, 2 H, Ar-H), 7.39-7.31
(m, 2 H, Ar-H), 7.31-7.24 (m, 1 H, Ar-H), 2.35 (s, 1 H, OH), 2.28 (t, /= 7.4 Hz, 2 H,
CH>), 1.81-1.64 (m, 4 H, CH and CH3), 1.45 (q,/=7.3 Hz,2 H, CH»), 0.91 (d, /= 6.4
Hz, 6 H, 2 x CH3); 3C NMR (100 MHz, CDCl3): 6 = 146.2, 128.1, 127.4, 124.9, 85.7,
83.6,70.0, 37.6, 33.5, 27.3, 22.1, 16.7.

(16) Preparation of (S)-8-chloro-2-phenyloct-3-yn-2-ol ((S)-1p) (wj-1-057-1)

D=0
2 mol% [PdCl+(R)-DTBM-SEGphos] oH  Ph :> .

OH
_ 10 mol% (PhO),POOH e . =+ ez
cl Ph 20 equiv H,0, toluene Ph Me CO,H N CO,H
rac-1p CO balloon, 20 °C, 15.5 h (S)-1p (S)-2p m
42% NMR yield 53% NMR yield ~ Ph
37% yield Eyzpt 4% O

97% ee
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Following Typical Procedure II, the reaction of [PdCl,+(R)-DTBM-SEGphos]
(13.5 mg, 0.01 mmol), (PhO),PO-H (12.5 mg, 0.05 mmol), rac-1p (118.7 mg, 0.5
mmol), and H,O (180 pL, d = 1.0 g/mL, 180.0 mg, 10.0 mmol) in toluene (2.5 mL)
afforded the product (S)-1p (44.4 mg, 37%) (53% NMR yield of (S)-2p, 2% of 1p’, and
4% of (E)-2p’ were formed with 42% of (S)-1p remained based on 'H NMR analysis
of the crude product) [eluent: petroleum ether / ethyl ether / dichloromethane = 30/1/1
(704 mL), then petroleum ether / ethyl acetate = 8/1 (630 mL)]: 97% ee (HPLC
conditions: AS-H column, hexane/'PrOH = 95/5, 1.0 mL/min, A = 214 nm, tr (minor) =
9.1 min, #r (major) = 15.8 min); oil; "TH NMR (400 MHz, CDCl3): 6 = 7.64 (d, J = 7.6
Hz, 2 H, Ar-H), 7.35 (t, J= 7.4 Hz, 2 H, Ar-H), 7.31-7.23 (m, 1 H, Ar-H), 3.56 (t, J =
6.6 Hz, 2 H, CH»), 2.49-2.14 (m, 3 H, OH and CH>»), 1.91 (quint, /= 7.0 Hz, 2 H, CH>),
1.77-1.64 (m, 5 H, CH> and CH3); 3C NMR (100 MHz, CDCls): § = 146.0, 128.2,
127.5,124.9, 84.6, 84.5, 70.0, 44.4, 33.4, 31.6, 25.7, 18.0.

(17) Preparation of (S)-2,6-diphenylhex-3-yn-2-ol ((S)-1q) (wj-1-111-1)

o =\

2 mol% [PdCl,*(R)-DTBM-SEGphos]

/ Ph
0 12 mol% (PhO),POOH _ OH phn R Pn
— Me 2 O tol =—('Me + >:.:\ + 19" 6%
Ph Ph equiv Hz0, toluene Ph Ph me COH CO.H
CO balloon, 20 °C, 48 h (SH1q 1.2 N
rac-1q o h 0 (S)-2a Ph Ph
37% NMR yield 51% NMR yield
31% yield (E)-29":7%

89% ee

Following Typical Procedure II, the reaction of [PdCl,*(R)-DTBM-SEGphos]
(13.6 mg, 0.01 mmol), (PhO),PO-H (15.1 mg, 0.06 mmol), rac-1q (125.0 mg, 0.5
mmol), and HO (180 pL, d = 1.0 g/mL, 180.0 mg, 10.0 mmol) in toluene (2.5 mL)
afforded the product (S)-1q (39.0 mg, 31%) (51% NMR yield of (S)-2q, 6% of 1q’, and
7% of (E)-2q’ were formed with 37% of (S)-1q remained based on '"H NMR analysis
of the crude product) [eluent: petroleum ether / ethyl ether / dichloromethane = 30/1/1
(790 mL), then petroleum ether / ethyl acetate = 8/1 (450 mL)]: 89% ee (HPLC
conditions: AS-H column, hexane/'PrOH = 98/2, 1.0 mL/min, A = 214 nm, g (minor) =
12.9 min, r (major) = 16.6 min); oil; '"H NMR (400 MHz, CDCls): & = 7.59-7.52 (m,
2 H, Ar-H), 7.37-7.17 (m, 8 H, Ar-H), 2.86 (t,J=7.4 Hz, 2 H, CH>), 2.57 (t, /= 7.4 Hz,

2 H, CHy), 2.30 (s, 1 H, OH), 1.71 (s, 3 H, CH3); 3C NMR (100 MHz, CDCL3): § =
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145.9, 140.5, 128.5, 128.4, 128.1, 127.5, 126.3, 124.9, 84.7, 84.6, 69.9, 34.9, 33.4, 20.9.

(18) Preparation of (S)-7-cyano-2-phenylhept-3-yn-2-ol ((S)-1r)) (wj-1-082-1)

N
OH 2mol% [PACl(R)-DTBM-SEGphos] OH Ph . COM
_ 10 mol% (PhO),POOH __ _F X 2
NG = {Me NC\_/T<-‘M9 + = +
Ph 20 equiv H,0, toluene Ph Mé CO,H Ph oN
rac-1r CO balloon, 20 °C, 45 h (S)1r (S)-2r (E)-2r" 8%
43% NMR yield 48% NMR vyield
35% yield

94% ee

Following Typical Procedure II, the reaction of [PdCl,*(R)-DTBM-SEGphos]
(13.6 mg, 0.01 mmol), (PhO),PO-H (12.5 mg, 0.05 mmol), rac-1r (106.0 mg, 0.5
mmol), and HO (180 uL, d = 1.0 g/mL, 180.0 mg, 10.0 mmol) in toluene (2.5 mL)
afforded the product (S)-1r (36.8 mg, 35%) (48% NMR yield of (S)-2r and 8% of (E)-
2r’ were formed with 43% of (S)-1r remained based on 'H NMR analysis of the crude
product) [eluent: petroleum ether / ethyl acetate = 8/1 (1080 mL) to 5/1(840 mL)]: 94%
ee (HPLC conditions: AS-H column, hexane//PrOH = 90/10, 1.0 mL/min, A = 214 nm,
fr (minor) = 17.1 min, ¢k (major) = 29.4 min); oil; '"H NMR (400 MHz, CDCl3): § =
7.62 (d,J=17.2 Hz, 2 H, Ar-H), 7.36 (t, J= 7.4 Hz, 2 H, Ar-H), 7.32-7.24 (m, 1 H, Ar-
H), 2.75-2.33 (m, 5 H, OH and 2 x CH>), 1.89 (quint, /= 6.9 Hz, 2 H, CH»), 1.75 (s, 3
H, CHz3); ¥C NMR (100 MHz, CDCl3): 8 = 145.7, 128.2, 127.6, 124.7, 119.1, 85.9,
82.3,69.8,33.3,24.3,17.9, 16.2.

(19) Preparation of (S)-2-phenylhept-6-en-3-yn-2-ol ((S)-1s) (wj-1-134)

OH 2 mol% [PdCl,+(R)-DTBM-SEGphos] OH \ g
_ . 10 mol% (PhO),POOH . St
— Me - — \"Me + o=\
= Ph 20 equiv H50, toluene — Ph Mé CO,H
CO balloon, 20 °C, 12 h

rac-1s (S)-1s (S)-2s

43% NMR yield 57% NMR yield

29% vyield
96% ee

Following Typical Procedure II, the reaction of [PdCl>¢(R)-DTBM-SEGphos] (13.6
mg, 0.01 mmol), (PhO)>PO2H (12.6 mg, 0.05 mmol), rac-1s (93.1 mg, 0.5 mmol), and
H>O (180 pL, d = 1.0 g/mL, 180.0 mg, 10.0 mmol) in toluene (2.5 mL) afforded the
product (S)-1s (27.3 mg, 29%) (57% NMR yield of (5)-2s was formed with 43% of (S5)-
1s remained based on 'H NMR analysis of the crude product) [eluent: petroleum ether

/ ethyl ether / dichloromethane = 30/1/1 (960 mL): 96% ee (HPLC conditions: AS-H
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column, hexane//PrOH = 98/2, 1.0 mL/min, A =214 nm, ¢g (minor) = 10.0 min, #r (major)
= 12.4 min); oil; 'TH NMR (400 MHz, CDCl3): 6 =7.66 (d, J=7.6 Hz, 2 H, Ar-H), 7.36
(t,J=7.6 Hz, 2 H, Ar-H), 7.31-7.23 (m, 1 H, Ar-H), 5.91-5.78 (m, 1 H, CH), 5.35 (dd,
J1=16.8 Hz, /> = 1.6 Hz, 1 H, one proton of =CH>), 5.14 (dd, /1 = 10.0 Hz, /> = 1.6
Hz, 1 H, one proton of =CH>), 3.10-3.03 (m, 2 H, CH>), 2.38 (s, 1 H, OH), 1.77 (s, 3 H,
CH3); 13C NMR (100 MHz, CDCl3): § = 145.9, 132.3, 128.2, 127.6, 124.9, 116.3, 86.2,
82.0, 70.0, 33.5, 23.0.

(20) Preparation of (S)-3-(o-tolyl)oct-4-yn-3-ol ((S)-1t) (wj-1-122-1)

2 mol% [PdCl,+(R)-DTBM-SEGphos] Me
12 mol% (PhO),POOH OH JPr
npr——= Et npy—=—— (1 IEt + .:*\
20 equiv H,0, toluene Et CO,H
Me CO balloon, 20 °C, 31 h Me (S)-2t
57% NMR vyield
rac-1t (S)-1t
43% NMR vyield
38% yield
95% ee

Following Typical Procedure II, the reaction of [PdClo¢(R)-DTBM-SEGphos] (13.7
mg, 0.01 mmol), (PhO).PO,H (14.9 mg, 0.06 mmol), rac-1t (107.7 mg, 0.5 mmol), and
H>O (180 puL, d = 1.0 g/mL, 180.0 mg, 10.0 mmol) in toluene (2.5 mL) afforded the
product (S)-1t (40.8 mg, 38%) (57% NMR yield of (5)-2t was formed with 43% of (S5)-
1t remained based on 'H NMR analysis of the crude product) [eluent: petroleum ether
/ ethyl ether / dichloromethane = 50/1/1 (520 mL), then petroleum ether / ethyl acetate
= 8/1 (360 mL)]: 95% ee (HPLC conditions: AS-H column, hexane/'PrOH = 98/2, 1.0
mL/min, A = 214 nm, ¢z (minor) = 5.5 min, fr (major) = 7.0 min); oil; '"H NMR (400
MHz, CDCl): 6 = 7.76-7.69 (m, 1 H, Ar-H), 7.21-7.12 (m, 3 H, Ar-H), 2.58 (s, 3 H,
CH3), 2.28-2.20 (m, 3 H, CHz and OH), 2.09-1.90 (m, 2 H, CH»), 1.63-1.51 (m, 2 H,
CH>), 1.06-0.92 (m, 6 H, 2 x CH3); 13C NMR (100 MHz, CDCl3): § = 142.0, 135.4,
132.2,127.3,126.2, 1254, 86.5, 83.1, 73.8, 35.2, 22.0, 21.3, 20.8, 13.6, 8.9.
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Synthesis of chiral 2,3-allenoic acids

(1) Preparation of (S)-2-butyl-4-phenyl-2,3-pentadienoic acid ((S)-2a) (wj-1-013-2)

"Bu—:—(

2 mol% [PdCl,+(R)-DTBM-SEGphos] n OH Ph

___ pH 10 mol% (PhO),POOH P B, Bu—=—(Me +  13"1%

Bu—= i Me 20 equiv H,0, toluene >= N o
Ph q 2Y, Mé CO,H Ph - C02H
rac-1a CO balloon, 20 °C,9 h (S)-2a (S)-1a )
46% NMR yield 54% NMR yield Ph "Bu
44% yield (E)-2a": 1%
90% ee

Following Typical Procedure II, the reaction of [PdCl>*(R)-DTBM-SEGphos] (13.5
mg, 0.01 mmol), (PhO);POH (12.4 mg, 0.05 mmol), rac-1a (102.5 mg, 0.5 mmol),
and H>O (180 pL, d = 1.0 g/mL, 18.0 mg, 10 mmol) in toluene (2.5 mL) afforded the
product (S)-2a (51.2 mg, 44%) (46% NMR yield of (5)-2a, 1% of 1a’, and 1% of (E)-
2a’ were formed with 54% of (S)-1a remained based on 'H NMR analysis of the crude
product) [eluent: petroleum ether / ethyl ether / dichloromethane = 30/1/1 (640 mL),
then petroleum ether / ethyl acetate = 10/1 (440 mL)]: 90% ee (HPLC conditions: AS-
H column, hexane/PrOH = 98/2, 1.0 mL/min, A = 214 nm, #g (major) = 8.6 min, r
(minor) = 11.6 min); solid; "TH NMR (400 MHz, CDCl3): § = 7.42-7.29 (m, 4 H, Ar-H),
7.28-7.21 (m, 1 H, Ar-H), 2.32 (t, J= 7.6 Hz, 2 H, CH>»), 2.19 (s, 3 H, CH3), 1.52-1.42
(m, 2 H, CH>), 1.40-1.29 (m, 2 H, CH>), 0.88 (t,J= 7.2 Hz, 3 H, CH3); 3C NMR (100
MHz, CDCls): 8 = 212.6, 172.8, 135.0, 128.5, 127.6, 126.1, 105.2, 101.8, 30.2, 28.3,
22.2,16.3, 13.8.

(2) Preparation of (S)-2-butyl-4-(2-methylphenyl)-2,3-pentadienoic acid ((S)-2b)
(wj-1-016-2)

CO,H
OH 2 mol% [PdCl,+(R)-DTBM-SEGphos] OH N
10 mol% (PhO),POOH
— Me mol% (PhO), ﬂ + Bu——=—Me , Me "Bu
20 equiv H,0, toluene

Co,H
0,
Me CO balloon, 20 °C, 18 h S) 2b Me I
47% NMR yield (S)-1b (E)-2b" 3%
rac-1b 41% yield 51% NMR yield

92% ee

Following Typical Procedure I1, the reaction of [PdCl+(R)-DTBM-SEGphos] (13.4
mg, 0.01 mmol), and (PhO),PO>H (12.6 mg, 0.05 mmol), rac-1b (108.1 mg, 0.5 mmol),
and H>O (180 pL, d = 1.0 g/mL, 18.0 mg, 10 mmol) in toluene (2.5 mL) afforded the

product (S)-2b (50.2 mg, 41%) (47% NMR yield of (S)-2b and 3% of (E)-2b’ were
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formed with 51% of (S)-1b remained based on '"H NMR analysis of the crude product)
[eluent: petroleum ether / ethyl ether / dichloromethane = 30/1/1 (480 mL), then
petroleum ether / ethyl acetate = 10/1 (440 mL)]: 92% ee (HPLC conditions: AS-H
column, hexane/’PrOH = 98/2, 1.0 mL/min, A = 214 nm, #r (major) = 7.1 min, fg (minor)
=10.1 min); oil; "H NMR (400 MHz, CDCl3): 6 = 7.29-7.23 (m, 1 H, Ar-H), 7.21-7.14
(m, 3 H, Ar-H), 2.40 (s, 3 H, CH3), 2.35-2.08 (m, 5 H, CH2 and CH3), 1.52-1.41 (m, 2
H, CH>), 1.40-1.28 (m, 2 H, CH>), 0.90 (t,J = 7.4 Hz, 3 H, CH3); *C NMR (100 MHz,
CDCl3): 6 =210.1, 173.4, 136.2, 136.0, 130.6, 127.9, 127.6, 125.9, 104.6, 98.9, 30.1,
28.1,22.2,20.3,19.9, 13.8.

(3) Preparation of (S)-2-butyl-4-(3-methylphenyl)-2,3-pentadienoic acid ((S)-2c)
(wj-1-019-2)

NBy———=
Me
Me
2 mol% [PdCly*(R)-DTBM-SEGphos] 1¢" 29
_ oH 10 mol% (PhO),POOH JBu __ M ’
"Bu—— Me = + "Bu——''Me + o C02H
20 equiv H,0, toluene Mé O, H
CO balloon, 20 °C, 9 h 2 "By
rac-1c ’ ’ (S)-2¢
43% NMR vyield
Me 39% yield (S)-1c Me Me
91% ee 56% NMR yield (E)-2¢": 1%

Following Typical Procedure II, the reaction of [PdClo¢(R)-DTBM-SEGphos] (13.7
mg, 0.01 mmol), (PhO),PO>H (12.5 mg, 0.05 mmol), rac-1¢ (109.0 mg, 0.5 mmol), and
H>O (180 pL, d = 1.0 g/mL, 180.0 mg, 10 mmol) in toluene (2.5 mL) afforded the
product (S)-2¢ (48.5 mg, 39%) (43% NMR yield of (S)-2¢, 2% of 1¢’, and 1% of (E)-
2¢’ were formed with 56% of (S)-1¢ remained based on '"H NMR analysis of the crude
product) [eluent: petroleum ether / ethyl ether / dichloromethane = 30/1/1 (480 mL),
then petroleum ether / ethyl acetate =10/1 (440 mL)]: 91% ee (HPLC conditions: AS-
H column, hexane/PrOH = 98/2, 1.0 mL/min, A = 214 nm, fr (major) = 7.3 min, tr
(minor) = 9.3 min); solid; "H NMR (400 MHz, CDCl3): 6 = 7.26-7.12 (m, 3 H, Ar-H),
7.06 (d,J=7.2 Hz, 1 H, Ar-H), 2.40-2.26 (m, 5 H, CH> and CH3), 2.18 (s, 3 H, CH3),
1.53-1.41 (m, 2 H, CH>), 1.40-1.29 (m, 2 H, CH>), 0.88 (t,J = 7.2 Hz, 3 H, CHz3); 13C
NMR (100 MHz, CDCl3): 6 =212.6, 172.8, 138.1, 134.9, 128.42, 128.38, 126.8, 123.2,
105.2, 101.6, 30.2, 28.3,22.2,21.4, 16.4, 13.8.
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(4) Preparation of (S)-2-butyl-4-(4-methylphenyl)-2,3-pentadienoic acid ((S)-2w)
(wj-1-022-2)

2 mol% [PdCl,*(R)-DTBM-SEGphos]

OH 10 mol% (PhO),POOH JBu _
Bu—=—= Me © (PhO), =\ + 'Bu——=—F('Me , "Bu—=
20 equiv Hy0, toluene Mé CO,H
(S)-1w

CO balloon, 20 °C, 8.5 h (S)-2w

37% NMR yield
Me 37% yield
91% ee

Following Typical Procedure II, the reaction of [PdCl,+(R)-DTBM-SEGphos] (13.5

rac-1w Aw" 10°
57% NMR yield e w': 10% Me

mg, 0.01 mmol), (PhO)PO,H (12.6 mg, 0.05 mmol), rac-1w (108.7 mg, 0.5 mmol),
and H>O (180 uL, d = 1.0 g/mL, 180.0 mg, 10 mmol) in toluene (2.5 mL) afforded the
product (S)-2w (45.7 mg, 37%) (37% NMR yield of (S)-2w and 10% of 1w’ were
formed with 57% of (S)-1w remained based on '"H NMR analysis of the crude product)
[eluent: petroleum ether / ethyl ether / dichloromethane = 30/1/1 (480 mL), then
petroleum ether / ethyl acetate = 10/1 (440 mL)]: 91% ee (HPLC conditions: AS-H
column, hexane/’PrOH = 98/2, 1.0 mL/min, A = 214 nm, tr (major) = 9.4 min, fr (minor)
= 10.7 min); solid; "TH NMR (400 MHz, CDCl3): § = 7.27 (d, J = 8.0 Hz, 2 H, Ar-H),
7.14 (d,J=17.6 Hz, 2 H, Ar-H), 2.37-2.25 (m, 5 H, CH; and CH3), 2.17 (s, 3 H, CH3),
1.50-1.40 (m, 2 H, CH>), 1.40-1.28 (m, 2 H, CH>), 0.87 (t,J = 7.2 Hz, 3 H, CHz3); 13C
NMR (100 MHz, CDCls): 6 = 212.4, 172.6, 137.4, 132.0, 129.3, 126.0, 105.1, 101.6,
30.2,28.4,22.2,21.1,16.3, 13.8.

(5) Preparation of (S)-2-butyl-4-(3-methoxypheny)-2,3-pentadienoic acid ((S)-2d)
(wj-1-030-2)

OMe "Bu——=

oH  2mol% [PdCL+(R)-DTBM-SEGphos] . Ny OMe

R 10 mol% (PhO),POOH JfBu __p 1d" 1%

Bu——= Me - .:'\ + "Bu——= 'Me 4+
20 equiv H,0, tgluene Mé COo,H N CO,H
CO balloon, 20 °C, 9 h

rac-1d afloon, : (S)-2d By
VoG 42% NMR yield S
€ i Me
38% yield MeO

91% ee (S)-1d o
56% NMR yield (E)-2d" 1%

Following Typical Procedure II, the reaction of [PdCl>¢(R)-DTBM-SEGphos] (13.7
mg, 0.01 mmol), (PhO),PO-H (12.6 mg, 0.05 mmol), rac-1d (118.0 mg, 0.5 mmol),
and H,O (180 pL, d = 1.0 g/mL, 180.0 mg, 10 mmol) in toluene (2.5 mL) afforded the
product (S)-2d (50.6 mg, 38%) (42% NMR yield of (S)-2d , 1% of 1d’, and 1% of (E)-
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2d’ were formed with 56% of (S)-1d remained based on '"H NMR analysis of the crude
product) [eluent: petroleum ether / ethyl ether / dichloromethane = 30/1/1 (480 mL),
then petroleum ether / ethyl acetate = 10/1 (660 mL)]: 91% ee (HPLC conditions: AS-
H column, hexane//PrOH = 98/2, 1.0 mL/min, A = 214 nm, tr (major) = 12.0 min, tr
(minor) = 16.2 min); solid; '"H NMR (400 MHz, CDCl3): § = 7.26 (t, J= 8.0 Hz, 1 H,
Ar-H), 6.98 (d, /= 8.0 Hz, 1 H, Ar-H), 6.92 (s, 1 H, Ar-H), 6.80 (dd, J1 = 8.0 Hz, /> =
2.0 Hz, 1 H, Ar-H), 3.80 (s, 3 H, OCH3), 2.32 (t, /= 7.6 Hz, 2 H, CH), 2.18 (s, 3 H,
CH3), 1.51-1.40 (m, 2 H, CH>), 1.40-1.29 (m, 2 H, CH3), 0.88 (t, /= 7.2 Hz, 3 H, CH3);
IBC NMR (100 MHz, CDCl3): §=212.6,172.5,159.8, 136.6, 129.5,118.6,112.9, 112.0,
105.2, 101.8, 55.2, 30.2, 28.3, 22.3, 16.4, 13.8.

(6) Preparation of (S)-2-butyl-4-(4-chlorophenyl)-2,3-pentadienoic acid ((S)-2e)
(wj-1-025-2)

cl —

2 mol% [PdCl,+(R)-DTBM-SEGphos]
__ pH 10 mol% (PhO),POOH
"Bu——= Me — + "Bu Me + 1e" 1% cl

20 equiv H,0, toluene Mé CO

CO balloon, 20 °C,15 h 2 COH
rac-1e ’ ’ (S)-2e (S)-1e

40% NMR yield  54% NMR yield
" 2%

Cl 40% yield
91% ee

Following Typical Procedure II, the reaction of [PdClz-(R)-DTBM-SEGphos] (13.5
mg, 0.01 mmol), (PhO),PO:H (12.6 mg, 0.05 mmol), rac-1e (117.4 mg, 0.5 mmol), and
H>O (180 pL, d = 1.0 g/mL, 180.0 mg, 10 mmol) in toluene (2.5 mL) afforded the
product (S)-2e (53.1 mg, 40%) (40% NMR yield of (S)-2e, 1% of 1e’, and 2% of (E)-
2¢’ were formed with 54% of (S)-1e remained based on '"H NMR analysis of the crude
product) [eluent: petroleum ether / ethyl ether / dichloromethane = 30/1/1 (480mL),
then petroleum ether / ethyl acetate = 10/1 (550 mL)]: 91% ee (HPLC conditions: AS-
H column, hexane/PrOH = 98/2, 1.0 mL/min, A = 214 nm, fg (major) = 9.3 min, tr
(minor) = 12.4 min); solid; "H NMR (400 MHz, CDCl3): = 7.30 (s, 4 H, Ar-H), 2.32
(t,J=7.4Hz, 2 H, CHy), 2.17 (s, 3 H, CH3), 1.50-1.40 (m, 2 H, CH>), 1.39-1.28 (m, 2
H, CH>), 0.88 (t,/=7.2 Hz, 3 H, CH3); *C NMR (100 MHz, CDCl3): 6 =212.4,172.2,
133.6, 133.4,128.7, 127.3, 104.4, 102.1, 30.2, 28.3,22.2, 16.3, 13.8.
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(7) Preparation of (S)-2-butyl-4-(4-bromophenyl)-2,3-pentadienoic acid ((S)-2f)
(wj-1-031-2)

Br,

2 mol% [PdCl,+(R)-DTBM-SEGphos]
OH 2 n CO,H
o 10 mol% (PhO),POOH __ sBu __ P X2
Bu—— Me O—\ + "Bu——= Me 4+ h
20 equiv H,0, toluene Md CO,H Bu
-1f CO balloon, 20 °C,12 h
rac L (Sr2f (S)-1f (E)-2f" 2%
47% NMR yield 499, NMR yield

Br 46% yield Br  Br
93% ee

Following Typical Procedure II, the reaction of [PdCl*(R)-DTBM-SEGphos] (13.6

mg, 0.01 mmol), (PhO),PO2H (12.5 mg, 0.05 mmol), rac-1f (140.1 mg, 0.5 mmol), and
H>O (180 pL, d = 1.0 g/mL, 180.0 mg, 10 mmol) in toluene (2.5 mL) afforded the
product (S)-2f (70.9 mg, 46%) (47% NMR yield of (S)-2f and 2% of (E)-2f* were
formed with 49% of (S)-1f remained based on 'H NMR analysis of the crude product)
[eluent: petroleum ether / ethyl ether / dichloromethane = 30/1/1 (480 mL), petroleum
ether / ethyl acetate = 10/1 (440 mL)]: 93% ee (HPLC conditions: AS-H column,
hexane/'PrOH = 98/2, 1.0 mL/min, A = 214 nm, g (major) = 10.5 min, fr (minor) = 15.0
min); solid; "TH NMR (400 MHz, CDCl3): 6 = 7.46 (d, J = 8.4 Hz, 2 H, Ar-H), 7.24 (d,
J=8.4Hz, 2 H, Ar-H), 2.32 (t,J=7.4 Hz, 2 H, CH), 2.17 (s, 3 H, CH3), 1.50-1.40 (m,
2 H, CH»), 1.39-1.28 (m, 2 H, CH>), 0.88 (t, J = 7.2 Hz, 3 H, CH3); *C NMR (100
MHz, CDCls): 6 =212.3, 171.9, 134.1, 131.7, 127.6, 121.6, 104.5, 102.1, 30.2, 28.3,
22.2,16.3, 13.8.

(8) Preparation of (S)-2-butyl-4-(4-(methoxycarbonyl)phenyl)-2,3-pentadienoic
acid ((S)-2g) (wj-1-032-2)

MeO,C
oH 2 mol% [PdCIg-(R)-DTBM-SEGphos] By OH
o 10 mol% (PhO),POOH _3 P
ngu—=— Me =\ u——
20 equiv H,0, toluene Me CO,H
CO balloon, 20 °C, 22 h (S)-29 (S)-1g
rac-1g 52% NMR yield 489, NMR yield
CO,Me 52% yield COzMe
96% ee

Following Typical Procedure II, the reaction of [PdCl>¢(R)-DTBM-SEGphos] (13.5
mg, 0.01 mmol), (PhO),PO-H (12.5 mg, 0.05 mmol), rac-1g (130.0 mg, 0.5 mmol),
and H,O (180 pL, d = 1.0 g/mL, 180.0 mg, 10 mmol) in toluene (2.5 mL) afforded the

product (5)-29 (74.6 mg, 52%) (52% NMR yield of (S)-2g was formed with 48% of
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(S)-1g remained based on 'H NMR analysis of the crude product) [eluent: petroleum
ether / ethyl ether / dichloromethane = 30/1/1 (480 mL), then petroleum ether / ethyl
acetate = 20/1 (840 mL), 10/1(550 mL)]: 96% ee (HPLC conditions: AS-H column,
hexane/'PrOH = 95/5, 1.0 mL/min, A = 214 nm, g (major) = 13.9 min, fr (minor) = 17.4
min); solid; '"H NMR (400 MHz, CDCls): = 8.00 (d, J = 8.4 Hz, 2 H, Ar-H), 7.44 (d,
J=28.0 Hz, 2 H, Ar-H), 3.92 (s, 3 H, OCHa), 2.34 (t, /= 7.4 Hz, 2 H, CH»), 2.21 (s, 3
H, CH3), 1.52-1.41 (m, 2 H, CHy), 1.40-1.28 (m, 2 H, CH>), 0.88 (t, /= 7.2 Hz, 3 H,
CH3); BC NMR (100 MHz, CDCls): §=213.1,172.3, 166.8, 139.9, 129.8, 129.0, 125.9,
104.8, 102.3, 52.1, 30.1, 28.2,22.2, 16.2, 13.8.

(9) Preparation of (S)-2-butyl-4-(2-naphthyl)-2,3-pentadienoic acid ((S)-2h) (wj-1-

047-2)
¢

OH 2 mol% [PdCl,*(R)-DTBM-SEGphos] O

n
ngy—= Me 10 mol% (PhO),POOH ﬁ Bu R ‘(‘)‘“l-/lle .
20 equiv H,0, toluene Me CO,H
rac-1h Q CO balloon, 20 °C, 7 h (S)2h O
Q 41% NMR vyield (S)-1h Q
30% yield 58% NMR yield

90% ee

Following Typical Procedure II, the reaction of [PdCl.¢(R)-DTBM-SEGphos] (13.5
mg, 0.01 mmol), (PhO),PO,H (12.5 mg, 0.05 mmol), rac-1h (127.0 mg, 0.5 mmol),
and H>O (180 uL, d = 1.0 g/mL, 180.0 mg, 10 mmol) in toluene (2.5 mL) afforded the
product (S)-2h (42.5 mg, 30%) (41% NMR yield of (S)-2h and 2% of 1h”* were formed
with 58% of (S)-1h remained based on '"H NMR analysis of the crude product) [eluent:
petroleum ether / ethyl ether / dichloromethane = 30/1/1 (480 mL), petroleum ether /
ethyl acetate = 10/1 (660 mL)]: 90% ee (HPLC conditions: AS-H column,
hexane/'PrOH = 95/5, 1.0 mL/min, A = 214 nm, #z (major) = 6.0 min, g (minor) = 7.3
min); solid; 'H NMR (400 MHz, CDCl3): 8 = 7.86-7.64 (m, 4 H, Ar-H), 7.55-7.34 (m,
3 H,Ar-H), 2.37(t,J=7.4Hz,2 H, CH»), 2.30 (s, 3 H, CH3), 1.56-1.44 (m, 2 H, CH>),
1.43-1.31 (m, 2 H, CH>), 0.88 (t,J= 7.2 Hz, 3 H, CH3); ¥C NMR (100 MHz, CDCl3):
0=213.2,172.7,133.5,132.8, 132.4,128.09, 128.06, 127.6, 126.3, 126.1, 124.8, 124.2,
105.5, 102.1, 30.2, 28.4, 22.3, 16.3, 13.8.
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(10) Preparation of (S)-2-butyl-4-(thiophen-3-yl)-2,3-pentadienoic acid ((S)-2x)
(wj-1-036-2)

S

2 mol% [PdCly(R)-DTBM-SEGphos] \\ /
__ 10 mol% (PhO),POOH JBu OH — g
"Bu—= Me — + "By——=—=-<"Me =—"Bu
20 equiv H,0, toluene Mé \CO H _
\ 0, 2 —\ + v 500
rac1x &S CO balloon, 20 °C, 5.5 h (5)2x (e 9%

37% NMR vyield . (S)-1x .
32% yield 32% NMR yield

92% ee

Following Typical Procedure II, the reaction of [PdCl,¢(R)-DTBM-SEGphos] (13.7
mg, 0.01 mmol), (PhO),PO2H (12.4 mg, 0.05 mmol), rac-1x (104.5 mg, 0.5 mmol),
and H,O (180 pL, d = 1.0 g/mL, 180.0 mg, 10 mmol) in toluene (2.5 mL) afforded the
product (S)-2X (37.6 mg, 32%) (37% NMR yield of (S)-2x and 29% of 1x’ were formed
with 32% of (S)-1x remained based on '"H NMR analysis of the crude product) [eluent:
petroleum ether / ethyl ether / dichloromethane = 30/1/1 (480 mL), then petroleum ether
/ ethyl acetate = 10/1 (440 mL)]: 92% ee (HPLC conditions: AS-H column,
hexane/'PrOH = 98/2, 1.0 mL/min, A = 214 nm, fr (major) = 11.7 min, fr (minor) = 16.3
min); solid; '"H NMR (400 MHz, CDCl3): § = 7.31-7.22 (m, 1 H, one proton of thienyl),
7.18-7.12 (m, 1 H, one proton of thienyl), 7.04 (d, /=4.8 Hz, 1 H, one proton of thienyl),
2.31(t,J=7.6 Hz, 2 H, CH>), 2.17 (s, 3 H, CH3), 1.53-1.41 (m, 2 H, CH>), 1.40-1.30
(m, 2 H, CH>), 0.88 (t,/=7.2 Hz, 3 H, CH3); ¥*C NMR (100 MHz, CDCl3):  =212.8,
172.3, 136.6, 126.3, 125.9, 120.6, 101.4, 101.3, 30.3, 28.4, 22.2, 16.7, 13.8.

(11) Preparation of (S)-2-butyl-4-cyclohexyl-2,3-pentadienoic acid ((S)-2i) (wj-1-
050-2)

2 mol% [PdCl,*(R)-DTBM-SEGphos]

OH Cy {Bu OH
10 mol% (PhO),POOH S
"Bu——= LMe - b )2 >::\ + ”Bu%{-'Me
Cy 20 equiv H,0, toluene Me CO,H Cy
CO balloon, 20 °C, 5.5 h . .
rac-1i (S)-2i (S)-1i
38% yield 52% yield

97% ee
Following Typical Procedure II, the reaction of [PdCl¢(R)-DTBM-SEGphos]
(13.7 mg, 0.01 mmol), (PhO)>PO-H (12.4 mg, 0.05 mmol), rac-1i (104.5 mg, 0.5 mmol),
and H,O (180 pL, d = 1.0 g/mL, 180.0 mg, 10 mmol) in toluene (2.5 mL) afforded the
product (S)-2i (45.6 mg, 38%) [eluent: petroleum ether / diethyl ether / dichloromethane
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= 30/1/1 (480 mL), then petroleum ether / ethyl acetate = 10/1 (330 mL)]: 97% ee
(HPLC conditions: AS-H column, hexane/'PrOH = 98/2, 1.0 mL/min, A = 214 nm, r
(major) = 5.4 min, tr (minor) = 7.2 min); oil; '"H NMR (400 MHz, CDCl3): § = 2.27-
2.10 (m, 2 H, CH), 1.92-1.81 (m, 2 H, CH>), 1.81-1.70 (m, 5 H, CHz and CH3), 1.70-
1.61 (m, 1 H, CH), 1.47-1.03 (m, 10 H, 5 x CH2), 0.90 (t, J = 7.0 Hz, 3 H, CHz3); 13C
NMR (100 MHz, CDCI3): 6 = 208.6, 174.0, 109.3, 99.9, 41.8, 31.8, 31.6, 30.4, 28.1,
26.32,26.26,26.2,22.3,16.4, 13.9.

(12) Preparation of (S)-2-butyl-4,5,5-trimethyl-2,3-hexadienoic acid ((S)-2j) (wj-1-
055-2)

OH 2 mol% [PdCl,+(R)-DTBM-SEGphos] ‘Bu ;”Bu OH
ngy—=— { Me 10 mol% (PhO),POOH /E:\ + ”Bu%{-'Me
- t
‘Bu 20 equiv H,0, toluene Me COH (511 Bu
. CO balloon, 20 °C, 11 h (S)-2j -1
rac-1j afloon 51% NMR vyield 48% NMR yield
46% vyield
98% ee

Following Typical Procedure II, the reaction of [PdCl¢(R)-DTBM-SEGphos]
(13.6 mg, 0.01 mmol), (PhO),PO>H (12.5 mg, 0.05 mmol), rac-1j (92.4 mg, 0.5 mmol),
and H>O (180 uL, d = 1.0 g/mL, 180.0 mg, 10 mmol) in toluene (2.5 mL) afforded the
product (5)-2j (48.6 mg, 46%) (51% NMR yield of (5)-2j with 48% of (S)-1j remained
based on 1H NMR analysis of the crude product) [eluent: petroleum ether / ethyl ether
/ dichloromethane = 30/1/1 (320 mL), then petroleum ether / ethyl acetate = 10/1 (330
mL)]: 98% ee (HPLC conditions: AD-H column, hexane/'PrOH = 98/2, 1.0 mL/min, A
= 214 nm, tr (minor) = 7.0 min, tr (major) = 7.5 min); solid; '"H NMR (400 MHz,
CDCl3): 6 =2.25-2.10 (m, 2 H, CH»), 1.77 (s, 3 H, CH3), 1.48-1.29 (m, 4 H, 2 x CH>),
1.10 (s, 9 H, 3 x CH3), 0.90 (t, J = 7.0 Hz, 3 H, CH3); 1¥*C NMR (100 MHz, CDCl3): §
=208.1,174.2, 112.9, 99.5, 34.2, 30.4, 28.8, 28.0, 22.3, 14.0, 13.9.

(13) Preparation of (S)-2-pentyl-4-phenyl-2,3-pentadienoic acid ((S)-2k) (wj-1-
046-2)

—"CsH
oy 2™mol% [PACI(R-DTBM-SEGphos] py 2CeH, OH Phs s
o O 10 mol% (PhO),POOH s 1oy —=—"Me + 1 2%
st EPh 20 equiv H,0, toluene Me CO,H Ph COLH
rac-1k CO balloon, 20 °C, 12 h (S)-2k (S)y-1k =
36% NMR yield  64% NMR yield Ph  "CsHyy
o
33% yield (E)}-2K 1%

91% ee
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Following Typical Procedure II, the reaction of [PdCly*(R)-DTBM-SEGphos]
(13.6 mg, 0.01 mmol), (PhO)PO-H (12.5 mg, 0.05 mmol), rac-1k (107.4 mg, 0.5
mmol), and H>O (180 pL, d = 1.0 g/mL, 180.0 mg, 10 mmol) in toluene (2.5 mL)
afforded the product (5)-2k (40.6 mg, 33%) (36% NMR yield of (S)-2k, 2% of 1k’, and
1% of (E)-2k’ were formed with 64% of (S)-1k remained based on 'H NMR analysis
of the crude product) [eluent: petroleum ether / ethyl ether / dichloromethane = 30/1/1
(480 mL), then petroleum ether / ethyl acetate = 10/1 (440 mL)]: 91% ee (HPLC
conditions: AS-H column, hexane//PrOH = 98/2, 1.0 mL/min, A = 214 nm, fr (major) =
7.8 min, fr (minor) = 12.4 min); solid; "TH NMR (400 MHz, CDCl3): § = 7.43-7.30 (m,
4 H, Ar-H), 7.29-7.23 (m, 1 H, Ar-H), 2.32 (t,J=7.6 Hz, 2 H, CH>»), 2.20 (s, 3 H, CH3),
1.54-1.42 (m, 2 H, CH>), 1.35-1.22 (m, 4 H, 2 x CH>), 0.84 (t, /= 6.8 Hz, 3 H, CH3);
IB3CNMR (100 MHz, CDCl3): 6=212.6,172.7,135.1, 128.5, 127.6, 126.1, 105.2, 101.8,
31.3,28.6,27.7,22.4,16.3, 14.0.

(14) Preparation of (S)-2-hexyl-4-phenyl-2,3-pentadienoic acid ((S)-2I) (wj-1-094-
2)

2 mol% [PdCl,+(R)-DTBM-SEGphos]  py, e oH
OH 10 mol% (PhO),POOH ShG >_:n
n —_Qf =+ CgH;;——"Me + =—"CeH13
CoHis™= Pre 20 equiv H,0, toluene Me>: " %on O° bh PH
rac-1l CO ballaon, 20°C, 8 h (S)-2l (S)-11 1r:1%
34% NMR yield 66% NMR yield
33% yield

90% ee

Following Typical Procedure II, the reaction of [PdCl¢(R)-DTBM-SEGphos]
(13.7mg, 0.01 mmol), (PhO),PO>H (12.6 mg, 0.05 mmol), rac-11(115.0 mg, 0.5 mmol),
and H>O (180 uL, d = 1.0 g/mL, 180.0 mg, 10 mmol) in toluene (2.5 mL) afforded the
product (S)-21 (42.0 mg, 33%) (34% NMR yield of (S5)-21 and 1% of 11’ were formed
with 66% of (S)-11 remained based on "H NMR analysis of the crude product) [eluent:
petroleum ether / ethyl ether / dichloromethane = 30/1/1 (448 mL), then petroleum ether
/ ethyl acetate = 10/1 (660 mL)]: 90% ee (HPLC conditions: AS-H column,
hexane/'PrOH = 98/2, 1.0 mL/min, A = 214 nm, #g (major) = 7.5 min, fr (minor) = 13.4
min); solid; '"H NMR (400 MHz, CDCls): § = 7.44-7.29 (m, 4 H, Ar-H), 7.28-7.22 (m,
1 H, Ar-H), 2.32 (t,J= 7.4 Hz, 2 H, CH>), 2.19 (s, 3 H, CH3), 1.55-1.41 (m, 2 H, CH>),
1.37-1.18 (m, 6 H, 3 x CH»), 0.84 (t, J = 6.6 Hz, 3 H, CH3); 3C NMR (100 MHz,
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CDChL): 6 = 212.5, 172.5, 135.0, 128.5, 127.6, 126.1, 105.2, 101.8, 31.6, 28.8, 28.6,
28.0,22.6, 16.3, 14.0.

(15) Preparation of (S)-2-heptyl-4-(2-methylphenyl)-2,3-pentadienoic acid ((S)-2m)
(wj-1-070-2)

2 mol% [PdCl,+(R)-DTBM-SEGphos]

CO,H
JIC/H
OH 7M15
T Me 10 mol% (PhO),POOH 4\ + "CsHys Me + Me "C7H15
Me
(S)-1m

20 equiv H,0, toluene COZH
CO balloon, 20 °C, 13 h

Me
4o°/ NMR yield E)-2m"1%
rac-1m 40% yield 62% NMR yield
96% ee

Following Typical Procedure II, the reaction of [PdCLe(R)-DTBM-SEGphos]
(13.5 mg, 0.01 mmol), (PhO),PO.H (12.4 mg, 0.05 mmol), rac-1m (129.6 mg, 0.5
mmol), and HO (180 pL, d = 1.0 g¢/mL, 180.0 mg, 10 mmol) in toluene (2.5 mL)
afforded the product (S)-2m (56.9 mg, 40%) (40% NMR yield of (S)-2m and 2% of
(E)-2m’ were formed with 62% of (S)-1m remained based on '"H NMR analysis of the
crude product) [eluent: petroleum ether / ethyl ether / dichloromethane = 30/1/1 (~420
mL), then petroleum ether / ethyl acetate = 8/1 (360 mL)]: 96% ee (HPLC conditions:
AS-H column, hexane/'PrOH = 98/2, 1.0 mL/min, A = 214 nm, fr (major) = 6.2 min, r
(minor) = 10.3 min); oil; '"H NMR (400 MHz, CDCl3): = 7.29-7.22 (m, 1 H, Ar-H),
7.21-7.10 (m, 3 H, Ar-H), 2.40 (s, 3 H, CH3), 2.34-2.15 (m, 2 H, CH>), 2.13 (s, 3 H,
CH3), 1.54-1.40 (m, 2 H, CHy), 1.35-1.15 (m, 8 H, 4 x CH»), 0.87 (t, /= 6.8 Hz, 3 H,
CH3); BC NMR (100 MHz, CDCls): §=210.2, 173.5, 136.3, 136.0, 130.6, 127.9, 127.6,
126.0, 104.6, 98.9, 31.8, 29.11, 29.06, 28.4, 28.0, 22.6, 20.3, 19.9, 14.1.

(16) Preparation of (S)-2-octyl-4-(4-chlorophenyl)-2,3-pentadienoic acid ((S)-2n)
(wj-1-074-2)

cl —"CgH47
AN 0y
o4 2 Mol% [PACL+(R)-DTBM-SEGphos] . n" 1%
N _ 10 mol% (PhO),POOH JCgHy7 OH
CgHi7—— Me - o = + "CgHyy—=—+Me + Cl
20 equiv H,0, toluene Mé Co,H N CO,H
CO balloon, 20 °C, 12.5 h
rac-1n (S)-2n (S)-1n nC.H
47% NMR yield 50% NMR vyield 8T
cl 42% yield cl (E)2n': 2%
91% ee

Cl

Following Typical Procedure II, the reaction of [PdCly*(R)-DTBM-SEGphos]
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(13.6 mg, 0.01 mmol), (PhO),PO.H (12.4 mg, 0.05 mmol), rac-1n (146.1 mg, 0.5
mmol), and HO (180 pL, d = 1.0 g¢/mL, 180.0 mg, 10 mmol) in toluene (2.5 mL)
afforded the product (S)-2n (68.0 mg, 42%) (47% NMR yield of (S)-2n, 1% of 1n’, and
2% of (E)-2n’ were formed with 50% of (S)-1n remained based on '"H NMR analysis
of the crude product) [eluent: petroleum ether / ethyl ether / dichloromethane = 30/1/1
(480 mL), then petroleum ether / ethyl acetate = 8/1 (630 mL)]: 91% ee (HPLC
conditions: AS-H column, hexane//PrOH = 98/2, 1.0 mL/min, A = 214 nm, fr (major) =
6.4 min, fr (minor) = 9.8 min); solid; "H NMR (400 MHz, CDCl3): & = 7.30 (s, 4 H,
Ar-H), 2.31 (t,J=7.4 Hz, 2 H, CHy), 2.16 (s, 3 H, CH3), 1.53-1.40 (m, 2 H, CH>»), 1.34-
1.17 (m, 10 H, 5 x CH»), 0.86 (t, /= 7.0 Hz, 3 H, CH3); 3C NMR (100 MHz, CDCls):
0=212.5,172.5,133.6, 133.4, 128.7, 127.3, 104.4, 102.1, 31.8, 29.3, 29.2, 29.1, 28.5,
28.0,22.6, 16.3, 14.0.

(17) Preparation of (S)-2-(3-methybutyl)-4-phenyl-2,3-pentadienoic acid ((S)-20)

(Wj-1-066-2)
ipr >—:—\>
ior oy 2 mol% [PdCl,+(R)-DTBM-SEGphos] ph :J OH Ph Pr
_ Ve 10 mol% (Ph0),POOH Fﬁ ¥ J—:—<"Me + 1o 2%
Ph 20 equiv H,0, toluene Me CO,H ipr Ph COH
rac-10 CO balloon, 20 °C, 18.5 h (S)-20 (S)-10 Y\Li
46% NMR yield 53% NMR yield Ph Pr

39% vyield
91% ee

(E)-20": 1%

Following Typical Procedure II, the reaction of [PdCl¢(R)-DTBM-SEGphos]
(13.7 mg, 0.01 mmol), (PhO);POH (12.6 mg, 0.05 mmol), rac-10 (107.9 mg, 0.5
mmol), and HO (180 pL, d = 1.0 g¢/mL, 180.0 mg, 10 mmol) in toluene (2.5 mL)
afforded the product (S)-20 (47.3 mg, 39%) (46% NMR yield of (5)-20, 2% of 10°, and
1% of (E)-20’ were formed with 53% of (S)-1o remained based on 'H NMR analysis
of the crude product) [eluent: petroleum ether / ethyl ether / dichloromethane = 30/1/1
(384 mL), then petroleum ether / ethyl acetate = 10/1 (660 mL)]: 91% ee (HPLC
conditions: AS-H column, hexane/'PrOH = 98/2, 1.0 mL/min, A = 214 nm, fr (major) =
7.8 min, fr (minor) = 11.0 min); solid; '"H NMR (400 MHz, CDCl3): § = 7.42-7.29 (m,
4 H, Ar-H), 7.29-7.21 (m, 1 H, Ar-H), 2.33 (t,J=7.8 Hz, 2 H, CH3), 2.19 (s, 3 H, CH3),

1.65-1.52 (m, 1 H, CH), 1.40-1.31 (m, 2 H, CH), 0.87 (t, /= 6.0 Hz, 6 H, 2 x CH3);
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I3C NMR (100 MHz, CDCl3): §=212.5,172.8, 135.0, 128.5, 127.6, 126.1, 105.2, 102.0,
37.1,27.6, 26.6, 22.44, 22.40, 16.3.

(18) Preparation of (S)-2-(4-chlorobutyl)-4-phenyl-2,3-pentadienoic acid ((S)-2p)

(Wj-1-064-2)
2 mol% [PdCl,+(R)-DTBM-SEGphos] Ph :> on PH

s cl
< N O’\"/ile 10 mol% (PhO),POOH Fﬁ + <—/_:_<“Me L 1pu1%
20 equiv H,0, toluene Me CO,H Ph CO.H
cl Ph “ ,
rac-1p CO balloon, 20 °C, 8.5 h (S)-2p (S)1p Y\E/\/CI
45% NMR yield 539, NMR yield Ph

46% yield )
-2p': 29
91% ee (E)-2p 2%

Following Typical Procedure II, the reaction of [PdCl¢(R)-DTBM-SEGphos]
(13.6 mg, 0.01 mmol), (PhO),PO:H (12.4 mg, 0.05 mmol), rac-1p (117.7 mg, 0.5
mmol), and HO (180 puL, d = 1.0 g¢/mL, 180.0 mg, 10 mmol) in toluene (2.5 mL)
afforded the product (5)-2p (60.2 mg, 46%) (45% NMR yield of (S)-2p, 1% of 1p’, and
2% of (E)-2p’ were formed with 53% of (S)-1p remained based on '"H NMR analysis
of the crude product) [eluent: petroleum ether / ethyl ether / dichloromethane = 30/1/1
(960 mL), then petroleum ether / ethyl acetate = 8/1 (900 mL)]: 91% ee (HPLC
conditions: AS-H column, hexane/'PrOH = 95/5, 1.0 mL/min, A = 214 nm, fr (major) =
8.0 min, zr (minor) = 10.7 min); solid; '"H NMR (400 MHz, CDCls): § = 7.49-7.30 (m,
4 H, Ar-H), 7.30-7.22 (m, 1 H, Ar-H), 3.50 (t, /=6.6 Hz, 2 H, CH>), 2.36 (t, /= 7.4 Hz,
2 H, CH»), 2.20 (s, 3 H, CH3), 1.88-1.75 (m, 2 H, CH3), 1.70-1.58 (m, 2 H, CH»); 3C
NMR (100 MHz, CDCls): 6 = 212.5, 172.5, 134.7, 128.6, 127.8, 126.1, 105.7, 101.1,
44.6,32.0,27.8,25.3,16.3.

(19) Preparation of (S)-2-phenethyl-4-phenyl-2,3-pentadienoic acid ((S)-2q) (wj-1-

056-2)
Ph »——:———\»
oh on 2 mol%1([JPdCllg/-(Rl’:)’;]%TB;\/IO-(S)IlE_'Gphos] Ph ;J OH PH Ph
—\ _ : Ve m.o b ( )2 >:3 + —=——"'Me + 1q"2%
20 equiv H,0, toluene Me CO5H ph

Ph Ph - CO2H
rac-1q CO balloon, 20 °C, 15.5 h (S)-2q (S)-1q Y\Q
35% NMR vyield 63% NMR yield Ph Ph
34% yield g0
92% ee (E)-2q72%

Following Typical Procedure II, the reaction of [PdCly*(R)-DTBM-SEGphos]

(13.7 mg, 0.01 mmol), (PhO)PO.H (12.5 mg, 0.05 mmol), rac-1q (125.1 mg, 0.5
S30



mmol), and HO (180 pL, d = 1.0 g¢/mL, 180.0 mg, 10 mmol) in toluene (2.5 mL)
afforded the product (5)-2q (47.5 mg, 34%) (35% NMR yield of (S)-2q, 2% of 1q’, and
2% of (E)-2p’ were formed with 63% of (S)-1q remained based on 'H NMR analysis
of the crude product) [eluent: petroleum ether / ethyl ether / dichloromethane = 22/1/1
(480 mL), then petroleum ether / ethyl acetate = 8/1 (450 mL)]: 92% ee (HPLC
conditions: AS-H column, hexane//PrOH = 98/2, 1.0 mL/min, A = 214 nm, fr (major) =
14.3 min, tr (minor) = 24.7 min); solid; '"H NMR (400 MHz, CDCl3): 8 = 7.35-7.19 (m,
7 H, Ar-H), 7.19-7.11 (m, 3 H, Ar-H), 2.83 (t, /= 7.4 Hz, 2 H, CH3), 2.75-2.60 (m, 2 H,
CH>), 2.02 (s, 3 H, CH3); 3C NMR (100 MHz, CDCl3): 6 =212.9, 172.5, 141.1, 134.7,
128.5, 128.3, 127.6, 126.1, 125.9, 105.6, 100.7, 34.1, 30.3, 16.1.

(20) Preparation of (S)-2-(3-cyanopropyl)-4-phenyl-2,3-pentadienoic acid ((:S)-2r)

(wj-1-073-2)
CN HCN
OH 2 mol% [PdCl+(R)-DTBM-SEGphos] o \J OH PH
NG — Me 10 mol% (PhO),POOH >::\ . NCﬁ(“Me . 1r: 1%
Ph 20 equiv H,0, toluene M CO,H Ph CO,H
rac-1r CO balloon, 20 °C, 24 h (S)-2r (S)-1r Y\E/\
36% NMR yield 59% NMR yield Ph CN

‘ot ce e

To a Schlenk flask (25 mL) were added [PdCl,+(R)-DTBM-SEGphos] (13.6 mg,
0.01 mmol) and (PhO);POH (12.5 mg, 0.05 mmol). After addition, the flask was
degassed and refilled with Ar for three times to ensure the complete exclusion of air.
Then rac-1r (106.4 mg, 0.5 mmol)/toluene (1.5 mL) and H>O (180 pL, d = 1.0 g/mL,
180.0 mg, 10 mmol)/toluene (1.0 mL) were added sequentially. After that, the Ar gas
line was closed. The resulting mixture was then frozen with a liquid nitrogen bath,
degassed to remove the argon inside completely, and refilled with CO by a balloon of
CO (about 1 L) for three times. Then the liquid nitrogen bath was removed and the
resulting mixture was allowed to stand until completely thawed, vigorously stirred at
20 °C with a balloon of CO for 24 h, warmed up to room temperature. And the crude
product treated with H>O> (20 pL, d =1.13 g/mL, 30 wt. % in H20) for 30 min before

stopping the reaction, diluted with 5 mL of ethyl acetate, filtered through a short column

silica gel (3 cm) eluted with ethyl acetate (20 mL), and concentrated. The crude product
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was analyzed by 'H NMR with CH2Br» (35 pL, 2.477 g/mL, 0.5 mmol) as the internal
standard: 36% NMR yield of (S)-2r, 1% of 1r’, and 5% of (£)-2r’ were formed with
59% of (S)-1r remained. The residue was purified by chromatography on silica gel to
afford the product (S)-2r (35.8 mg, 29%, purity: 97%) [eluent: petroleum ether / ethyl
acetate = 6/1 (490 mL), 5/1 (1080 mL)]: 98% ee (HPLC conditions: AS-H column,
hexane/PrOH = 90/10, 1.0 mL/min, A = 214 nm, #r (major) = 13.9 min, g (minor) =
16.7 min); solid; '"H NMR (400 MHz, CDCls): 8 = 7.41-7.23 (m[, 5 H, Ar-H), 2.48 (t,
J=17.4Hz 2 H, CHy),2.35(t,J=7.2 Hz, 2 H, CH>), 2.22 (s, 3 H, CH3), 1.86 (quint, J
= 7.3 Hz, 2 H, CH>); 3C NMR (100 MHz, CDCl3): § = 212.4, 171.9, 134.3, 128.7,
128.0, 126.1, 119.2, 106.4, 99.7, 27.7, 24.0, 16.5, 16.4.

(21) Preparation of (S)-2-allyl-4-phenyl-2,3-pentadienoic acid ((S)-2s) (wj-1-136)

OH 2 mol% [PdCl,+(R)-DTBM-SEGphos] Ph // OH
- 10 mol% (PhO),POOH _ s — {Me
— Me - > F-—\ +
— Ph 20 equiv H,0, toluene Mé CO,H Ph
rac-1s CO balloon, 20 °C, 7 h (S)-2s (S)1s
32% NMR yield 69% NMR yield
28% yield
90% ee

Following Typical Procedure II, the reaction of [PdCly*(R)-DTBM-SEGphos]
(13.7 mg, 0.01 mmol), (PhO),PO-H (12.4 mg, 0.05 mmol), rac-1s (93.2 mg, 0.5 mmol),
and H,O (180 puL, d = 1.0 g/mL, 180.0 mg, 10 mmol) in toluene (2.5 mL) afforded the
product (S)-2s (29.9 mg, 28%) (32% NMR yield of (5)-2s was formed with 69% of (S5)-
1s remained based on 'H NMR analysis of the crude product) [eluent: petroleum ether
/ ethyl acetate = 30/1 (940 mL), 10/1 (440 mL)]: 90% ee (HPLC conditions: AS-H
column, hexane/PrOH = 98/2, 1.0 mL/min, A = 214 nm, g (major) = 11.1 min, zr (minor)
= 14.3 min); solid; '"H NMR (400 MHz, CDCI3): § = 7.47-7.30 (m, 4 H, Ar-H), 7.30-
7.22 (m, 1 H, Ar-H), 5.93-5.80 (m, 1 H, =CH), 5.13 (d, J=17.2 Hz, 1 H, one proton of
=CH>), 5.03 (d, J=10.0 Hz, 1 H, one proton of =CH>), 3.09 (d, /= 6.4 Hz, 2 H, CH>»),
2.19 (s, 3 H, CH3); 3C NMR (100 MHz, CDCl3): §=213.0, 172.2, 134.8, 134.7, 128.6,
127.7, 126.1, 116.5, 105.8, 100.2, 33.1, 16.2.

(22) Preparation of (S)-4-(4-bromophenyl)-2-isopropyl-2,3-pentadienoic acid ((S)-
2u) (wj-1-115-2)
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Br,

OH  4mol% [PACl*(R)-DTBM-SEGphos] OH

ipr—— Me 10 mol% (PhO),POOH Jer . ipp——{1Me .
20 equiv H,0, toluene .=i
rac-1u CO balloon, 20 °C, 43 h Me CO,H
(S)-2u (S)-1u

Br 54% NMR yield 44% NMR yield Br Br
46% yield
>99% ee

Following Typical Procedure II, the reaction of [PdCly*(R)-DTBM-SEGphos]
(27.2 mg, 0.02 mmol), (PhO)PO.H (12.4 mg, 0.05 mmol), rac-1u (133.6 mg, 0.5
mmol), and H O (180 pL, d = 1.0 g¢/mL, 180.0 mg, 10 mmol) in toluene (2.5 mL)
afforded the product (S)-2u (68.3 mg, 46%) (54% NMR yield of (S)-2u and 2% of 1u’
were formed with 44% of (S)-1u remained based on 'H NMR analysis of the crude
product) [eluent: petroleum ether / ethyl ether / dichloromethane = 50/1/1 (832 mL),
8/1 (450 mL)]: >99% ee (HPLC conditions: AS-H column, hexane/PrOH = 98/2, 1.0
mL/min, A = 214 nm, #r (major) = 11.5 min); solid; 'TH NMR (400 MHz, CDCl3): § =
7.46 (d,J=8.8 Hz, 2 H, Ar-H), 7.25 (d, /= 8.8 Hz, 2 H, Ar-H), 2.85-2.74 (m, 1 H, CH),
2.18 (s, 3 H, CH3), 1.09 (d, J= 6.8 Hz, 6 H, 2 x CH3); 3C NMR (100 MHz, CDCl3): §
=211.3,172.0, 134.0, 131.7, 127.5, 121.5, 109.0, 105.9, 28.2, 22.13, 22.06, 16.3.

(23) Preparation of (S)-2-propyl-4-(2-methylphenyl)-2,3-hexadienoic acid ((S)-2t)
(wj-1-083-2)

o 2 mol% [PdCl,+(R)-DTBM-SEGphos] Me P
o — L Ey 10 mol% (PhO),POOH S
;

— - > - +
20 equiv H50, Zoluene Et —\COZH
Me CO balloon, 20 °C, 19 h (S)-2t
50% NMR yield

rac-1t 49% vyield
92% ee

(S)-1t
49% NMR yield

Following Typical Procedure II, the reaction of [PdCl¢(R)-DTBM-SEGphos]
(13.5 mg, 0.01 mmol), (PhO);PO.H (12.6 mg, 0.05 mmol), rac-1t (108.0 mg, 0.5
mmol), and HO (180 pL, d = 1.0 g¢/mL, 180.0 mg, 10 mmol) in toluene (2.5 mL)
afforded the product (5)-2t (59.8 mg, 49%) (50% NMR yield of (S)-2t was formed with
49% of (S)-1t remained based on 'H NMR analysis of the crude product) [eluent:

petroleum ether / ethyl ether / dichloromethane = 60/1/1 (868 mL), then petroleum ether
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/ ethyl acetate = 20/1 (420 mL)]: 92% ee (HPLC conditions: AS-H column,
hexane/'PrOH = 98/2, 1.0 mL/min, A = 214 nm, #g (major) = 6.4 min, fr (minor) = 10.0
min); oil; '"H NMR (400 MHz, CDCl3): & = 7.28-7.10 (m, 4 H, Ar-H), 2.50-2.33 (m, 5
H, CHz and CH3), 2.33-2.12 (m, 2 H, CH>), 1.60-1.42 (m, 2 H, CH), 1.12 (t, J=7.2
Hz, 3 H, CH3), 0.93 (t,J=7.0 Hz, 3 H, CH3); *C NMR (100 MHz, CDCl3): & =209.1,
173.9, 136.1, 136.0, 130.4, 128.4, 127.5, 125.8, 111.2, 100.5, 30.5, 27.1, 21.4, 20.1,
13.8,12.2.

(24) Preparation of (S)-2-butyl-4-(2-methylphenyl)-2,3-hexadienoic acid ((S)-2v)
(wj-1-112-2)

2 mol% [PdCly+(R)-DTBM-SEGphos] Me oH
OH Py IBu

R 10 mol% (PhO),POOH JBU e R

Bu—={Et — Bu——=
20 equiv H,0, toluene Et \CO H
Me CO balloon, 20 °C, 7.5 h Sy2v Me
rac-1v oy (S)-v
b 64% NMR vyield
92% ee % vie

Following Typical Procedure II, the reaction of [PdCly*(R)-DTBM-SEGphos]
(13.5 mg, 0.01 mmol), (PhO),POH (12.5 mg, 0.05 mmol), rac-1v (115.2 mg, 0.5
mmol), and HO (180 pL, d = 1.0 g¢/mL, 180.0 mg, 10 mmol) in toluene (2.5 mL)
afforded the product (S)-2v (38.6 mg, 30%) (36% NMR yield of (S)-2v was formed
with 64% of (S)-1v remained based on '"H NMR analysis of the crude product) [eluent:
petroleum ether / ethyl ether / dichloromethane = 40/1/1 (420 mL), then petroleum ether
/ ethyl acetate = 10/1 (440 mL)]: 92% ee (HPLC conditions: AS-H column,
hexane/’PrOH = 98/2, 1.0 mL/min, A = 214 nm, #g (major) = 6.3 min, fr (minor) = 10.5
min); oil; 'TH NMR (400 MHz, CDCl3): § = 7.29-7.12 (m, 4 H, Ar-H), 2.48-2.34 (m, 5
H, CH: and CH3), 2.33-2.16 (m, 2 H, CH>), 1.52-1.42 (m, 2 H, CH»), 1.40-1.30 (m, 2
H, CH»), 1.12 (t, J=7.2 Hz, 3 H, CH3), 0.90 (t, /= 7.2 Hz, 3 H, CH3); '3C NMR (100
MHz, CDCl3): 6 = 209.1, 173.8, 136.06, 135.03, 130.4, 128.4, 127.5, 125.8, 111.3,
100.7, 30.3, 28.1, 27.1, 22.3, 20.1, 13.9, 12.2.

(25) Preparation of (S)-2-butyl-4,5-diphenyl-2,3-pentadienoic acid ((S)-2y) (wj-1-
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091-2)

OH 2 mol% [PdCIg-(R)—DTBM—SEGphos] :\”Bu OH
— B 10 mol% (PhO),POOH = + "Bu—=——{ Bn
20 equiv H,0, toluene Bn CO,H
rac-1y CO balloon, 20 °C, 72 h (S)-2y
19% NMR yield (S)-1y
15% yield 82% NMR yield
71% ee

Following Typical Procedure II, the reaction of [PdCl>¢(R)-DTBM-SEGphos] (13.5
g, 0.01 mmol), (PhO)PO-H (12.5mg, 0.05 mmol), rac-1y (138.4 mg, 0.5 mmol), and
H>O (180 uL, d=1.0 g/mL, 18.0 mg, 10 mmol) in toluene (2.5 mL) afforded the product
(5)-2y (23.4 mg, 15%) (19% NMR yield of (S)-2y was formed with 82% of (S)-1y
remained based on '"H NMR analysis of the crude product) [eluent: petroleum ether /
ethyl ether / dichloromethane = 30/1/1 (384 mL), then petroleum ether / ethyl acetate =
8/1 (450 mL)]: 71% ee (HPLC conditions: AS-H column, hexane/PrOH = 98/2, 1.0
mL/min, A = 214 nm, #r (major) = 10.0 min, #r (minor) = 14.7 min); solid; m.p. 94.1-
95.0 °C (petroleum ether/DCM); 'H NMR (400 MHz, CDCl3): 6 = 7.44-7.15 (m, 10 H,
Ar-H), 4.00-3.77 (m, 2 H, CH>), 2.29-2.10 (m, 2 H, CH>), 1.38-1.19 (m, 4 H, 2 x CH>»),
0.84 (t,J = 6.8 Hz, 3 H, CH3); '*C NMR (100 MHz, CDCls): § =213.5, 172.5, 138.1,
134.3, 128.9, 128.6, 128.3, 127.7, 126.6, 126.5, 109.8, 103.3, 36.9, 30.2, 28.3, 22.3,
13.8; IR (neat): v=3085, 3000, 2955, 2930, 2866, 2651, 2543, 1937, 1686, 1419, 1281
cmt; MS (70 eV, ET) m/z (%): 306 (M*, 9.32), 91 (100); HRMS (EI) calcd for C21H»0:
[M™]: 306.1614, found: 306.1618.
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Gram scale reactions
(1) 1-gram scale synthesis preparation of (S)-2-phenyloct-3-yn-2-ol ((S)-1a) (wj-1-
159)

"Bu/:—{

OH 2 mol% [PdCl,*(R)-DTBM-SEGphos] e CO,H OH 1a 1 Ph

— 10 mol% (PhO),POCH — n — / a 1%
"Bu—=—+"Me = + "Bu——F''Me +
Ph 20 equiv H,0, toluene PH ﬂnBu Ph o CO2H
CO balloon, 20 °C, 13.5 h
oo 54‘7(5:\}-1;; ield 45°/(Sl\)l-l\1laR ield P "Bu
ie ie .
1.0263 g o yl 402% yie?; (E)-2a"2%
92% ee

Following Typical Procedure II, the reaction of [PdCly*(R)-DTBM-SEGphos]
(135.9 mg, 0.1 mmol), (PhO).PO.H (125.2 mg, 0.05 mmol), rac-1a (1.0263 g, 5.0
mmol), and HO (1.8 mL, d = 1.0 g/mL, 1.8 mg, 100.0 mmol) in toluene (25.0 mL)
afforded the product (S)-1a (427.1 mg, 42%) (54% NMR yield of (S)-2a, 1% of enyne,
and 2% of (E)-2a’ were formed with 45% of (S)-1a remained based on 'H NMR
analysis of the crude product) [eluent: petroleum ether / ethyl ether / dichloromethane
= 30/1/1 (2880 mL), then petroleum ether / ethyl acetate = 4/1 (750 mL)]: 92% ee
(HPLC conditions: AS-H column, hexane/PrOH = 98/2, 1.0 mL/min, A = 214 nm, r
(minor) = 7.0 min, g (major) = 10.5 min); oil; "TH NMR (400 MHz, CDCl3): § = 7.68-
7.62 (m, 2 H, Ar-H), 7.38-7.31 (m, 2 H, Ar-H), 7.30-7.24 (m, 1 H, Ar-H), 2.35 (s, 1 H,
OH), 2.28 (t,J=7.0 Hz, 2 H, CH»), 1.74 (s, 3 H, CH3), 1.58-1.49 (m, 2 H, CH>), 1.49-
1.38 (m, 2 H, CH>), 0.93 (t, J= 7.2 Hz, 3 H, CH3); 3C NMR (100 MHz, CDCl3): 4 =
146.2, 128.2, 127.5, 124.9, 85.6, 83.7, 70.0, 33.5, 30.7, 22.0, 18.4, 13.6.

(2) 10-gram scale synthesis preparation of (S)-2-butyl-4-phenyl-2,3-pentadienoic
acid ((S)-2a) (wj-1-178)
"Bu—EJ

OH 0 (P } Ph
=Gl TS ESISteed e con 0% s
Ph 20 equiv H,0, toluene Ph "Bu Ph AN COyH
rac-1a CO balloon, 20 °C, 21 h (S)-2a (S)-1a Ph "BU
10.1185¢g 53% NMR yield  recovery: 41% (E)-2a"; 4%
36% yield TR
90% ee

Following Typical Procedure II, the reaction of [PdCly¢(R)-DTBM-SEGphos]
(1.0421 g, 0.77 mmol), (PhO).PO2H (1.2533 g, 5.0 mmol), rac-1a (10.1185 mg, 50.0
mmol), and H>O (18.0 mL, d=1.0 g/mL, 18.0 g, 1.0 mol) in toluene (250 mL) afforded
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(5)-2a (4.2417 g, 36%, purity: 98%) (53% NMR yield of (S)-2a, 4% of enyne, and 4%
of (E)-2a’ were formed with 41% of (S)-1a remained based on '"H NMR analysis of the
crude product) [eluent: petroleum ether / ethyl ether / dichloromethane = 30/1/1 (4800
mL), then petroleum ether / ethyl acetate =4/1 (1500 mL)]: 90% ee (HPLC conditions:
AS-H column, hexane//PrOH = 98/2, 1.0 mL/min, A = 214 nm, fr (major) = 8.5 min, tr
(minor) = 11.5 min); solid; "TH NMR (400 MHz, CDC]ls): = 7.43-7.30 (m, 4 H, Ar-H),
7.28-7.23 (m, 1 H, Ar-H), 2.33 (t, /= 7.6 Hz, 2 H, CH>), 2.20 (s, 3 H, CH3), 1.55-1.42
(m, 2 H, CH>), 1.41-1.28 (m, 2 H, CH>), 0.88 (t,J= 7.2 Hz, 3 H, CH3); 3C NMR (100
MHz, CDCls): 6 = 212.5, 172.4, 135.0, 128.6, 127.6, 126.1, 105.2, 101.8, 30.2, 28.3,
22.3,16.3, 13.8.

(3) l-gram scale synthesis preparation of (S)-2-butyl-4-(4-bromophenyl)-2,3-
pentadienoic acid ((S)-2f) (wj-2-115)

Br

OH 2 mol% [PdCly+(R)-DTBM-SEGphos]

n
Bu—=——{ Me 10 mol% (PhO),POOH L Bu . "By ,(?H

20 equiv H,0, toluene Mé CO,H

CO balloon, 20 °C,11 h
(S)-2f

rac-1f - 44% NMR yield 57% NMR vyield
1.4062g 39% yield 50% yield Br

94% ee 76% ee

Following Typical Procedure II, the reaction of [PdCly*(R)-DTBM-SEGphos]
(135.5 mg, 0.1 mmol), (PhO),PO-H (125.2 mg, 0.5 mmol), rac-1f (1.4062 g, 5.0 mmol),
and H2O (1.8 mL, d = 1.0 g/mL, 1.8 g, 100 mmol) in toluene (25 mL) afforded the
product (S5)-2f (605.7 mg, 39%) (44% NMR yield of (S)-2f was formed with 57% of
(S)-1f remained based on '"H NMR analysis of the crude product) [eluent: petroleum
ether / ethyl ether / dichloromethane = 30/1/1 (2400 mL), then petroleum ether / ethyl
acetate = 10/1 (1100 mL) to 5/1(840 mL)]: 94% ee (HPLC conditions: AS-H column,
hexane/'PrOH = 98/2, 1.0 mL/min, A = 214 nm, tr (major) = 10.5 min, fr (minor) = 15.0
min); solid; "H NMR (400 MHz, CDCl3): 6 = 7.50-7.42 (m, 2 H, Ar-H), 7.27-7.20 (m,
2 H, Ar-H), 2.32 (t,J=7.6 Hz, 2 H, CH>), 2.17 (s, 3 H, CH3), 1.49-1.39 (m, 2 H, CH>),
1.39-1.28 (m, 2 H, CH>), 0.88 (t,J= 7.2 Hz, 3 H, CH3); 3C NMR (100 MHz, CDCl5):
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0=212.4,172.3,134.1, 131.7, 127.6, 121.6, 104.5, 102.2, 30.2, 28.3, 22.2, 16.3, 13.8.
And (8)-1f (707.1 mg, 50%): 76% ee (HPLC conditions: AS-H column, hexane/'PrOH
= 98/2, 1.0 mL/min, A = 214 nm, #r (minor) = 8.6 min, zr (major) = 11.3 min); oil; 'H
NMR (400 MHz, CDCl3): 6 =7.55-7.49 (m, 2 H, Ar-H), 7.49-7.43 (m, 2 H, Ar-H), 2.31
(s,1H,OH),2.27 (t,J=7.0Hz, 2 H, CH>), 1.71 (s, 3 H, CH3), 1.57-1.48 (m, 2 H, CH>»),
1.48-1.36 (m, 2 H, CH>), 0.92 (t,J= 7.2 Hz, 3 H, CH3); 3C NMR (100 MHz, CDCl5):
0=1453,131.2,126.9, 121.4, 86.0, 83.2, 69.6, 33.6, 30.6, 22.0, 18.4, 13.6.

(4) Successive kinetic resolutions preparation of (R)-2-butyl-4-(4-bromophenyl)-
2,3-pentadienoic acid ((R)-2f) (wj-2-119)

Br,

2 mol% [PdCl,+(S)-DTBM-SEGphos]
OH : CO,H OH
BU—=—{ Mo 10 mol% (PhO),POOH — . "By /Me + ~CO2H

20 equiv H,0, toluene

Me Bu "Bu
(S)1f CO balloon, 20 °C,16 h (R)-2f
> 86% NMR yield (R)-1f (E)-2f: 3%
76% ee Br 80% isolated yield 13% NMR yield Br

97% ee

Following Typical Procedure II, the reaction of [PdCl2+(S)-DTBM-SEGphos] (67.7
mg, 0.05 mmol), (PhO).POH (62.6 mg, 0.25 mmol), (S)-1f (0.7035 g, 2.5 mmol, 76%
ee), and H>O (0.9 mL, d =1.0 g/mL, 0.9 g, 50.0 mmol) in toluene (12.5 mL) afforded
the product (R)-2f (615.6 mg, 80%) (86% NMR yield of (R)-2f and 3% of (E)-2f" were
formed with 13% of (R)-1f remained based on "H NMR analysis of the crude product)
[eluent: petroleum ether / ethyl ether / dichloromethane = 30/1/1 (960 mL), then
petroleum ether / ethyl acetate = 15/1 (480 mL) to 10/1(550 mL)]: 97% ee (HPLC
conditions: AS-H column, hexane/'PrOH = 98/2, 1.0 mL/min, A = 214 nm, g (minor) =
10.9 min, fr (major) = 14.2 min); [a]3* =-18.2 (c = 1.07, CHCl5); solid; m.p. 124.5-
125.3 °C (petroleum ether/DCM); "TH NMR (400 MHz, CDCls): 6 =7.46 (d, J= 8.0 Hz,
2 H, Ar-H), 7.24 (d, J=8.0 Hz, 2 H, Ar-H), 2.32 (t, /= 7.2 Hz, 2 H, CH»), 2.17 (s, 3 H,
CH3), 1.52-1.40 (m, 2 H, CH), 1.40-1.28 (m, 2 H, CH»), 0.88 (t, /= 7.0 Hz, 3 H, CH3);
IBCNMR (100 MHz, CDCl3): 6=212.4,172.6,134.1,131.7,127.6, 121.5, 104.5, 102.2,
30.2,28.2,22.2,16.2, 13.8; IR (neat): v = 3068, 2928, 2866, 2637, 2547, 1941, 1683,
1484, 1416, 1373, 1279, 1248, 1177, 1120, 1075, 1007 cm™'; MS (70 eV, EI) m/z (%):
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310 (M(*'Br)*, 2.06), 308 (M("’Br)*, 1.83), 142 (100); Anal. Calcd. for C1sHi7BrO2: C
58.27, H 5.54; found: C 57.98, H 5.54.
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Synthetic transformations
(1) Preparation of (R,E)-3-(4-methoxycarbonylphenyl)-2-phenyloct-3-en-2-ol
((R,E)-3) (wj-1-163)°

on ¢O.Me [CP*RhClyl, (2.5 mol%) MeO,C
A -:-'Me N AgBF4 (15 mol%), NaOAc (20 mol%) OH
Ph MeOH, rt, air, in the dark, 12 h = “Me
(S)-1a "Bu Ph
92% ee B(OH), (RE)-3
2.0 equiv. 70% yield

92% ee

Typical Procedure I1I: To a Schlenk flask covered with aluminium foil paper was
added AgBF4 (14.7 mg, 0.075 mmol) in a glove box. After transferring out of the glove
box, [Cp*RhCL]> (7.7 mg, 0.012 mmol), NaOAc (8.4 mg, 0.10 mmol), (4-
MeO>C)CsHsB(OH)2 (180.1 mg, 1.0 mmol), (S)-1a (100.9 mg, 0.5 mmol, 92% ce),
and MeOH (2.5 mL) were sequentially added to the Schlenk flask without inert
atmosphere protection. The resulting mixture was stirred at room temperature as
monitored by TLC. After 12 h, the resulting mixture was filtered through a short column
of celite (3 cm) eluted with MeOH (20 mL) and concentrated. The residue was purified
by column chromatography on silica gel to afford the product (R, E)-3 (118.3 mg, 70%)
[eluent: petroleum ether/ethyl acetate = 40/1 (1230 mL) to 10/1 (220 mL)]: 92% ee
(HPLC conditions: AS-H column, hexane/PrOH = 95/5, 1.0 mL/min, A = 214 nm, tr
(major) = 9.6 min, tr (minor) = 10.8 min); [a]3® = -64.4 (c = 1.08, CHCl;); oil; 'H
NMR (400 MHz, CDCl3) 6 =7.98 (d, J= 8.4 Hz, 2 H, Ar-H), 7.56-51 (m, 2 H, Ar-H),
7.42-7.30 (m, 4 H, Ar-H), 7.28-7.22 (m, 1 H, Ar-H), 6.18 (s, 1 H, =CH), 3.91 (s, 3 H,
CH3), 2.48-2.36 (m, 2 H, CH>), 2.04 (s, 1 H, OH), 1.74 (s, 3 H, CH3), 1.07-0.81 (m, 4
H, 2 x CHz), 0.64 (t, J= 7.0 Hz, 3 H, CH3); 3C NMR (100 MHz, CDCl3) 4 = 167.0,
148.5, 147.8, 144.3, 137.2, 129.6, 128.8, 128.2, 126.7, 126.7, 125.1, 74.2, 52.0, 33.7,
29.88,29.85,22.6,13.7; IR (neat) v = 3509, 2955, 2928, 2859, 1720, 1706, 1605, 1435,
1276, 1180, 1105 cm™; MS (ESI) m/z: 361 (M+Na"); HRMS (ESI) calcd for
C2oH2603Na [M+Na']: 361.1774, found: 361.1765.

(2) Preparation of (E)-3-(4-methoxycarbonylphenyl)-2-phenyloct-3-en-2-ol ((E)-3)
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(Wj-1-139)

CO,Me

[Cp*RNCl,], (2.5 mol%) MeO,C
] OH AgBF4 (15 mol%), NaOAc (20 mol%)
— Me + OH
Bu ™ © MeOH, rt, air, in the dark, 23 h Ko
rac-1a "Bu Ph
B(OH), (E)-3
1.5 equiv. 67% vyield

12% recovery

Following Typical Procedure III: the reaction of AgBF4 (14.5 mg, 0.074 mmol),
[Cp*RhCl2]2 (7.6 mg, 0.012 mmol), NaOAc (8.2 mg, 0.10 mmol), (4-
MeO,C)CsHsB(OH), (135.1 mg, 0.75 mmol), rac-1a (101.2 mg, 0.5 mmol), and
MeOH (2.5 mL) afforded the product (E)-3 (112.7 mg, 67%) [eluent: petroleum
ether/ethyl acetate = 50/1 (1020 mL) to 10/1 (440 mL)]: oil; '"H NMR (400 MHz,
CDCl3) 6=7.98 (d,J=8.4 Hz, 2 H, Ar-H), 7.61-49 (m, 2 H, Ar-H), 7.44-7.30 (m, 4 H,
Ar-H), 7.29-7.23 (m, 1 H, Ar-H), 6.17 (s, 1 H, =CH), 3.91 (s, 3 H, CH3), 2.53-2.37 (m,
2 H, CH»), 2.10-2.00 (m, 1 H, OH), 1.74 (s, 3 H, CH3), 1.06-0.82 (m, 4 H, 2 x CH>),
0.64 (t, J= 7.0 Hz, 3 H, CH3); 3C NMR (100 MHz, CDCl3) 8 = 167.0, 148.5, 147.8,
144.2,137.3,129.6, 128.7,128.1, 126.7, 126.6, 125.1, 74.2, 52.0, 33.7,29.9, 29.8, 22.6,
13.7; IR (neat) v = 3501, 2955, 2928, 2860, 1720, 1705, 1605, 1435, 1276, 1180, 1105
cmt; MS (ESI) m/z: 321 (M-OH)"; HRMS (ESI) calcd for C22H2603Na [M+Na']:
361.1774, found: 361.1780.

(3) Preparation of (R,E)-2-phenyloct-3-en-2-ol ((R,E)-4) (wj-1-181)

OH . HO_ Me
— :”Me Red-Al (3.5 equiv.) /:>—ph
oh Et,0, -78 °C, 1 min
(S)-1a rt, 6 h "Bu
92% ee (RE)-4
80% yield
91% ee

To a flame-dried Schlenk tube were added (S)-1a (40.6 mg, 0.2 mmol, 92% ee) and
ethyl ether (1 mL) under argon. The resulting mixture was then cooled down to -78 °C.
To the reaction mixture was added a solution of Red-Al (70 wt% in toluene, 0.2 mL,
0.7 mmol) dropwise in 1 minute at -78 °C. Then the reaction mixture was stirred for 6

h at room temperature and subsequently quenched by dropwise addition of MeOH (2
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mL) at -78 °C. To the mixture was added a saturated aqueous solution of potassium
sodium tartrate (Rochelle’s salt) (2 mL). After extraction with ethyl acetate (2 mL x 3),
the organic layer was washed with brine (5 mL) and dried over anhydrous Na>SOs.
After filtration and concentration under reduced pressure, the crude product was
purified by column chromatography on silica gel to afford the product (R,E)-47 (33.0
mg, 80%) [eluent: petroleum ether/ethyl acetate = 40/1 (410 mL)]: 91% ee (HPLC
conditions: AS-H column, hexane/'PrOH = 98/2, 1.0 mL/min, A = 214 nm, tr (minor) =
6.1 min, tr (major) = 6.9 min); oil; "H NMR (400 MHz, CDCl3) & = 7.50-7.43 (m, 2 H,
Ar-H), 7.33 (t, /= 7.4 Hz, 2 H, Ar-H), 7.27-7.21 (m, 1 H, Ar-H), 5.77 (d, /= 15.6 Hz,
1 H, =CH), 5.67 (dt, J1 = 15.6 Hz, J>» = 6.5 Hz, 1 H, =CH), 2.06 (q, J = 6.8 Hz, 2 H,
CH»), 1.88 (s, 1 H, OH), 1.63 (s, 3 H, CH3), 1.42-1.25 (m, 4 H, 2 x CH>), 0.89 (t, J =
7.0 Hz, 3 H, CH3); 3C NMR (100 MHz, CDCl3) & = 147.3, 136.8, 129.2, 128.1, 126.7,
125.2,74.4,31.9,31.4,29.9,22.2,13.9.

(4) Preparation of (R,Z)-4-phenoxy-2-phenyloct-3-en-2-ol ((R,Z)-5) (wj-1-166)8
OH OH J
. PPh3AuNTf, (2 mol%) o
nB e .||M =
u———<Ph e + © K,CO3 (1.0 equiv) ©/
(S)-1a CHCl3, 50 °C, 16 h
92% ee 1.2 equiv.

77% y|eId
91% ee

Typical Procedure IV: To a Schlenk flask were added PPhsAuNTf: (7.5 mg, 0.01
mmol), K2CO3 (69.3 mg, 0.5 mmol), and PhOH(58.0 mg, 0.6 mmol). After addition,
the flask was degassed and refilled with Ar for three times to ensure the complete
exclusion of air. Then (S)-1a (101.1 mg, 0.5 mmol, 92% ee) and CHCI3 (0.3 mL) were
added sequentially. The reaction was then stirred at 50 °C as monitored by TLC. After
16 h, the resulting mixture was diluted with 5 mL of ethyl acetate, filtered through a
short column silica gel (3 cm) eluted with ethyl acetate (20 mL), and concentrated. The
residue was purified by column chromatography on silica gel to afford the product
(R,2)-5 (113.5 mg, 77%) [eluent: petroleum ether/ethyl acetate = 50/1 (510 mL)]: 91%

ee (HPLC conditions: IC column, hexane//PrOH = 99.5/0.5, 0.5 mL/min, A = 214 nm,
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tr (major) = 22.9 min, tr (minor) = 24.3 min); [a]3® =+9.4 (c = 1.36, CHCl3); oil; '"H
NMR (400 MHz, CDCls) 8 = 7.52-7.45 (m, 2 H, Ar-H), 7.31-7.23 (m, 2 H, Ar-H), 7.23-
7.13 (m, 3 H, Ar-H), 7.02-6.95 (m, 1 H, Ar-H), 6.80-6.72 (m, 2 H, Ar-H), 5.47 (s, 1 H,
=CH), 3.85 (s, 1 H, OH), 2.13-1.98 (m, 2 H, CH>), 1.65 (s, 3 H, CH3), 1.40 (quint, J =
7.5 Hz, 2 H, CHy), 1.32-1.21 (m, 2 H, CHy), 0.84 (t, J = 7.2 Hz, 3 H, CHs); 3C NMR
(100 MHz, CDCls) 6 = 154.8, 152.3, 149.1, 129.3, 127.9, 126.3, 124.8, 122.8, 121.7,
118.0, 73.6, 31.7, 31.3, 28.9, 21.9, 13.8; IR (neat) v = 3562, 3059, 3027, 2956, 2930,
2871, 1676, 1594, 1489, 1446, 1375, 1329, 1211, 1162, 1089, 1071, 1025 cm™; MS
(ESI) m/z: 319 (M+Na"); HRMS (ESI) caled for C20H2402Na [M+Na*]: 319.1669,
found: 319.1661.

(5) Preparation of (Z)-4-phenoxy-2-phenyloct-3-en-2-ol ((Z)-5) (wj-1-156)

OH

OH PPh3AuNTf, (2 mol%)

Bu%—éMe + SN

Ph K,CO3 (1.0 equiv)
rac-1a CHCI3, 50 °C, 17 h

1.2 equiv.
71 % yleld

Following Typical Procedure IV, the reaction of PPhsAuNTf: (8.2 mg, 0.01 mmol),
K2COs3 (70.4 mg, 0.5 mmol), PhOH (56.9 mg, 0.60 mmol), rac-1a (101.6 mg, 0.5
mmol), and CHCl; (0.3 mL) afforded the product (2)-5 (106.2 mg, 71%) [eluent:
petroleum ether/ethyl acetate = 50/1 (510 mL)]; oil; 'H NMR (400 MHz, CDCl3) & =
7.53-7.45 (m, 2 H, Ar-H), 7.31-7.23 (m, 2 H, Ar-H), 7.23-7.14 (m, 3 H, Ar-H), 7.02-
6.96 (m, 1 H, Ar-H), 6.80-6.73 (m, 2 H, Ar-H), 5.47 (s, 1 H, =CH), 3.86 (s, 1 H, OH),
2.12-1.99 (m, 2 H, CH>), 1.65 (s, 3 H, CH3), 1.40 (quint, J = 7.5 Hz, 2 H, CH>), 1.32-
1.21 (m, 2 H, CH>), 0.84 (t, J=7.2 Hz, 3 H, CH3); 3C NMR (100 MHz, CDCl3) é =
154.8, 152.3, 149.1, 129.3, 127.9, 126.4, 124.8, 122.8, 121.7, 118.0, 73.6, 31.7, 31.3,
28.9,21.9, 13.8; IR (neat) v = 3554, 3441, 3060, 3027, 2956, 2930, 2871, 1676, 1595,
1489, 1446, 1376, 1329, 1212, 1162, 1089, 1071, 1025 cm™; MS (ESI) m/z: 319
(M+Na"); HRMS (ESI) calcd for C20H2402Na [M+Na']: 319.1669, found: 319.1658.
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(6) Preparation of (R,Z)-2-phenyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yDoct-3-en-2-ol ((R,Z)-6) (Wj-1-179, wj-2-193)°

CuCl (15 mol%)

NaOBu (15 mol%) PinB

OH
o PCy, (18 mol%)
nB — ..lMe . —
: iph * BP2 TMeoH (20equiv)  BY )OH
(S)-1a 1.3 equiv.  toluene, rt, 12 h Ph Me
96% ee (R.2)-6
91% yield
96% ee

Typical Procedure V: To an oven-dried Schlenk flask were sequentially added
B,Pin; (66.1 mg, 0.26 mmol), CuCl (3.0 mg, 0.03 mmol), NaOBu (2.9 mg, 0.03 mmol),
and PCys (10.1 mg, 0.036 mmol) in a glove box. After addition, the flask was degassed
and refilled with Ar for three times to ensure the complete exclusion of air. Then (S)-1a
(40.3 mg, 0.2 mmol, 96% ee)/toluene (0.5 mL), MeOH (16.2 uL, d =0.791 g/mL, 0.4
mmol)/toluene (0.1 mL) were added sequentially. And the reaction was stirred at room
temperature for 12 h as monitored by TLC, quenched with MeOH (2 mL), filtered
through a short column Celite (3 cm) eluted with ethyl acetate (10 mL), and
concentrated. The residue was purified by column chromatography on silica gel to
afford the product (R,Z2)-6 (60.1 mg, 91%) [eluent: petroleum ether/ethyl acetate = 30/1
(465 mL) to 20:1 (420 mL)]: 96% ee (HPLC conditions: AD-H column, hexane/'PrOH
=98/2, 1.0 mL/min, A = 214 nm, tg (major) = 6.9 min, tr (minor) = 7.7 min); [a]3® =
+8.9 (¢ = 1.50, CHCl3); oil; '"H NMR (400 MHz, CDCl3) 6 =7.49 (d, J = 7.6 Hz, 2 H,
Ar-H), 7.30 (t, J= 7.6 Hz, 2 H, Ar-H), 7.24-7.18 (m, 1 H, Ar-H), 6.67 (s, 1 H, =CH),
2.04 (t,J=7.4Hz, 2 H, CHy), 1.96 (s, 1 H, OH), 1.67 (s, 3 H, CH3), 1.26 (s, 12 H, 4 x
CH3), 1.16-0.97 (m, 4 H, 2 x CH>), 0.72 (t,J= 7.0 Hz, 3 H, CH3); 13C NMR (100 MHz,
CDCl3) 6 =149.5, 148.3, 128.0, 126.5, 125.2, 83.3, 74.9, 32.6, 31.6, 29.4, 24.70, 24.67,
22.9,13.9; IR (neat) v = 3485, 2977, 2929, 1621, 1446, 1371, 1341, 1307, 1213, 1139,
1090, 1064, 1028 cm™'; MS (70 eV, EI) m/z: 330 (M), 217 (100); HRMS (EI) calcd
for C20H3103'°B [M*]: 329.2397, found: 329.2400.

(7) Preparation of (2)-2-phenyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
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yloct-3-en-2-ol ((Z)-6) (wj-1-168, wj-2-176)

CuCl (15 mol%)
NaOBu (15 mol%) PinB
OH P(Cy)s (18 mol%)

Bu—=—{Me * BoPin2 " MeOH (2.0 equiv) | "Bu OH
rac-1a Ph 1.3 equiv.  toluene, rt, 12 h Ph Me
(2)-6
89% yield

Following Typical Procedure V, the reaction of B;Pinz (165.0 mg, 0.65 mmol),
CuCl (7.4mg, 0.075 mmol), NaO'Bu (7.3 mg, 0.076 mmol), and P(Cy)3 (25.3 mg, 0.09
mmol), rac-1a (101.3 mg, 0.5 mmol)/toluene (1.0 mL), MeOH (40.5 pL, d = 0.791
g/mL, 1.0 mmol)/toluene (0.5 mL) afforded the product (2)-6 (147.0 mg, 89%) [eluent:
petroleum ether/ethyl acetate = 40/1 (410 mL) to 30:1 (620 mL)]; oil; '"H NMR (400
MHz, CDCl3) 6 =7.49 (d,J = 7.6 Hz, 2 H, Ar-H), 7.31 (t, /= 7.6 Hz, 2 H, Ar-H), 7.24-
7.18 (m, 1 H, Ar-H), 6.67 (s, 1 H, =CH), 2.04 (t, J =7.4 Hz, 2 H, CH»), 1.94 (s, 1 H,
OH), 1.68 (s, 3 H, CH3), 1.26 (s, 12 H, 4 x CH3), 1.18-0.97 (m, 4 H, 2 x CH»), 0.72 (t,
J=17.0 Hz, 3 H, CH3); 3C NMR (100 MHz, CDCl3) & = 149.5, 148.3, 128.0, 126.5,
125.2, 83.3, 74.9, 32.6, 31.6, 29.4, 24.70, 24.67, 22.9, 13.9; IR (neat) v = 3491, 2977,
2870, 1621, 1446, 1371, 1341, 1307, 1214, 1138, 1090, 1063, 1028 cm™'; MS (70 eV,
EI) m/z: 330 (M, 9.75), 217 (100); HRMS (EI) calcd for C20H3103'°B [M*]: 329.2397,
found: 329.2398.

(8) Preparation of (R)-5-(4-bromophenyl)-3-butyl-5-methylfuran-2(5H)-one ((R)-
7) (wj-2-131)!°

Br
JBu 4 mol% CuCl
:\ -
Me CO,H MeOH, 60 °C, Ar, 1.0 h
(S)-2f
ee: 94% (R)-7
96% yield
93% ee

Typical Procedure VI: To an oven-dried Schlenk flask were added (S)-2f (154.7
mg, 0.5 mmol, 94% ee), and CuCl (2.1 mg, 0.02 mmol) in a glove box. After the flask
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was degassed and refilled with Ar for three times to ensure the complete exclusion of
air, MeOH (5.0 mL) was added sequentially. The resulting mixture was vigorously
stirred at 60 °C for 1 h as monitored by TLC, diluted with ethyl acetate (2 mL), filtered
through a short column of silica gel (3 cm) eluted with ethyl acetate (20 mL), and
concentrated. The residue was purified by chromatography on silica gel to afford the
product (R)-7 (148.1 mg, 96%) [eluent: petroleum ether / ethyl acetate = 15/1 (320 mL)]:
93% ee (HPLC conditions: OD-H column, hexane/'PrOH = 99.5/0.5, 1.0 mL/min, A =
214 nm, tr (major) = 13.3 min, #r (minor) = 14.7 min); [a]3® = +124.0 (¢ = 1.09,
CHCI3); oil; 'TH NMR (400 MHz, CDCl3): 8 = 7.53-7.45 (m, 2 H, Ar-H), 7.30-7.22 (m,
2 H, Ar-H), 7.16 (t, J=1.6 Hz, 1 H, =CH), 2.35-2.22 (m, 2 H, CH>), 1.76 (s, 3 H, CH3),
1.59-1.49 (m, 2 H, CH>), 1.42-1.30 (m, 2 H, CH>), 0.92 (t,J = 7.2 Hz, 3 H, CHz3); 13C
NMR (100 MHz, CDCI3): 6 = 172.9, 151.6, 139.3, 132.8, 131.8, 126.5, 122.1, 86.0,
29.4,26.7,24.7,22.2, 13.7; IR (neat): v =3075, 2957, 2929, 2866, 1752, 1487, 1459,
1395, 1283, 1248, 1225, 1121, 1078, 1043, 1007 cm™'; MS (70 eV, EI) m/z (%): 310
(M(C'Br)", 11.02), 308 (M(Br)", 11.24), 267 (100); HRMS (EI) caled for
CisHi7”°BrO, [M]: 308.0406, found: 308.0406.

(9) Preparation of 5-(4-bromophenyl)-3-butyl-5-methylfuran-2(5H)-one (rac-7)

(Wj-2-130)
Br
"Bu
"Bu 4 mol% CuCl Me—A o0
(o]
Me CO,H MeOH, 60 °C, Ar, 1.5 h
rac-2f Br
rac-71
96% vyield

Following Typical Procedure VI, the reaction of rac-2f (154.6 mg, 0.5 mmol), CuCl
(2.1 mg, 0.02 mmol), and MeOH (5.0 mL) afforded the product rac-7 (148.2 mg, 96%)
[eluent: petroleum ether / ethyl acetate = 15/1 (320 mL)]; oil; "TH NMR (400 MHz,
CDCl3): 8 =7.54-7.46 (m, 2 H, Ar-H), 7.30-7.22 (m, 2 H, Ar-H), 7.16 (t, J= 1.6 Hz, 1
H, =CH), 2.34-2.22 (m, 2 H, CH>), 1.76 (s, 3 H, CH3), 1.60-1.49 (m, 2 H, CH>), 1.43-
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1.30 (m, 2 H, CHz), 0.92 (t, J= 7.2 Hz, 3 H, CH3); 3C NMR (100 MHz, CDCl5): § =
172.9, 151.6, 139.3, 132.8, 131.8, 126.5, 122.1, 86.0, 29.4, 26.7, 24.7, 22.2, 13.7; IR
(neat): v = 3082, 2957, 2929, 2866, 1752, 1487, 1460, 1395, 1283, 1248, 1224, 1121,
1078, 1043, 1007 cm™'; MS (70 eV, EI) m/z (%): 310 (M(*'Br)*, 8.75), 308 (M("°Br)",
8.44), 265 (100); HRMS (EI) calcd for C1sH17°BrO, [M*]: 308.0406, found: 308.0408.

(10) Preparation of 8 (wj-2-134)!!

10 mol% Pd(dppf)Cl,

2.0 eq. K,CO3 H
"Bu
DMSO, 80°C, 1.5 h N
o o Me
Br (R)-T 1.1 equiv. 8
93% ee 76% yield

d.r. >20:1
To an oven-dried Schlenk flask (25 mL) were added boronic acid (65.7 mg, 0.22

mmol), Pd(dppf)Clz (14.6 mg, 0.02 mmol), and K2COs3 (55.3 mg, 0.4 mmol). After the
flask was degassed and refilled with Ar for three times to ensure the complete exclusion
of air, (R)-7 (61.8 mg, 0.2 mmol, 93% ee) and DMSO (2 mL) were added sequentially.
The resulting mixture was stirred at 80 °C for 1.5 h as monitored by TLC, quenched
with 2 mL of H»>O, and extracted with ethyl acetate (5 mL x 3). The combined organic
layer was washed with brine, dried over anhydrous Na,SOy, filtered, and concentrated.
The residue was purified by chromatography on silica gel to afford the product 8 (73.1
mg, 76%) [eluent: petroleum ether / ethyl acetate = 10/1 (440 mL)]; [a]3® =+132.5(c
= 1.02, CHCI»); solid; m.p. 100.8-101.7 °C (petroleum ether/DCM); TH NMR (400
MHz, CDCl3): 6=7.57 (d,J=8.0 Hz, 2 H, Ar-H), 7.42 (d, /= 8.4 Hz, 2 H, Ar-H), 7.37
(s, 2 H, Ar-H), 7.31 (s, 1 H, Ar-H), 7.23 (s, 1 H, =CH), 3.00 (dd, J1 =9.0 Hz, J> = 4.0
Hz, 2 H, CH»), 2.58-2.42 (m, 2 H, CH»), 2.42-2.25 (m, 3 H, CH and CH>), 2.22-1.95
(m, 4 H, 2 x CH>), 1.82 (s, 3 H, CH3), 1.71-1.45 (m, 8 H, 2 x CH and 3 x CH>), 1.42-
32 (m, 2 H, CH>), 0.97-0.90 (m, 6 H, 2 x CH3); *C NMR (100 MHz, CDCl3): § =220.8,
173.2,152.1, 140.8, 139.2, 138.9, 137.8, 137.0, 132.5, 127.6, 127.2, 125.9, 125.2, 124 4,
86.5, 50.4, 47.9, 44.3, 38.1, 35.8, 31.5, 29.5, 29.4, 26.8, 26.4, 25.7, 24.8, 22.3, 21.5,
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13.8, 13.7; IR (neat): v =3026, 2927, 2861, 1739, 1492, 1457, 1372, 1338, 1255, 1115,
1041, 1008 cm’'; MS (70 eV, EI) m/z (%): 482 (M, 33.77), 117 (100); HRMS (EI)
calcd for C33H3303 [M']: 482.2815, found: 482.2816.

(11) Preparation of (5)-4-allyl-5-(4-bromophenyl)-3-butyl-5-methylfuran-2(5H)-

one ((5)-9) (wj-2-129)"
Br

SBu B 5mol%PdCl, |
mé o DMA, 50 °C, 18 h
6.0 equiv.
(S)-2f
ee: 94%
83% yield
93% ee

Typical Procedure VII: To an oven-dried Schlenk flask were added (S)-2f (154.5
mg, 0.5 mmol, 94% ee) and PdCl> (4.4 mg, 0.025 mmol). After the flask was degassed
and refilled with Ar for three times to ensure the complete exclusion of air, DMA (3
mL) and allyl bromide (260 uL, d = 1.398 g/mL, 363.5 mg, 3.0 mmol) were added
sequentially via a syringe under a flow of argon. The resulting mixture was vigorously
stirred at 50 °C for 18 h as monitored by TLC, quenched with 5 mL of H»>O, and
extracted with Et2O (10 mL x 3). The combined organic layer was washed with brine,
dried over anhydrous Na>SQs, filtered, and concentrated. The residue was purified by
chromatography on silica gel to afford the product (5)-9 (144.9 mg, 83%) [eluent:
petroleum ether / ethyl acetate = 20/1 (420 mL)]: 93% ee (HPLC conditions: OD-H
column, hexane/PrOH = 99.5/0.5, 1.0 mL/min, A = 214 nm, fr (major) = 12.6 min, g
(minor) = 14.4 min); [a]3* = +155.7 (¢ = 1.33, CHCl3); oil; '"H NMR (400 MHz,
CDCl3): 6 = 7.52-7.43 (m, 2 H, Ar-H), 7.19-7.11 (m, 2 H, Ar-H), 5.55-5.42 (m, 1 H,
=CH), 5.07-4.96 (m, 2 H, =CH>»), 2.99 (dd, J1 = 15.6 Hz, J>» = 5.6 Hz, 1 H, one proton
of CHy), 2.85 (dd, J1 = 15.6 Hz, J» = 7.2 Hz, 1 H, one proton of CHy); 2.29 (t, J= 7.8
Hz, 2 H, CHy), 1.81(s, 3 H, CH3), 1.58-1.46 (m, 2 H, CH>), 1.40-1.28 (m, 2 H, CH>),
0.93 (t,J= 7.4 Hz, 3 H, CH3); 3C NMR (100 MHz, CDCl3): 6 = 173.5, 163.8, 137.6,
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132.2, 131.8, 127.9, 127.3, 122.6, 117.9, 87.3, 30.6, 30.1, 23.5, 23.3, 22.6, 13.8; IR
(neat): v = 3081, 2957, 2930, 2864, 1749, 1668, 1638, 1489, 1453, 1396, 1257, 1207,
1080, 1043, 1006 cm’'; MS (70 eV, EI) m/z (%): 350 (M(*'Br)*, 348 (M("Br)", 25.73),
25.40), 307 (100); HRMS (EI) caled for CisHaiBrO; [M']: 348.0719, found:
348.0718.

(12) Preparation of 4-allyl-5-(4-bromophenyl)-3-butyl-5-methylfuran-2(5H)-one
(rac-9) (wj-2-126)

Br

\ "Bu

'Bu __Br __5mol% PdCl, el
. + / ° e O

M CO,H DMA, 50 °C, 23 h (0]

rac-2f 6.0 eq.
Br rac-9
79% yield

Following Typical Procedure VII: the reaction of rac-2f (154.7 mg, 0.5 mmol),
PdClL: (4.4 mg, 0.025 mmol), DMA (3 mL), and allyl bromide (259.6 uL, d = 1.398
g/mL, 362.9 mg, 3.0 mmol) afforded rac-9 (137.7 mg, 79%) [eluent: petroleum ether /
ethyl acetate = 20/1 (420 mL)]; oil; "H NMR (400 MHz, CDCl3): & = 7.52-7.44 (m, 2
H, Ar-H), 7.18-7.12 (m, 2 H, Ar-H), 5.56-5.41 (m, 1 H,=CH), 5.07-4.97 (m, 2 H, =CH>),
2.99 (ddt, J1 = 15.6 Hz, J» = 5.6 Hz, J3 = 1.6 Hz, 1 H, one proton of CH>), 2.85 (dd, Ji
=15.6 Hz, Jo = 7.2 Hz, 1 H, one proton of CH>); 2.29 (t, /= 7.8 Hz, 2 H, CH>»), 1.81(s,
3 H, CH3), 1.59-1.46 (m, 2 H, CH»), 1.40-1.28 (m, 2 H, CH»), 0.92 (t, /= 7.4 Hz, 3 H,
CH3); *C NMR (100 MHz, CDCl3): § =173.5, 163.8, 137.6, 132.2, 131.8, 127.9, 127.3,
122.6, 117.9, 87.3, 30.6, 30.1, 23.5, 23.3, 22.6, 13.8; IR (neat): v = 3085, 2958, 2931,
2864, 1749, 1668, 1637, 1490, 1453, 1396, 1256, 1207, 1079, 1043, 1006 cm™'; MS (70
eV, EI) m/z (%): 350 M(®'Br)*, 26.45), 348 (M("’Br)", 26.02), 183 (100); HRMS (EI)
calcd for CisH217°BrO, [M']: 348.0719, found: 348.0723.

(13) Preparation of (R)-N-methoxy-N-methyl-2-butyl-4-(4-bromophenyl)-2,3-
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pentadienamide ((R)-10) (wj-2-128)"°

Br
Br
EDC-<HCI (1.3 eq)
yBu NEt; (1.3 eq)
H-HCI 3
=/ * N DMAP (0.1 eq.) y BU
Mé CO,H Me OMe ° > o Me
2 DCM,0°Ctort,3h Me )7—N'
(R)-2f 1.3 equiv. o) OMe
ee: 97% (R)-10

89% yield

97% ee

Typical Procedure VIII: To an oven-dried Schlenk flask were added (R)-2f (92.9
mg, 0.3 mmol, 97% ee), EDC*HCI (74.8 mg, 0.39 mmol), methyl methoxylamine
hydrochloride (38.0 mg, 0.39 mmol), and DMAP (3.8 mg, 0.03 mmol). After the flask
was degassed and refilled with Ar for three times to ensure the complete exclusion of
air, NEt3 (54.2 uL, d = 0.728 g/mL, 39.5 mg, 0.39 mmol) and DCM (1 mL) were added
sequentially. The resulting mixture was vigorously stirred at 0 °C for 1 h, gradually
warmed up to room temperature and stirred at room temperature for 2 h as monitored
by TLC, diluted with ethyl acetate (2 mL), and washed with saturated NH4CI (10 mL x
3). The combined organic layer was washed with brine, dried over anhydrous Na>SOs,
filtered, and concentrated. The residue was purified by chromatography on silica gel to
afford the product (R)-10 (94.0 mg, 89%) [eluent: petroleum ether / ethyl acetate = 10/1
(220 mL)]: 97% ee (HPLC conditions: OD-H column, hexane/PrOH = 99/1, 1.0
mL/min, A = 214 nm, g (major) = 8.0 min, #g (minor) = 9.4 min); [a]3® =-131.4 (c =
0.99, CHCI3); oil; '"H NMR (400 MHz, CDCl3): § = 7.49-7.42 (m, 2 H, Ar-H), 7.30-
7.20 (m, 2 H, Ar-H), 3.50 (s, 3 H, CH3), 3.23 (s, 3 H, CH3), 2.41 (t, /= 7.2 Hz, 2 H,
CH>), 2.14 (s, 3 H, CH3), 1.49-1.31 (m, 4 H, 2 x CH»), 0.89 (t, /= 7.0 Hz, 3 H, CH3);
I3C NMR (100 MHz, CDCl3): §=206.2, 167.8,135.1,131.5,127.4,120.9,101.4, 101.3,
61.1, 33.7, 30.1, 30.0, 22.3, 16.4, 13.9; IR (neat): v = 2956, 2929, 2860, 1942, 1637,
1484, 1458, 1408, 1372, 1183, 1148, 1105, 1076, 1006 cm™'; MS (ESI) m/z (%): 354
(MC'Br)+H"), 352 (M(”Br)+H"); HRMS (ESI) caled for C17H23”BrO,N [M+H]:
352.0907, found: 352.0904.

(14) Preparation of N-methoxy-N-methyl-2-butyl-4-(4-bromophenyl)-2,3-
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pentadienamide (rac-10) (wj-2-127)

Br
Br
EDC-HCI (1.3 eq)
By NEt3 (1 3 eq)
HeHCI
) £ N DMAP (0.1 eq.) 'Bu
~ . M
Mé CO,H Me™ "OMe — o ™ o o an Me :gﬁN, ©
g 1.3 equiv. 1
rac-2f q o) OMe
rac-10
83% yield

Following Typical Procedure VIII, the reaction of rac-2f (92.7 mg, 0.3 mmol),
EDC-HCI (74.8 mg, 0.39 mmol), methyl methoxylamine hydrochloride (38.0 mg, 0.39
mmol), DMAP (3.8 mg, 0.03 mmol), NEt3 (54.2 uL, d = 0.728 g/mL, 39.5 mg, 0.39
mmol), and DCM (1 mL) afforded the product rac-10 (88.0 mg, 83%) [eluent:
petroleum ether / ethyl acetate = 10/1 (220 mL)]; oil; 'H NMR (400 MHz, CDCl3): &
=7.48-7.42 (m, 2 H, Ar-H), 7.30-7.23 (m, 2 H, Ar-H), 3.50 (s, 3 H, CH3), 3.22 (s, 3 H,
CHs), 2.41 (t,J=7.4 Hz, 2 H, CH>), 2.14 (s, 3 H, CH3), 1.50-1.30 (m, 4 H, 2 x CH>),
0.89 (t,J= 7.0 Hz, 3 H, CH3); 3C NMR (100 MHz, CDCl3): 6 = 206.2, 167.8, 135.1,
131.5, 127.4,120.9, 101.4, 101.3, 61.1, 33.7, 30.1, 30.0, 22.3, 16.4, 13.9; IR (neat): v
=2957,2929, 2859, 1942, 1637, 1484, 1458, 1408, 1372, 1183, 1148, 1105, 1076, 1006
cm’; MS (ESI) m/z (%): 354 (M(®'Br)+H"), 352 (M(”Br)+H"); HRMS (ESI) calcd for
C17H23°BrO;N [M+H"]: 352.0907, found: 352.0906.

(15) Preparation of (R)-3-butyl-5-(4-bromophenyl)-3,4-hexadien-2-one ((R)-11)

(Wj-2-136)
Br Br
n
B
, Bu e 4.0 eq. MeMgBr ; ._/' !
Me //_N THF, -78°Ct0 0°C, 1 h Me 7—Me

(0] OMe O
(R)-10 (R)-11
97% ee 84% yield

97% ee

Typical Procedure IX: To an oven-dried Schlenk flask were added Weinreb

aminde (R)-10 (70.7 mg, 0.2 mmol, 97% ee) and THF (2 mL) under Ar atmosphere and
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cooled to -78 °C. Then MeMgBr (0.27 mL, 3.0 M in Et;0, 0.8 mmol) was added into
the solution dropwise with stirring. The resulting mixture was warmed up to 0 °C
gradually, monitored by TLC, quenched with 2 mL of H>O and extracted with ethyl
acetate (10 mL x 3). The combined organic layer was washed with brine, dried over
anhydrous Na»SOg4, filtered, and concentrated. The residue was purified by
chromatography on silica gel to afford the product (R)-11 (51.5 mg, 84%) [eluent:
petroleum ether / ethyl acetate = 15/1 (100 mL)]: 97% ee (HPLC conditions: OD-H
column, hexane/PrOH = 99.5/0.5, 1.0 mL/min, A = 214 nm, tr (major) = 6.3 min, r
(minor) = 7.4 min); [a]3® =-16.0 (c = 1.20, CHCI5); oil; '"H NMR (400 MHz, CDCl5):
0 =748 (dt, J1 = 8.4 Hz, J» = 2.2 Hz, 2 H, Ar-H), 7.29-7.21 (m, 2 H, Ar-H), 2.30 (t, J
=7.4Hz,2 H, CH»),2.24 (s, 3 H, CH3), 2.21 (s, 3 H, CH3), 1.45-1.28 (m, 4 H, 2 x CH>),
0.88 (t,J= 7.0 Hz, 3 H, CH3); ¥C NMR (100 MHz, CDCl3): 8 = 213.6, 198.5, 134.0,
131.8,127.2,121.5,111.7,104.2, 30.1, 27.3, 26.6, 22.4, 16.3, 13.8; IR (neat): v=2956,
2926, 2859, 1931, 1678, 1486, 1461, 1355, 1228, 1117, 1075, 1007 cm™'; MS (70 eV,
EI) m/z (%): 308 (M(*'Br)*, 6.39), 306 (M("Br)*, 6.71), 263 (100); HRMS (EI) calcd
for C16H19”’BrO [M*]: 306.0614, found: 306.0617.

(16) Preparation of 3-butyl-5-(4-bromophenyl)-3,4-hexadien-2-one (rac-11) (wj-2-

Br Br
By 4.0 eq. MeMgBr _ "By
. Me THF, -78°Ct0 0°C, 2 h .
Me N\ Me Me
0] OMe @)

rac-10 rac-11
82% yield

135)

Following Typical Procedure IX: the reaction of Weinreb aminde rac-10 (70.6 mg,
0.2 mmol), THF (2 mL) and MeMgBr (0.27 mL, 3.0 M in Et,0, 0.8 mmol) afforded the
product rac-11 (50.4 mg, 82%) [eluent: petroleum ether / ethyl acetate = 15/1 (100 mL)];
oil; TH NMR (400 MHz, CDCls): & = 7.49 (dt, J1 = 8.8 Hz, Ji = 2.2 Hz, 2 H, Ar-H),
7.28-7.21 (m, 2 H, Ar-H), 2.3 (t,J= 7.4 Hz, 2 H, CH»), 2.24 (s, 3 H, CH3), 2.21 (s, 3 H,
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CHs), 1.45-1.28 (m, 4 H, 2 x CHa), 0.88 (t, /= 7.0 Hz, 3 H, CH3); 3C NMR (100 MHz,
CDCly): & = 213.6, 198.5, 134.0, 131.8, 127.2, 121.5, 111.7, 104.2, 30.1, 27.3, 26.6,
22.4,16.3, 13.9; IR (neat): v = 2956, 2926, 2860, 1931, 1678, 1486, 1461, 1355, 1228,
1117, 1075, 1007 cm™'; MS (70 eV, EI) m/z (%): 308 (M(®'Br)*, 5.44), 306 (M("°Br)",
5.66), 263 (100); HRMS (EI) calcd for C16Hio°BrO [M*]: 306.0614, found: 306.0618.
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Monitoring Experiment*

"H NMR Monitoring Experiment of the kinetic resolution reaction (wj-3-121)

2 mol% [PdCl,*(R)-DTBM-SEGphos] Me CO,H

OH OH
10 mol% (PhO),POOH -—
"Bu——= Me \ + n =
Ph 20 equiv H,0, toluene-dg Ph "Bu Bu F;:\:Ie
rac-1a 0.5 mmol CH,Ph, (S)-2a (S)-1a

CO balloon, 20 °C, th

To a Schlenk tube (25 mL) were added [PdClx¢(R)-DTBM-SEGphos] (27.2 mg,
0.02 mmol), (PhO)>PO2H (24.9 mg, 0.1 mmol). After addition, the flask was degassed
and refilled with Ar for three times to ensure the complete exclusion of air. Then rac-
1a (202.4 mg, 1 mmol)/toluene-ds (3 mL), H-O (360 uL, d = 1.0 g/mL, 360.0 mg, 20
mmol)/toluene-ds (2 mL) and CH>Ph» (83.6 uL, d = 1.006 g/mL, 84.1 mg, 0.5 mmol)
were added sequentially under argon. After that, the Ar gas line was closed. The
resulting mixture was then frozen with a liquid nitrogen bath, degassed to remove the
argon inside completely, and refilled with CO by a balloon of CO (about 1 L) for three
times. Then the liquid nitrogen bath was removed and the mixture was allowed to stand
until completely thawed, vigorously stirred at 20 °C with a balloon of CO. 0.2 mL each
of the aliquot was taken with an Ar-purged syringes after 4 h, 8 h, 12 h, 16 h, 20 h. Then
the mixture was analyzed by 'H NMR spectra with CH,Ph; as the internal standard to
determine the yield of (S)-2a and the recoveries of 1a. The residues were purification
by the preparative TLC (petroleum ether / ethyl acetate = 5/1) and the ee value were

determined by HPLC analysis. And the data acquired were analyzed by Origin 9.

Supplementary Table 1. "H NMR Monitoring Experiment of the Kinetic resolution
reaction

S54



2 mol% [PdCl,+(R)-DTBM-SEGphos] Me CO,H o
= 10 mol% (PhO),POOH —
= LMe AN + n — /,
20 equiv H,0, toluene-dg Ph By BuT< Me

Ph Ph
rac-1a 0.5 mmol CH,Ph, (S)-2a (S)-1a
CO balloon, 20 °C, th
. NMR yield of (S)-2a, Recovery of 1a,
entry time /'h ce of (S)-2a / % ce of 1a/%
1 4 14, 91 86, 12
2 8 38, 90 61, 53
3 12 56, 76 40, 98
4 16 61, 62 32,98
5 20 65, 55 27,99
100 q
90 4 — a —&— NMR yield of (S)-2a

S~ —#—ee of (S)-2a

80

70 4

60

50 +

40

30 4

NMR yield, ee of (S)-2a (%)

20 4

10

t (h)

Supplementary Figure 2. The effect in the formation of (5)-2a via the kinetic
resolution reaction.

100
90
80—

70

60

50

40 4

30

Recovery, ee of 1a (%)

20

t (h)

Supplementary Figure 3. The effect in the recoveries of 1a via the kinetic
resolution reaction.
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SAESI-MS studies4

SAESI-MS conditions

SAESI-MS spectra were recorded on a Thermo TSQ Quantum Access triple-
quadrupole mass spectrometer (Thermo Fisher Scientific, Waltham, MA) equipped
with a home-made SAESI ion source in positive mode. The basic SAESI conditions
were: vacuum, 2.8x107 torr; spray voltage, 4000 V; capillary temperature, 275 °C;
sheath gas pressure of two sprayers, 3 arb. units; the collision energy of CID, 20 eV.
Data acquisition and analysis were done with the Xcalibur (version 2.0, Thermo Fisher
Scientific) software package.

In solvent-assisted electrospray ionization mass spectrometric experiment, the
angle (o) between the two sprayers is 45° and the distance (b) between the tip of
sprayers and the inlet to the mass is 6 mm. The chemical solutions were injected by a
500-pL air-tight syringe with a speed at 5 uLL/min to SAESI-MS. The assisted solvent
of methanol was injected by another 500-uL air-tight syringe with a speed at 5 pL/min.
SAESI-MS device.

(a)

(b) Assisted SOIVEN! e

HV

Assisted-solvent sprayer

i /
Inlet of a mass
\ spectrometer
, T b
Sample spraver

Sample solvent

Supplementary Figure 4. (a) Photographic image of SAESI apparatus. (b)
Schematic representation of the SAESI. The angle (o) between the two sprayers is
45° and the distance (b) between the tip of sprayers and the inlet to the mass is 6
mm.
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Area Percent Report

Agilent Technologies

sample wj-1-015-1-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2019-07-12 22-04-29\003-P2-C1-wj-1-015-
1D

Acquisition Data:

DADT C, Sig=214 4 Ref=360,100
400 OH
3754
3504
3251
3004
275
250
225
2004
1751
150
1251
100+
751
50
25

masLl

11.019

[
b 7.241

05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 115 12 125 13 135 14 145 15
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
7.241 0.1632 3.1758 34.0856 1.8496
11.019 0.2683 104.3075 1808.7644 98.1504
Sum  1842.8500 100.0000
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Area Percent Report

sample

Data file:

Agilent Technologies

wj-1-015-1-rac-AS-H-98-2-1.0-
214

C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2019-07-12 22-04-29\004-P2-C2-wj-1-015-
1-rac.D

Acquisition Data:

5000

47504
45004
42504
40004
37504
3500+
32504
30004
27504
2500+
22504
20004
17504
15004
12504
10004

7504

500

2504

0

DADT C, Sig=214.4 Ref=360,100

OH

"Bu—— Me

rac-1a

7182

10.929

05 1

Signal:
RT [min] Width [min] Height Area Area%

7.182
10.929

15 2 25 3 35 4 45 5 55 6 B5 7 75 8 85 9 895 10 105 11 115 12 125 13 135 14 145 15
Time [min]

DAD1 C, Sig=214,4 Ref=360,100

0.1838  1251.3541 14780.0400 49.4825
0.2866 820.3699 15089.1592 50.5175
Sum 29869.1992 100.0000
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masLl

Area Percent Report

sample

Data file:

Acquisition Data:

8504
800
7504
7004
6504
6004
550 4
500 -
4504
4004
350
300+
2504
200+
1504
1004
50+

Signal:

wj-1-017-1-AS-H-98-2-1.0-214

Agilent Technologies

C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2019-07-13 22-07-09\003-P2-C1-wj-1-017-

1.D

DAD1 C, Sig=214 4 Ref=360,100

nBy——

Me
(S)-1b

OH
\''Me

5,511

8.456

05 1 15

2’5

RT [min] Width [min]

6.511
8.456

0.1597
0.2057

35 4 45

Height
4.5076
217.3427
Sum

o-)A
o

55 6§

DAD1 C, Sig=214,4 Ref=360,100

Area
47.0272
2900.7468
2947.7741

7 75 8
Time [min]

Area%
1.5953
98.4047
100.0000
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Agilent Technologies

sample wij-1-017-1--rac-AS-H-98-2-1.0-
214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2019-07-13 22-07-09\004-P2-C2-wj-1-017-
1-rac.D

Acquisition Data:

DADT C, Sig=214.4 Ref=360,100

2400 OH
2200"Bu——= Me
2000
1800+ Me
1600 rac-1b
1400
1200
1000
2
800+ ? "
600+ §
400
200+
° 05 1 15 2 25 3 35 4 45 55 6 65 7 715 8 85 95 10 105 11 115 12 125 13 135 12 145 15
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
6.504 0.1573 628.7550 6430.8804 50.0834
8.485 0.2092 475.5550 6409.4746 49.9166
Sum 12840.3550 100.0000
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Area Percent Report

Agilent Technologies

sample wj-1-020-1-AS-H-98-2-1.0-214

Data file: C:\Users\Public\Documents\ChemStation\1\Data\zwf-allenioc acid_LC 2019-07-17 08-33-24\018-
P2-C1-wj-1-020-1.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

1200
11004
1000 4

900
800
7004

masll

500 -
500 -
4004

8834

300
200+
1004

(]
4656

1 2 3 4 5 B 7 & g w11 12 13 14 15 18 17 18 19 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
6.560 0.1728 13.1455 145.0943 2.9778
8.834 0.2559 307.9590 4727.5161 97.0222
Sum  4872.6104 100.0000
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Area Percent Report

Agilent Technologies

sample wj-1-020-1-rac-AS-H-98-2-1.0-214

Data file: C:\Users\Public\Documents\ChemStation\1\Data\zwf-allenioc acid_LC 2019-07-17 08-33-24\019-P2-
C2-wj-1-020-1-rac.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100
1500 OH

14001 "Bu—=—=—%Me

1300
12001 rae-1c
1100
1000
900
800+
700+
600+
500+
400+
300+
200+
100+

Me

masLl

5.538

8.814

1 3 3 4 5 6 7 8 g 0 11 12 13 14 15 1§ 17 18 13 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
6.538 0.1757 384.6389  4292.6299 50.0367
8.814 0.2435 278.5787  4286.3359 49.9633
Sum  8578.9658 100.0000
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Area Percent Report

Agilent Technologies

sample wj-024-1-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2019-07-18 18-05-16\003-P2-C1-wj-1-024-
1D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=350.100
300+ OH

280
2601
240
2201
2004
180+
160
140
1204
100

80

60

404

204

OMe

masLl

18.81

[an]
be12.938

s
3%
=
=
=
(&}
—
=
-
=
s
oo
s
=)
[
=)

i 2 3 i 5 6 7 8 g 10 11 12
Time [min]

Signal: DAD1 C, Sig=214,4 Ref=360,100

RT [min] Width [min] Height Area Area%
12.988 0.3349 1.5093 33.2290 1.2575
18.810 0.5153 79.4234  2609.1577 98.7425

Sum  2642.3867 100.0000

S78


dell
图章


Area Percent Report

Agilent Technologies

sample wj-024-1-rac-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2019-07-18 18-05-16\004-P2-C2-wj-1-024-
1-rac.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

1000 4 OH
"Bu——= Me
900 -
200 - rac-1d OMe
7004
500
z
= 500+
400 - 2
@
3004 o %
2004 i
100 -
1 2 3 4 5 ] 7 8 ] 10 11 12 13 14 15 16 17 18 19 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
12.904 0.3434 257.7123  5642.5371 49.9467
18.542 0.5142 173.5065  5654.5762 50.0533

Sum 11297.1133 100.0000
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7.582
7.560
7.310
7.289

S

2.445
2.429
2.279
2.262
2.244
1.705
1.561
1.544
1.526
1.507
= 1.489
1.466
1.448
1.430
1.411
1.393
1.376
0.939
0.921
0.903
-0.000

S

(e


dell
图章


OQ‘L

OQL

OOF

nNZResE
>0 =T
nmun o =Ng
"5SS
2o ZzO
SCPuHd=2=
8@0..©|
o5 8
S
oY Q
zZo o
T
2
N
3>
vs)
c
2}
|
)
e
=T
)

10

Ndd

S81

144.814

133.216

_—128.208
126.501

_—85.982
_——83.344

- T77.324
w 77.000
76.684

69.566

_—33.597
_—30.627

21.945
18.335

13.531


dell
图章


Area Percent Report

Agilent Technologies

sample wj-1-027-1-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2019-07-20 15-28-57\003-P2-C1-wj-1-027-
1D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

800
750 4
700+
550 4
6004
5504
500 -
4504
4004
3504
300
250
200 -
150 -
100
504

masLl

11.079

(o)
°°->+8.1

g 0 11 12 13 14 15 1§ 17 18 13 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
8.100 0.2085 13.5342 181.5527 4.4689
11.079 0.2951 206.6439  3881.0625 95.5311
Sum  4062.6152 100.0000

S82


dell
图章


masLl

Area Percent Report

Agilent Technologies

sample wj-1-027-1-rac-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2019-07-20 15-28-57\004-P2-C2-wj-1-027-
1-rac.D

Acquisition Data:

1600 DAD1 C, Sig=214 4 Ref=360,100

1500 OH
1400."BuU——= Me
13004

1200
1100 rac-1e

10004 Cl
900

800
7004
500
500
400+
300+
200
1004

0

7.872

10.833

1 3 3 4 5 6 7 8 g 0 11 12 13 14 15 16 17 18 19 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
7.972 0.2023 400.7166  5230.1724 49.9318
10.833 0.2865 287.8897  5244.4502 50.0682
Sum 10474.6226 100.0000
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sample wj-1-028-1-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2019-07-20 19-12-56\022-P2-C1-wj-1-028-
1D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

11004
10004
900
2004

700+

500 4

masLl

500 +

11.019

4004
300
200+

1004

1 3 3 4 5 6 7 8 g 0 11 12 13 14 15 1§ 17 18 13 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
8.300 0.2195 1.1975 16.9838 0.2998
11.019 0.2957 299.9573  5648.5952 99.7002
Sum  5665.5790 100.0000
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sample wj-1-028-1-rac-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2019-07-20 19-12-56\023-P2-C2-wj-1-028-
1-rac.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

1200 4 OH
1100 NBy—— Me
1000 4
9001 rac-1f
2004
Br
7004
B0
5000
400 - § 1
3004 ;
2004
100 -
1 2 3 4 5 ] 7 g ] 10 11 12 13 14 15 16 17 18 19 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
8.397 0.2152 307.5428  4248.5869 49.9716
11.155 0.2989 222.6530 4253.4209 50.0284

Sum  8502.0078 100.0000
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sample wj-1-032-1-AS-H-90-10-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2019-07-24 08-34-00\030-P2-C3-wj-1-032-
1D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

800
7504
7004
6504
500 -
550 -
500 -
450+
4004
3504
300
250
200 -
150 -
100
504

masLl

6,783

7477

05 1 15 2 25 3 35 4 45 5 55 & 65 7 75 8 85 9 05 10 105 11 115 12 125 13 135 14 145 15
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
6.783 0.1484 206.8252  2027.9703 98.4971
7477 0.1532 3.1326 30.9439 1.5029
Sum  2058.9142 100.0000
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sample

Data file:

Acquisition Data:

wj-1-032-1-rac-AS-H-90-10-1.0-214

Agilent Technologies

C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2019-07-24 08-34-00\031-P2-C4-wj-1-032-
1-rac.D

DAD1 C, Sig=214 4 Ref=360,100

150+
140+
130
120 rac-1g
110+
100+
a0+
80+
70+
60+
50+
404
30+
20+
10+

NBu——=

OH
Me

CO,Me

AN o

6,782
7461

05 1 15 2

25 4 35 4 45 5 55 6 65

Signal: DAD1 C, Sig=214,4 Ref=360,100

RT [min] Width [min] Height Area
0.1502 39.5373 386.8459
0.1618 36.8955 385.1939

6.782
7.461

Sum 772.0398

7 75 8
Time [min]

Area%
50.1070
49.8930

100.0000
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sample wj-4-134-AS-H-95-5-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2021-10-12 15-26-33\002-P2-C1-wj-4-
134.D

Acquisition Data:

DADA C, Sig=214.4 Ref=360,100
42501 OH

4000 1
3750+
3500+
3250+
3000
2750+
2500+
2250+
2000
1750
1500
1250
1000 4
750+
500+
250+

masll

5.392

05 1 15 2 25 4 35 4 45 5 55 6 65 75 & g5 & 45 10 105 11 115 12 125 13

Signal: DAD1 C, Sig=214,4 Ref=360,100

RT [min] Width [min] Height Area Area%
7.050 0.1655 15.7134 171.7532 1.1175
8.392 0.2140 1094.6259 15198.0674 98.8825

Sum 15369.8206 100.0000
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sample wj-4-134-rac-AS-H-95-5-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2021-10-12 15-26-33\003-P2-C2-wj-4-
134--rac.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

32004
30004
2800+
2600+
2400+
22004
20004
1800
16004
14004
12004
10004
800
500 -
400+
200+

masll

5.977
8.28

05 1 15 2 25 4 35 4 45 5 &5 6 65 7 75 & &5 9 96 10 105 11 115 12 125 13
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
6.977 0.1845 821.0001 9090.6621 50.0233
8.280 0.2071 674.5023 9082.1826 49.9767
Sum 18172.8447 100.0000
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sample wj-1-038-1-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\DEF_LC 2019-09-04 09-57-05\035-P2-C1-wj-1-038
-1.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100
65_ OH

. Bu—=—'"Me

551 . Cy
50 (S)-1i

45
40/
35+
30+
25
201
154

104
5
0

02040608 1 12141618 2 22242628 3 32343638 4 42444648 5 52545658 6 62646668 7 727476

masLl

5962

Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
5.962 0.1273 17.3202 141.5171 100.0000

Sum 141.5171 100.0000
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sample wj-1-038-1-rac-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\DEF_LC 2019-09-04 09-57-05\037-P2-C2-wj-1-038
-1-rac.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

0. OH

85 -
SU_nBUTéMe
751 C
701 rac-1i y
B5-
60
55
504
451
404
354
30-
25
20-
15

10+
g A
0

02040608 1 12141618 2 22242628 3 32343638 4 42444648 5 52545658 6 62646668 7 727476

masLl

508

5.967

Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
4.508 0.0888 23.4767 134.3593 49.9786
5.967 0.1279 16.3616 134.4742 50.0214

Sum 268.8335 100.0000
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sample wj-1-055-1-1C-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\wgl 2019-09-17 09-02-49\060-P2-C5-wj-1-055-1.D
Acquisition Data:

DADT C, Sig=214 4 Ref=360,100

170+ OH

160+ py — /
150, BUT< Me

1401 tBu
o (SM]

473

o
04 &
=

-1 JJ‘J\/\/\
-204

05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 115 12 125 13 125 14 145 15

Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
4.222 0.1355 1.2791 10.3955 2.4737
4.473 0.1379 49.5485 409.8443 97.5263

Sum 420.2397 100.0000
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sample wij-1-055-1-rac-1C-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\wgl 2019-09-17 09-02-49\061-P2-C6-wj-1-055-1-
rac.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

masLl
o

217
461

05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 115 12 125 13 135 14 145 15
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
4.217 0.1301 21.6970 169.3124 49.7421
4.461 0.1315 21.6804 171.0677 50.2579
Sum 340.3801 100.0000
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sample wj-1-051-1-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2019-09-12 22-38-10\003-P2-C1-wj-1-051-
1D

Acquisition Data:

DADY C, Sig=214 4 Ref=360,100
2004 OH

7504 n — o
200 C5H11—_< Me

Ph
G504 (S)-1 K
6004

550
500
450+
4004
3504
300
250
200 -
150 -
100
504

masLl

9.41

(o)
St B.459

1 3 3 4 5 6 7 8 g 0 11 12 13 14 15 16 17 18 19 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
6.459 0.1237 14.7959 118.8316 4.3368
9.410 0.1953 207.6289  2621.2363 95.6632
Sum  2740.0679 100.0000
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sample wj-1-051-1-rac-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2019-09-12 22-38-10\004-P2-C2-wj-1-051-
1-rac.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

1000+ OH
sop. O8I T EPhMe
300 - rac-1k
7004
800
O
T s00d
4004 N
¥
300+ @ %
200+ g
100+
1 2 3 i 5 & 7 8 9 10 11 12 13 14 15 16 17 15 19 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
6.442 0.1259 261.4917 2104.3892 49.7532
9.338 0.1935 170.4534  2125.2681 50.2468

Sum  4229.6572 100.0000
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sample wj-1-054-1-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2019-09-16 20-02-18\003-P2-C1-wj-1-054-
1D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

1000 4 OH
900_”C6H13%<"Me
Ph
800+ (S)-11
700+
G000
z
= 5004
4004 @
%
300 4 o
200 4
100 s
1 2 3 4 5 5 i g g 10 11 12 13 14 15 16 17 18 19 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
6.010 0.1346 16.3880 149.7057 4.8551
8.499 0.1798 255.7857  2933.7458 95.1449

Sum  3083.4516 100.0000
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sample wj-1-054-1-rac-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2019-09-16 20-02-18\004-P2-C2-wj-1-054-
1-rac.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100
1800
OH

1700 -
1600 1 CsH13_—_éMe
1500 Ph
1400 rac-11
1300+
1200
1100+
1000
900
300 -
7004
800 -
500
400+
300+
200 -
100+

masLl

(o)
o >{»5 a5z
5.348

7 8 g 0 11 12 13 14 15 1§ 17 18 13 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
5.952 0.1286 4594753  3544.4277 49.8856
8.348 0.1940 305.9164  3560.6772 50.1144
Sum  7105.1050 100.0000
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sample wj-1-072-1-AS-H-98-2-1.0-214

Data file: C:\Users\Public\Documents\ChemStation\1\Data\zwf-allenioc acid_LC 2019-10-05 11-37-07\036-P2-
C1-wj-1-072-1.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

1900+
18004
17004
1600
1500
1400+
1300
12004
1100+
T 10004
ann
800
7004
600
500
400+
3004
200
100+

m

5875

(o)
ol 877

6 7 8 g 0 11 12 13 14 15 1§ 17 18 13 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
4.877 0.0977 28.5560 180.2966 4.3083
5.875 0.1241 496.5209  4004.5703 95.6917
Sum  4184.8669 100.0000
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sample wj-1-072-1-rac-AS-H-98-2-1.0-214

Data file: C:\Users\Public\Documents\ChemStation\1\Data\zwf-allenioc acid_LC 2019-10-05 11-37-07\037-P2-
C2-wj-1-072-1-rac.D

Acquisition Data:

DADT C. Sig=214 4 Ref=360,100
8500 OH
gon0-"C7His——=— Me
75001
7000 Me
6500 |
6000 1
5500 1
5000 1
4500
4000 |
3500
3000
2500 1
2000
15004
10004
500

rac-1m

masLl

873

588

1 3 3 4 5 6 7 8 g 0 11 12 13 14 15 1§ 17 18 13 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
4.878 0.1031 22445510 14895.3457 49.6865
5.880 0.1317  1795.0894 15083.3193 50.3135
Sum 29978.6650 100.0000
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masLl

sample

Data file:
1.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100
2800+

wj-1-069-1-AS-H-98-2-1.0-214

Agilent Technologies

C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2019-09-28 15-09-29\003-P2-C1-wj-1-069-

26004
2400+
2200+
20004
18004
1600
14004
12004
10004
800
500
4004
200+
0

5373

5.612

Signal:
RT [min] Width [min]

5.373 0.1068

6.612 0.1403

Height
5.2197
704.2572

Sum

DAD1 C, Sig=214,4 Ref=360,100

Area
36.1348
6417.6631
6453.7979

9 o 1N
Time [min]

Area%
0.5599
99.4401
100.0000
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Agilent Technologies

sample wj-1-069-1-rac-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2019-09-28 15-09-29\004-P2-C2-wj-1-069-
1-rac.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

3000 OH
2800 "CgHy7——=— Me
2600
2400+
2200
2000+ cl
1800
1600
1400
1200
1000
800+
600
400+
200+

rac-1n

5534

(o)
i — %R

8 g 0 11 12 13 14 15 1§ 17 18 13 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
5.534 0.1128 777.6021 5654.7524 49.9115
6.831 0.1470 596.2778 5674.8145 50.0885
Sum 11329.5669 100.0000
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Agilent Technologies

sample wj-1-120-1-AS-H-98-2-1.0-214

Data file: C:\Users\Public\Documents\ChemStation\1\Data\zwf-allenioc acid_LC 2019-12-03 19-19-43\002-P2-
C1-wj-1-120-1.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

1200- 'Pr OH
11004 — ('l'j":]"e
1000 4 (S)-10
900
800+
5 700+
£ 600
500+
3
4004 o
300+
200
1004 f
0 Y
i 2 3 i 5 6 7 8 g 10 11 12 13 14 15 16 17 18 19 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
6.650 0.1378 6.9647 61.9364 1.4505
9.224 0.2045 321.9935 4208.0449 98.5495

Sum  4269.9813 100.0000
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sample wj-1-120-1-rac-AS-H-98-2-1.0-214

Data file: C:\Users\Public\Documents\ChemStation\1\Data\zwf-allenioc acid_LC 2019-12-03 19-19-43\003-P2-
C2-wj-1-120-1-rac.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

8504 Pr OH
800 - — Me
750
700 rac-10
650 -
600
550 -
500 -
450
400+
350
300 -
250
200 -
150+
100+
50

masLl

6792

9.634

1 3 3 4 5 6 7 8 g 0 11 12 13 14 15 16 17 18 19 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
6.792 0.1431 224.1575  2058.3005 49.8814
9.634 0.2146 150.2552  2068.0857 50.1186
Sum  4126.3862 100.0000
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sample wj-1-057-1-AS-H-95-5-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\wgl 2019-09-18 08-46-24\053-P2-C1-wj-1-057-1.D
Acquisition Data:

DAD1 C, Sig=214,4 Ref=360,100
280- Cl OH

260 - — “Me
2404 Ph

220 (S)-1p

200 -
180+
160
140
120+
100+
80-
B0
404
20-

mal

15.778

-4 9 069

10 11 12 13 14 15 16 17 13 19 20 21 22 23 24 25 26 27 23 23 30
Time [min]

=
3
U
s
-
=}
-
=)

Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
9.069 0.1916 2.4201 29.7949 1.6814
15.778 0.3692 73.3359  1742.2300 98.3186
Sum  1772.0249 100.0000
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sample wj-1-057-1-rac-AS-H-95-5-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\wgl 2019-09-18 08-46-24\054-P2-C2-wj-1-057-1-
rac.D

Acquisition Data:

DADT C, Sig=214 4 Ref=360,100
Cl OH
— Me

Ph

1400
13004
12004 4
1100
10004
900 -

800

700 4

500 -

500 -

4004

300

200 -

100

0

rac-1p

masLl

9 065

>¢15.7??

1 2 3 4 5 6 7 8 6 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 2§ 27 28 20 30
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
9.065 0.2079 349.9830 4366.1230 49.8629
15.777 0.3709 183.6236  4390.1318 50.1371
Sum  8756.2549 100.0000
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sample wj-1-111-1-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\YuanYuan 2019-11-11 18-50-01\017-P2-C1-wj-1-
111-1.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

950 |
gn0. Ph OH
8504 ‘\%Q Me
500 1 Ph
750 (S)-1q

700
650 |
600 1
550 1
500 1
450
400
3501
3001
2501
200+
150+
100+

masLl

16.566

3
12932

14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time [min]

—
[
=
.
w
=}
|
o
e}
—
=
—
s
=
=
=
=

Signal: ~ DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
12.932 0.3035 19.3830  353.0218 5.5040
16.566 04122 2450556  6060.9170 94.4960
Sum  6413.9388  100.0000
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sample wj-1-111-1-rac-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\YuanYuan 2019-11-11 18-50-01\018-P2-C2-wj-1-
111-1-rac.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100
Ph _ oH
— Me
650 - Ph
00 rac-1q
550
500
450+
400+
350
300+
250 -
200+
150+
100+
50+

masLl

12,725

16,596

1 2 34 4 5 6 7 & 8 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 2% 29 30
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
12.725 0.2820 189.8749 3450.9958 49.9081

16.596 0.3812 141.6962  3463.6985 50.0919
Sum  6914.6943 100.0000
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sample wj-1-082-1-AS-H-90-10-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2019-10-17 17-55-02\004-P2-C1-wj-1-082-
1D

Acquisition Data:

DADT C, Sig=214 4 Ref=360,100
700- NC OH
6504 (\)3T<' Me

600+ Ph
550+ (S)-1r

5004
4504
4004
350+
300+
2504
200+
1504
100+

50+

0 A /\_

1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
Time [min]

masLl

29.431

417082

Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
17.082 0.4154 11.7621 293.1832 3.1193
29.431 0.7669 184.7821  9105.9668 96.8807
Sum  9399.1500 100.0000
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sample wij-1-082-1-rac-AS-H-90-10-1.0-
214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2019-10-17 17-55-02\005-P2-C2-wj-1-082-
1-rac.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=350,100
5500.NC OH
2600, 3 — Me
2400
2200
2000+
1800
1600
1400
1200+
1000 1
500+
600+
400
200+

rac-1r

mal

16.973

[an])
>¢29 a3

1 2 2 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 25 29 30 31 32 33 34 35

Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
16.973 0.4430 745.3535 21145.2012 49.8992
29.330 0.8164 405.8014 21230.6484 50.1008

Sum 42375.8496 100.0000
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sample wj-1-134-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2020-06-02 12-57-04\002-P2-C1-wj-1-
134.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=350,100
050+ OH

an0 | _

850+ /S — ("'Me
8004 —— Ph
750+ (S)-1s

700
650
600
550
500 |
450
400
350
300
250
2001
150
1004

masLl

12.431

h
[an)
4997

1 3 3 4 5 6 7 8 g 0 11 12 13 14 15 1§ 17 18 13 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
9.970 0.1894 6.0447 74.3090 1.8280
12.431 0.2487 246.7380  3990.7153 98.1720
Sum  4065.0243 100.0000
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sample wj-1-134-rac-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2020-06-02 12-57-04\003-P2-C2-wj-1-134-
rac.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

500 - OH
450 — Me
— Ph
400 rac-1s
350
300 -
}
T 250
200 - ®
150 =] §
100+ ¥
50+
i 2 3 i 5 6 7 5 g 10 11 12 13 14 15 16 17 18 19 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
10.088 0.1920 130.3764 1631.1051 49,9835
12.792 0.2531 99.6525 1632.1830 50.0165

Sum  3263.2881 100.0000
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masLl

Area Percent Report

sample

Data file:

Acquisition Data:

wj-1-122-1-AS-H-98-2-1.0-214

Agilent Technologies

C:\Users\Public\Documents\ChemStation\1\Data\zwf-allenioc acid_LC 2019-12-03 19-19-43\010-P2-

C1-wj-1-122-1.D

DAD1 C, Sig=214 4 Ref=360,100

24004
22004
20004
1800
16004

npr

Me
(S)-1t

OH
(Et

1400 4
12004
1000 4
800
500 -
4004
2004

45.543

5.979

Signal:
RT [min] Width [min]

5.543 0.1144

6.979 0.1512

Height
21.9182
636.6016
Sum

DAD1 C, Sig=214,4 Ref=360,100

Area
162.2364
6178.2861
6340.5225

9 o 1N
Time [min]

Area%
2.5587
97.4413
100.0000
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Agilent Technologies

sample wj-1-122-1-rac-AS-H-98-2-1.0-
214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\zwf-allenioc acid_LC 2019-12-03 19-19-43\011-P2-

C2-wj-1-122-1-rac.D
Acquisition Data:

DADT C, Sig=214.4 Ref=360,100

oot oH
o mPr—=—=——Et

1300
1200 Me
1100+
1000 rac-1t
900+
800+
700+
600+
500
400
300+
2004
100

5.531
5.985

1 3 3 4 5 6 7 8 g 0 11 12 12 14 15 18 17 18 19 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
5.531 0.1147 417.5157  3102.4727 49.8900
6.985 0.1533 315.4018  3116.1555 50.1100
Sum  6218.6282 100.0000
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Agilent Technologies

sample wj-1-013-2-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2019-07-11 09-14-49\006-P2-C4-wj-1-013-
2D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

4250 4
A000
3750+ \\nBu
3500 - =
. Mé COOH
27504 (S)-2a

25004
22804
20004
1750
1500 -
12504
1000 4
Ta0-
004
2504

masLl

3,619

(o)
?411.666

1 3 3 4 5 6 7 8 g 0 11 12 12 14 15 1 17 18 19 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
8.619 0.2713  1090.7281 19793.5664 95.0068
11.566 0.4164 41.6374 1040.2765 4.9932
Sum 20833.8429 100.0000
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Agilent Technologies

sample wij-1-013-2-rac-AS-H-98-2-
1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2019-07-10 19-09-25\008-P2-C6-wj-1-013-
2-rac.D

Acquisition Data:

DADT C, Sig=214.4 Ref=360,100

3501
800 1
750 "Bu
7004 .

650 Mme COOH
G004

550 rac-2a
500 1
450
400
3504
300
250
200
150
1004

50

mal

8.557
11.366

1 3 3 4 5 6 7 8 g 0 11 12 13 14 15 16 17 18 19 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
8.557 0.3203 223.4749  4833.5288 48.7991
11.366 0.4277 173.1143  5071.4165 51.2009
Sum  9904.9453 100.0000
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2.398
2.313
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2.130
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1.483

_/~ —— 1.464
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. Agilent Technologies

sample wij-1-016-2-AS-H-98-2-1.0-
214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2019-07-12 22-04-29\009-P2-C7-wj-1-016-
2D

Acquisition Data:

DADT C, Sig=214.4 Ref=360,100

2200 -
2000 - Me n
\\BU
1800 —
-\
1600 4 Me COOH
1400 (S)-2b
2 12004
£
1000+
300 - B
600 - ¥
400 - N
200 - §
1 2 3 4 5 6 7 g 9 10 11 2 13 14 15 16 17 18 19 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
7.057 0.2239 582.6659 8584.3232 95.9713
10.062 0.4107 12.6379 360.3499 4.0287

Sum  8944.6731 100.0000
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. Agilent Technologies

sample wij-1-016-2-rac-AS-H-98-2-
1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2019-07-12 22-04-29\010-P2-C8-wj-1-016-
2-rac.D

Acquisition Data:

DADT C, Sig=214.4 Ref=360,100

20004
1800 Me
"Bu
1600+ .
1400 - Me COOH
-2
1200 (S) b
7
IS 1000 -
300 - —
500 - E @
400 2
200
0 : : : : : : : : : : : : : : : : : : : 3
1 2 3 4 o) 5] 7 3 g 10 11 12 13 14 15 16 17 18 19 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
7.067 0.2220 514.9291  7503.5029 49.8546
9.978 0.3301 352.0159  7547.2827 50.1454

Sum 15050.7856 100.0000

S151


dell
图章


0l

Ndd

ooﬁl

N
O

00’

i

T

145)4

l

S152

2z-(S)

SIN

HOOD

i o
SIZEES
TR
ok Mo

o Zo©
QO pH=2N
O-_\ SO
Sw o T
38 ©

S
°cs O
=0 »
T
N $

N

SN

Dy

ndg

7.246
7.227
7.208
7.181
7.072
7.054

2.347
2.322
2.303
2175

1.496
1.478
1.459
1.441

) 1422
1.392

N\ 1374
1.356

1.337

1.319

1.301

1.254

0.896

0.878

0.860

-0.000

.

il


dell
图章


00¢

0SlL

0oL

Ndd

2Z-(S)

NNZOes
>0 =T
nn o, ==73
||§o)o
—
2o Z3®
0001_|_\M
o o
Soo S
o= O
o O
°J Q
zZo
I
N T
N

ST

A SO, A A A S

S153

212.572

172.803

138.122
- 134.923

128.421
—— 128382
T 126.754
123175

105.211
—101.624

77316

? 77.000
76.676

~30.200
28.312

22237
21447

_—16.360
13.808


dell
图章


Area Percent Report

Agilent Technologies

sample wj-1-019-2-AS-H-98-2-
1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\zwf-allenioc acid_LC 2019-07-15 22-12-25\005-P2-

C3-wj-1-019-2.D
Acquisition Data:

DAD1 C, Sig=214 .4 Ref=380,100
Me

3400
3200+
3000
2800
2600 IBu
2400+ :\

22004 Me COOH

2000 .
1800 (S)-2¢

1600 4
14004
1200+
1000
800
500
4004
200+

mal

7.33

[an])
?¢9.348

1 3 3 4 5 6 7 8 g 0 11 12 12 14 15 16 17 18 19 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
7.330 0.2404 868.6541 14024.9150 95.6821
9.348 0.3852 27.3880 632.9089 4.3179
Sum 14657.8240 100.0000
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Agilent Technologies

sample wj-1-019-2-rac-AS-H-98-
2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\zwf-allenioc acid_LC 2019-07-15 22-12-25\006-P2-

C4-wj-1-019-2-rac.D

Acquisition Data:

DADT C, Sig=214.4 Ref=360,100

1400
Me

1300
1200
1100 By
1000 4

001 Me COOH
800+ rac-2c
700+

500
500
4004
300
200 -
1004

mal

7.301
9.056

1 3 3 4 5 6 7 8 g 0 11 12 12 14 15 16 17 18 19 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
7.301 0.2540 355.2681 6151.0254 49.7808
9.056 0.3249 281.8253 6205.1973 50.2192
Sum 12356.2227 100.0000
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Agilent Technologies

sample wj-1-022-2-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2019-07-18 08-40-27\005-P2-C3-wj-1-022-
2D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

Me

1300
1200+
1100+
1000+ LBu
ann
800
700
600
500

masLl

9414

400+
300
2004
1004

(o]
>¢10.?3

1 3 3 4 5 6 7 8 g 0 11 12 13 14 15 1§ 17 18 13 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
9.414 0.3818 333.5311 7639.8374 95.3541
10.730 0.4053 15.3062 372.2325 4.6459
Sum  8012.0699 100.0000

S158


dell
图章


Area Percent Report

Agilent Technologies

sample wj-1-022-2-rac-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2019-07-18 08-40-27\006-P2-C4-wj-1-022-
2-rac.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=350,100
1800 Me

1400
13001
1200+ /'Bu

1100 + *
000, Mé COOH

900+ rac-2w

800 -
700+
500 4
500 -
4004
3004
200+
1004

masLl

9 349
10.441

1 3 3 4 5 6 7 8 g 0 11 12 13 14 15 1§ 17 18 13 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
9.349 0.3457 393.8154  8968.2070 49.6367
10.441 0.3968 343.7471 9099.5010 50.3633
Sum 18067.7080 100.0000
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Agilent Technologies

sample wj-1-030-2-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2019-07-23 14-03-17\041-P2-C3-wj-1-030-
2D

Acquisition Data:

1700 DAD1 C. Sig=214.4 Ref=350,100
1600 OMe

1500+
1400 -
1300+ IBu
12004 —

N\
100 Me COOH

1000 4 _2d
Q0 - (S)

2004
7004
5004
5004
400 -
3004
2004 @
100+ =

1 2 3 4 5 ] 7 8 ] 10 11 12 13 14 15 16 17 18 19 20

Time [min]

masLl

12.017

Signal: ~ DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
12.017 0.4208  427.2359 12259.2998 95.2932
16.165 0.6995 14.4275  605.5215 4.7068
Sum 12864.8213  100.0000

S162


dell
图章


Area Percent Report

Agilent Technologies

sample wj-1-030-2-rac-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2019-07-23 14-03-17\042-P2-C4-wj-1-030-
2-rac.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100
500

475 OMe
450
425
400+
3754 "Bu
350+ .

3254
2 Me COOH

375 ] rac-2d
250
225 |
2004
175
150
125
1004

75

50

25|

masLl

12.144

15.792

1 3 3 4 5 6 7 8 g 0 11 12 13 14 15 1§ 17 18 13 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
12.144 0.4617 127.0507  4090.9783 49.9490
15.792 0.6793 100.5813  4099.3257 50.0510
Sum  8190.3040 100.0000
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Agilent Technologies

sample wj-1-025-2-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2019-07-19 19-25-49\005-P2-C3-wj-1-025-
2D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100
Cl

14004
13004
12004
1100 DBu
1000+ =
900 Me COOH
800+ (S)-2e
700+
600 -
500
400+
300+
200 -
100+
0

masLl

9 267

’412 441

1 3 3 4 5 6 7 8 g 0 11 12 13 14 15 1§ 17 18 13 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
9.267 0.3819 354.4984  9233.2666 95.5965
12.441 0.8294 7.4346 425.3109 4.4035
Sum  9658.5775 100.0000
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Agilent Technologies

sample wj-1-025-2-rac-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2019-07-19 19-25-49\006-P2-C4-wj-1-025-
2-rac.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

550

Cl
600
550 -
500+ /'Bu
450 :
Me COOH
4007 rac-2e
o 3504
<L
E 300+
250 - -
=t
200 i o
1501 §
100+
50+
1 2 3 i 5 8 7 8 9 [ 12 13 14 15 18 17 18 19 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
9.341 0.4286 164.6044 4861.3979 49.8970
11.818 0.6826 104.5655  4881.4761 50.1030

Sum  9742.8740 100.0000
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Agilent Technologies

sample wj-1-031-2-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2019-07-24 08-34-00\022-P2-C1-wj-1-031-
2D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100
#50-Br,
500 -
550
500 -

501 Me —\COOH
400+ (S)-2f
3504
300
250+
2004
1504
100 4
a0

masLl

10.496

(o]
4’414 8a7

—
(&}
—
[=o)
—
)
=
o
—
i)
)
=)

1 3 3 4 5 6 7 8 g 0 11 12 13 4
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
10.496 0.4347 170.1617  5202.1748 96.5075
14.997 1.1338 2.7674 188.2598 3.4925
Sum  5390.4346 100.0000
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Agilent Technologies

sample wj-1-031-2-rac-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2019-07-24 08-34-00\023-P2-C2-wj-1-031-
2-rac.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

g00- Br
550
500 "By
450 .

4004 Me COOH
350 rac-2f

300 -

250

masLl

10.365

200
150+
1004

504

(o]
ngse

i 2 3 i 5 6 7 8 g 10 11 12 13 14 15 16 17 18 19 20
Time [min]

Signal: DAD1 C, Sig=214,4 Ref=360,100

RT [min] Width [min] Height Area Area%
10.365 0.5807  159.1867  5546.7344 50.4681
13.936 1.0391 771657  5443.8462 49.5319

Sum 10990.5806 100.0000
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Agilent Technologies

sample wj-1-032-2-AS-H-95-5-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2019-07-24 08-34-00\028-P2-C5-wj-1-032-
2D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

1304

MeO,C
120
110+ B
1004 .:‘\
a0 4 Me COOH
(5-29
a0+
- 70
EX
= &0 4
50+ =
401 e
304
204 @
10+ =
1 2 3 4 5 5] i 8 g 10 1M 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
13.947 0.7116 32.9281 1613.4130 97.8007
17.353 1.1921 0.5072 36.2815 2.1993

Sum  1649.6944 100.0000
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Agilent Technologies

sample wj-1-032-2-rac-AS-H-95-5-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2019-07-24 08-34-00\027-P2-C6-wj-1-032-
2-rac.D

Acquisition Data:

DADT C, Sig=214 4 Ref=360,100
650~ MeO,C
G004
550 4
500 4
4504
4004
3504
2004
2504
200 4
1504
1004
50

Me COOH
rac-29

masLl
13.71

16.277

1 2 3 4 5 6 7 8 98 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 2§ 27 28 20 30
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
13.710 0.6978 170.9039 7155.1748 49.7312
16.277 1.7256 69.8552  7232.5112 50.2688
Sum 14387.6860 100.0000
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Area Percent Report

sample

Data file:

C7-wj-1-047-2.D

Acquisition Data:

6504
500
550 -
500
450+
400+
350
300+
2504
200
1504
100
50 4

0

Signal:

wj-1-047-2-AS-H-95-5-1.0-214

Agilent Technologies

C:\Users\Public\Documents\ChemStation\1\Data\zwf-allenioc acid_LC 2019-09-09 16-35-10\036-P2-

DAD1 C, Sig=214 4 Ref=360,100
0w

N\
Mé COOH
(S)-2h

5999

RT [min] Width [min]
5.999 0.1945
7.288 0.2962

”‘pﬂ 2883

g 6

Height
164.5141
6.2918
Sum

10

11 12 13

DAD1 C, Sig=214,4 Ref=360,100

Area
2122.4004
111.8043
2234.2047

14 15 16
Time [min]

Area%
94.9958
5.0042
100.0000
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Area Percent Report

sample

Data file:

wj-1-047-2-rac-AS-H-95-5-1.0-214

Agilent Technologies

C:\Users\Public\Documents\ChemStation\1\Data\zwf-allenioc acid_LC 2019-09-09 16-35-10\037-P2-

C8-wj-1-047-2-rac.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

3404

2804
2604
240
2204
2004
180+
1604
1404
1204
100+

80

604

404

20+

240

6.007

7.234

Signal:

3 4 5 & 7 & & 10 11 12 13 14 15 16

Time [min]

DAD1 C, Sig=214,4 Ref=360,100

RT [min] Width [min] Height Area Area%

6.007
7.234

0.2178 88.2336  1152.8596 49.5780
0.3097 63.0879  1172.4857 50.4220
Sum  2325.3453 100.0000
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Area Percent Report

Agilent Technologies

sample wj-1-036-2-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2019-08-31 15-28-15\007-P2-C4-wj-1-036-
2D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

750- S

700\ /

650 IBu
600 .:i

%50+ Me COOH
500 (S)-2x

450+
400+
350+
300
250+
200+
150 |
100+
501

masLl

11.663

(o]
- 16,307

1 3 3 4 5 6 7 8 g 0 11 12 13 14 15 i
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
11.663 0.5359 200.1053  6433.8291 95.7610
16.301 0.7643 6.2105 284.8026 4.2390
Sum  6718.6317 100.0000
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Agilent Technologies

sample wj-1-036-2-rac-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2019-08-31 15-28-15\008-P2-C5-wj-1-036-
2-rac.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

2204

S
2007\ y
180+ /'Bu
160 :
Me COOH
140+ rac-2x
- 1204
=
E o0l
801 &
60 i 3
40+
20+
i 2 3 i 5 6 7 8 g 10 1 12 13 14 15 18 17 18 18 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
11.839 0.5186 55.6528 1977.6501 50.1687
15.951 0.7023 41.4911 1964.3499 49.8313

Sum  3942.0000 100.0000
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Area Percent Report

masLl

sample

Data file:
C3-wj-1-050-2.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

wj-1-050-2-AS-H-98-2-1.0-214

Agilent Technologies

C:\Users\Public\Documents\ChemStation\1\Data\zwf-allenioc acid_LC 2019-09-11 17-12-23\012-P2-

x10 47
1.44

1.3+ \nBu
1.2 7

1.1 Me
1- (S)-2i
0.94
0.8+
0.74
0.6+
0.5+
0.44
0.3+
0.24
014

0

5434

7185

Signal:
RT [min] Width [min]

5.434 0.1454

7.185 0.2418

Height
3825.0781
37.0453
Sum

-1

DAD1 C, Sig=214,4 Ref=360,100

35883.6367
537.4363
36421.0730

g 10 11

Time [min]

Area%
98.5244
1.4756
100.0000

S186
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masLl

sample

Data file:

Acquisition Data:

wj-1-050-2-rac-AS-H-98-2-1.0-214

Agilent Technologies

C:\Users\Public\Documents\ChemStation\1\Data\zwf-allenioc acid_LC 2019-09-11 17-12-23\013-P2-

C4-wj-1-050-2-rac.D

DAD1 C, Sig=214 4 Ref=360,100

2400
2200
20004 'Bu
T e COOH
1600 rac-2i
1400
1200
1000 -
800 %
600+ %
400
200
0 ; ; ; ; ; ; . ; ;
1 3 3 4 g 6 7 8 g w11 12 13 12 15 18 17 18 18 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
5.449 0.1365 619.4649  5548.2568 49.8322
7.146 0.2035 4244063 5585.6196 50.1678
Sum 11133.8765 100.0000
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7.263

2232
2.211
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2174
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1768
1.424
1.414
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1.383
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Agilent Technologies

sample wj-1-055-2-AD-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\wgl 2019-09-17 09-02-49\034-P2-C7-wj-1-055-2.D
Acquisition Data:

DAD1 C, Sig=214.4 Ref=350,100
9500 n
o000, BU IBu
8500 | o
N\

8000+
7000+ (S)-2j
6500
6000+
5500
5000+
45004
4000+
3500
3000+
2500
2000 |
1500
10001

500+

mal

7.485

~i- 1 7.003

75 & 85 9 95 10 105 11 115 12 125 13 135 14 145 15
Time [min]

05 1 15 2 25 3 35 4 45 5 55 6 65

Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
7.003 0.1652 22.3828 240.1547 0.8288
7.485 0.1773  2475.7034 28737.6777 99.1712
Sum 28977.8324 100.0000
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Agilent Technologies

sample wj-1-055-2-rac-AD-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\wgl 2019-09-17 09-02-49\035-P2-C8-wj-1-055-2-
rac.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

3600
3400 | {BU "By

3200+ >: ‘:<

3000 -

28001 Me COOH
2600+ rac-2j

2400 -
2200
2000 -
1800
1600
1400
1200+
1000
300 -
G000 -
400
200 -

masLl

5.968
TATE

05 1 15 2 25 3 35 4 45 5 55 & 65 7 75 8 85 9 05 10 105 11 115 12 125 13 135 14 145 15
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
6.968 0.1743 907.0036 10285.4258 49.8380
7.476 0.1880 850.8357 10352.2822 50.1620
Sum 20637.7080 100.0000
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Agilent Technologies

sample wj-1-046-2-AS-H-98-2-1.0-214

Data file: C:\Users\Public\Documents\ChemStation\1\Data\zwf-allenioc acid_LC 2019-09-09 16-35-10\031-P2-
C3-wj-1-046-2.D

Acquisition Data:

DAD C, Sig=214 4 Ref=350,100
17004 Ph JCsHq4
1600 —

1500 N\

1400 - Me COOH
1200+ (S)-2k

1200
1100
1000 1
900
800
700
600
500 |
400+
300+
200
1004

masLl

7.836

(o)
)412 443

1 3 3 4 5 6 7 8 g 0 11 12 13 14 15 1§ 17 18 13 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
7.836 0.2358 449.1552  7014.2578 95.4400
12.443 0.4584 10.8478 335.1310 4.5600
Sum  7349.3888 100.0000
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Agilent Technologies

sample wj-1-046-2-rac-AS-H-98-2-1.0-214

Data file: C:\Users\Public\Documents\ChemStation\1\Data\zwf-allenioc acid_LC 2019-09-09 16-35-10\032-P2-
C4-wj-1-046-2-rac.D

Acquisition Data:

DADT C, Sig=214 4 Ref=360,100
550 n

Ph CsH14
500+ .

4s0/Me COOH
rac-2k

4004

3504

300

masLl

250

200

7,683

150+

100+

50+

[an]
Fﬂzssz

i 2 3 i 5 6 7 5 g 10 11 12 13 14 15 16 17 18 19 20
Time [min]

Signal: DAD1 C, Sig=214,4 Ref=360,100

RT [min] Width [min] Height Area Area%
7.893 0.2465 141.8907  2340.6135 50.0324
12.382 0.4040 87.9829  2337.5791 49.9676

Sum  4678.1926 100.0000
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Agilent Technologies

sample wj-1-094-2-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2019-10-26 22-43-36\003-P2-C1-wj-1-094-
2D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

2600 ] n
Ph JCgH 13
2400 R

N\
20 Me COOH

2000+ (S)-21
1800
1600
1400
1200
1000
800+
600
400
200+

masLl

7.508

[
le12.43

1 3 3 4 5 6 7 8 g 0 11 12 13 14 15 1§ 17 18 13 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
7.508 0.2425 667.7341 10924.6270 94.8889
13.430 0.6316 15.5273 588.4440 5.1111
Sum 11513.0709 100.0000
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Agilent Technologies

sample wj-1-094-2-rac-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2019-10-26 22-43-36\004-P2-C2-wj-1-094-
2-rac.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

2500~ Ph "CgHq3
2600 .
24001 Me COOH

2200+ rac-2l
2000+

1800
16004
1400 4
12004
10004
2004
500 4
4004
200+

masLl

7.493

[an]
Fﬂsm

i 2 3 i 5 6 7 5 g 10 11 12 13 14 15 16 17 18 19 20
Time [min]

Signal: DAD1 C, Sig=214,4 Ref=360,100

RT [min] Width [min] Height Area Area%
7.493 0.2413 742.0991 12042.5449 49.7878
13.144 0.4960 370.9405 12145.1973 50.2122

Sum 24187.7422 100.0000
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210170
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Area Percent Report

Agilent Technologies

sample wj-1-070-2-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\QAN 2019-09-29 18-30-35\016-P2-C3-wj-1-070-
2D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

1600
1500+ Me
1400+ IC7H¢5
1300+ R
1200+
1100+
1000+
900+
800+
700+
600+
500+
400+
300+
200+
100-

.

N\
Me COOH
(S)-2m

masLl

5.221

l-10.255

1 3 3 4 5 6 7 8 g 0 11 12 13 14 15 1§ 17 18 13 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
6.221 0.1867 409.8192 5083.7461 97.8153
10.255 0.4338 4.3622 113.5469 2.1847
Sum  5197.2930 100.0000
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Agilent Technologies

sample wj-1-070-2-rac-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\QAN 2019-09-29 18-30-35\017-P2-C4-wj-1-070-2-
rac.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

1700
600+ Me
1500 +
1400 +
1300 4
12004 Me COOH
1400 4 rac-2m

1000 +
900
800 -
700+
G004
5004
4004
300 4
200 4
1004

'C7Hy5

masLl

5,205

(o]
?10.124

i 2 3 i 5 6 7 5 g 10 11 12 13 14 15 16 17 18 19 20
Time [min]

Signal: DAD1 C, Sig=214,4 Ref=360,100

RT [min] Width [min] Height Area Area%
6.205 0.1860 429.8355  5230.5894 50.1663
10.124 0.4128 209.7661  5195.9199 49.8337

Sum 10426.5093 100.0000
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Area Percent Report

Agilent Technologies

sample wj-1-074-2-AS-H-98-2-1.0-214

Data file: C:\Users\Public\Documents\ChemStation\1\Data\zwf-allenioc acid_LC 2019-10-06 14-14-49\027-P2-
C7-wj-1-074-2.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

2200 Cl|
2000 -
18001 {CgHy7
1800+ =\
Me COOH
1400 1 (S)-2n
o 12004
E
1000+
800 §
600+ ¥
400 -
200 - E
(s3]
0 ¥
i 2 3 i 5 6 7 8 g 10 11 12 13 14 15 16 17 18 19 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
6.354 0.2598 568.2360 8858.5625 95.4554
9.775 0.5934 11.8454 421.7574 4.5446

Sum  9280.3199 100.0000
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Area Percent Report

Agilent Technologies

sample wj-1-074-2-rac-AS-H-98-2-1.0-214

Data file: C:\Users\Public\Documents\ChemStation\1\Data\zwf-allenioc acid_LC 2019-10-06 14-14-49\028-P2-
C8-wj-1-074-2-rac.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=350,100
apno- Cl

2800+
2600
2400+ 'CgH17
2200+ .

5000 4 Me COOH
rac-2n

1800 4
16004
14004
12004
10004
800
B00 4
4004
200 -

masLl

6342

[an]
7-9402

i 2 3 i 5 6 7 8 g 10 11 12 13 14 15 16 17 18 19 20
Time [min]

Signal: DAD1 C, Sig=214,4 Ref=360,100

RT [min] Width [min] Height Area Area%
6.342 0.2174 786.3198 11554.1123 50.0759
9.402 0.5432 353.4627 11519.1074 49.9241

Sum 23073.2197 100.0000
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Area Percent Report

Agilent Technologies

sample wj-1-066-2-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\wgl 2019-09-25 09-43-22\039-P2-C1-wj-1-066-2.D
Acquisition Data:

DADT C, Sig=214 4 Ref=360,100

45004

4250 / Pr
Ph

4000 >: N

3750 =

5007 \Me COCH

32504 )
3000+ (S)-20

27504
2500+
22504
20004
1750
15004
12504
10004

7504

500

2504

mal

7764

(o)
-?¢11 007

1 2 3 4 5 6 7 g 3 10 12 13 14 15 18 17 18 18 20

Time [min]

=
=

Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
7.764 0.2391  1173.9525 18828.7598 95.3185
11.007 0.3785 40.7234 924.7599 4.6815
Sum 19753.5197 100.0000
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Area Percent Report

Agilent Technologies

sample wj-1-066-2-rac-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\wgl 2019-09-25 09-43-22\040-P2-C2-wj-1-066-2-
rac.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

1500+ /
1400 Pr

13004 Ph

1200+
1100-Me COOH

1000+ rac-20
Q00 +
800 -
700 4
G000+
500 4
4004
300 4
200
1004

0

masLl

7.804

10.85

1 3 3 4 5 6 7 8 g 0 11 12 13 14 15 16 17 18 19 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
7.804 0.2621 380.7250 6792.5049 50.0949
10.850 0.3886 259.1956 6766.7642 49.9051
Sum 13559.2690 100.0000
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mal

Agilent Technologies

sample wj-1-064-2-AS-H-95-5-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\wgl 2019-09-24 10-35-10\033-P2-C5-wj-1-064-2.D
Acquisition Data:

DADT C, Sig=214 4 Ref=360,100

900 -
850
800 -
7504
700+
550 -
500 -
5504
500 +
450+
4004
3504
300
250
2004
150+
1004
504

Ph

7.95

Signal:
RT [min] Width [min]

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 20

Time [min]

14

DAD1 C, Sig=214,4 Ref=360,100
Height
236.0499
8.5227
Sum

Area%
95.5169
4.4831
100.0000

Area
4580.5767
214.9886
4795.5653

7.950
10.720

0.2844
0.4204

S214
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Area Percent Report

Agilent Technologies

sample wj-1-064-2-rac-AS-H-95-5-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\wgl 2019-09-24 10-35-10\034-P2-C6-wj-1-064-2-
rac.D

Acquisition Data:

1000 DAD1 C, Sig=214 4 Ref=360,100

950 Cl
900+
20, Ph )
300+ .

750

700. Me COOH
650- rac-2p
G004
5504
500 4
4504
400 4
2504
2004
250 4
2004
1504
1004
504
0

3

masLl

3.004

10.607

1 2 34 4 5 6 7 & 8 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 2% 29 30
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
8.004 0.2830 250.5520 4832.7207 49.8970

10.607 0.3901 183.7673  4852.6724 50.1030
Sum  9685.3931 100.0000
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Agilent Technologies

sample wj-1-056-2-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\wgl 2019-09-17 09-02-49\055-P2-C3-wj-1-056-2.D
Acquisition Data:

200 DADT C, Sig=214 4 Ref=360,100

Ph
750+
700+ —/

~

Ph\F S
650 =
500-Me COOH
(S-2q

5504
5004
450 -
400 -
350
3004
2504
2004
150 -
100 -
504
o
1 2 3% 4 5 85 7T 8 9 10 11 12 13 14 15 16 17 18 1@ 20 21 22 23 02X 25 26 2T 28 29 20
Time [min]

mal

14.307

)424.?43

Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
14.307 0.5110 200.8281  6936.7827 95.8457
24.743 0.8684 5.7703 300.6647 4.1543
Sum  7237.4474 100.0000
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Agilent Technologies

sample wj-1-056-2-rac-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\wgl 2019-09-17 09-02-49\056-P2-C4-wj-1-056-2-
rac.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=350,100
950

000 Ph
850- Ph

800+ >:.:(—_/
750+

700- Me COOH
€507 rac-2q

500 -
5504
500 4
450 4
400 4
3504
300
250+
200+
150 4
100 4

masLl

14255

n
o T )
72423

1 2 4 4 5 6 T & 6 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 2% 29 30

Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
14.255 0.4842 241.2527 7861.6177 49.6767
24.230 0.8614 140.4720  7963.9458 50.3233

Sum 15825.5635 100.0000
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Agilent Technologies

sample wj-1-073-2-AS-H-90-10-1.0-214

Data file: C:\Users\Public\Documents\ChemStation\1\Data\zwf-allenioc acid_LC 2019-10-06 14-14-49\022-P2-
C3-wj-1-073-2.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

2201 CN
200. Ph —H,
1804 °
Me ef0]0]
160- (S)-2r
140 -
2 1204
£
100+
a0 - §
60+ ¥
404 -
20- §
1 2 3 4 5 &6 7 & 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
13.926 0.8154 57.1405 2795.6130 99.0068
16.685 0.8372 0.5583 28.0436 0.9932

Sum  2823.6566 100.0000
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Agilent Technologies

sample wj-1-073-2-rac-AS-H-90-10-1.0-214

Data file: C:\Users\Public\Documents\ChemStation\1\Data\zwf-allenioc acid_LC 2019-10-06 14-14-49\023-P2-
C4-wj-1-073-2-rac.D

Acquisition Data:

475 DADT C, Sig=214 4 Ref=360,100
4450 4 CN
425 Ph )
400 -
3754
350-Me COOH
325 rac-2r
3004
2754
250
2251
200
1754
14504
1251
100 4
75
a0
25

masLl

13.789

16658

1 2 3 4 5 6 7 8 6 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 20 30
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
13.789 0.6321 119.7780  5298.2300 50.0652
16.858 0.8062 93.3867  5284.4390 49.9348
Sum 10582.6689 100.0000
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Agilent Technologies

sample wj-1-136-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\zwf-allenioc acid_LC 2020-06-01 19-44-43\010-P2-
C4-wj-1-136.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

1100+ /
Ph \\J
1000+ 3
900 - ; >
Me COOH
500 (S)-2s
700 -
2 600-
=
500 -
400+ g
300 - ¥
200 - -
100+ §
0 A
i 2 3 i 5 6 7 5 g 10 11 12 13 14 15 16 17 18 19 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
11.099 0.3323 292.3181 6522.3804 94.8461
14.254 0.5026 11.7540 354.4257 5.1539

Sum  6876.8061 100.0000

S227


dell
图章


Area Percent Report

Agilent Technologies

sample wj-1-136-rac-AS-H-98-2-1.0-214

Data file: C:\Users\Public\Documents\ChemStation\1\Data\zwf-allenioc acid_LC 2020-06-01 19-44-43\011-P2-
C5-wj-1-136-rac.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=350,100
500

475 /

4501 Ph

4254
4004

375-Me COOH

350 _
o  lac-2s

3004
275+
250
2254
200
1754
150+
1254
1004

75+

50+

254

masLl

111

13.891

1 3 3 4 5 6 7 8 g 0 11 12 13 14 15 16 17 18 19 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
11.100 0.3417 127.4330 2945.4487 50.4505
13.991 0.4312 100.6969  2892.8433 49.5495
Sum  5838.2920 100.0000
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Agilent Technologies

sample wj-1-115-2-AS-H-98-2-1.0-214

Data file: C:\Users\Public\Documents\ChemStation\1\Data\zwf-allenioc acid_LC 2019-11-15 20-57-54\012-P2-
C5-wj-1-115-2.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

1200-Br
1100

1000+ '
900+ JPr
800+
700+
600

masLl

500

11.504

400
300
200
100+

0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
11.504 0.4649 304.5253 9734.5674 100.0000
Sum  9734.5674 100.0000
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Agilent Technologies

sample wj-1-115-2-rac-AS-H-98-2-1.0-214

Data file: C:\Users\Public\Documents\ChemStation\1\Data\zwf-allenioc acid_LC 2019-11-15 20-57-54\013-P2-
C6-wj-1-115-2-rac.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

2000- g
1800 -
1600 - ipr
1400 - .
12004 Me COOH
- rac-2u
< 10004
500 - @
3
600 - 3 i
400+ =
200-
1 2 3 4 5 & 7 g g 10 11 12 12 14 15 16 17 18
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
11.436 0.4525 506.3639 13748.8301 49.6833
12.555 0.7652 303.2699 13924.1279 50.3167

Sum 27672.9580 100.0000

S232


dell
图章


ol

Ndd0

1]

i
N —
nn
=5
8°
-_—
Sw
So
S5
o
=
I
N T
N
m
L
—~
2
]
N
~*
O
(@)
O
X
e
©
~
k\‘ﬂ\‘_z\*ﬁ R
©
\N ©
o
13|
o
o
N
| .Y .©
©
o

IR

¥

5233

= VN
6102 Sl 190
H-Z2-€80-1-Im

14
€10d2 ‘IN3IA10S

7.235
7.222
7.179

2434
2416
2.381
2.303
2.284
2.266
2247

2227
= %07
N\ 2.188
2.170
2.151
1.555
=\ 1538
1.519
1.501
1.482
1.464
1.135
1.117
1.099
0.945
0.927
0.910
0.000

o

I

Cenical


dell
图章


OO‘Z

Ndd 0

¢4

32-(S)

ZHIN 000000° L
ZHIN 044¢L9°00L

=
VN

WWWMMMW%WMMWWWMMMWMWM A-ﬂmwmmmw

S234

00¢
€10d2 ‘IN3IA10S

6102 Sl 190
0-2-€80-L-Im

209.135

173.870

136.052
_ 136.013

130.404

125782

111.246

100.542

__—77.316

? 77.000
76.676

. —30.485
. —27.112

. —21.447
20.065

_—13.784
12.196


dell
图章


mal

Area Percent Report

. Agilent Technologies

sample wij-1-083-2-AS-H-98-2-1.0-
214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\YuanYuan 2019-10-15 19-00-21\026-P2-C3-wj-1-
083-2.D

Acquisition Data:

DADT C, Sig=214.4 Ref=360,100

26004
2400+ Me

n
22004 SPr

20004

=

g0, Et COOH

1600+ (S)-2t

1400

1200

1000
500
600
400
200

5.367

[an])
-9410.011

11 12 13 14 15 18 17 18 18 20

=
[
w
I
a
foll
~J
w0
=]
—
=]

Time [min]

Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
6.367 0.2071  684.2971  8504.6465 95.9428
10.011 0.3225 18.5866  359.6418 4.0572
Sum  8864.2883  100.0000
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Agilent Technologies

sample wij-1-083-2-rac-AS-H-98-2-
1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\YuanYuan 2019-10-15 19-00-21\027-P2-C4-wj-1-
083-2-rac.D

Acquisition Data:

DADT C, Sig=214.4 Ref=360,100

2000
1900
1800 4 Me
1700 n
1600 Pr
1500 .

14001
1300 Et COOH
12004 rac-2t

_ 1100-

Z 10004

E  good
500+
700
600
5001
400+
300
2001
100+

0

5.37

>¢9 913

1 3 3 4 5 6 7 8 g 0 11 12 12 14 15 18 17 18 19 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
6.370 0.1890 501.8834 6236.6787 50.1961
9.913 0.3523 271.1423  6187.9565 49.8039
Sum 12424.6353 100.0000
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Agilent Technologies

sample wj-1-112-2-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\wgl 2019-11-12 21-55-01\006-P2-C1-wj-1-112-2.D
Acquisition Data:

DADT C, Sig=214 4 Ref=360,100

32001
30004 Me
28001 {Bu
2600 =
1004 Et
2200+ (S)-2v
2000
1800
1600
14001
12004
1000
800
600
400+
200

COOH

mal

5.254

(o)
}41 0 544

1 2 3 4 5 B 7 g g o 11 12 1% 14 15 18 17 18 19 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
6.254 0.1877 842.0982 10373.5869 95.9732
10.544 0.4365 16.6175 435.2501 4.0268
Sum 10808.8370 100.0000
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Agilent Technologies

sample wj-1-112-2-rac-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\wgl 2019-11-12 21-55-01\007-P2-C2-wj-1-112-2-
rac.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

18004

1700+ Me

1600
n

15004 Bu

1400 - .

13004 Et COOH

1200+ rac-2v

1100

1000+
900 -
800 -
700+
800
500
400+
300+
200 -
100+

masLl

5123

(o)
>&10109

i 2 3 i 5 6 7 8 g 10 11 12 13 14 15 16 17 18 19 20
Time [min]

Signal: DAD1 C, Sig=214,4 Ref=360,100

RT [min] Width [min] Height Area Area%
6.123 0.1883 460.1762  5693.4077 49.8083
10.109 0.3920 2246288 5737.2310 50.1917

Sum 11430.6387 100.0000

S240


dell
图章


(0%

NddD

—

£
L4
VN

4
€10ad ‘IN3IAT0S
610Z 9¢ O

H-Z2-160-1-Im

ZHIN 000000° L
ZHIN S000€L°00¥%

ug

£z-(S)
-

H°0D
ngu

h

Ge’

00’
z1'g
8¢’

S241

7.398
7.378
7.332
7.314
7.303
7.285
7.267
7.248
7.241
7.222
7.202
7.183
7.166

I

3.929
3.889
3.876
3.837

.

2.249
2.229
2.212
2.194
2179
2.159
1332
1316
1.301
1278
1.260
TN\ 1244
1.225
1.207
0.854
0.836
0.819

0.000

M Ay

2


dell
图章


OS‘L

oqz

Ndd

£

ZHIN 000000° L
ZHIN 044219001

£Z-(S)

L4
VN

ud

e

S242

610Z 92 1200
D-2-160-1-Im

9G¢
€10ad ‘LN3IAT0S

213.472

172.527

138.083
134.291
128.927

/

? 128.603

\ 128.326
127.655
126.572

126.486
109.809

103.283

36.892

———30.240
T ———28.257

22.277

13.816


dell
图章


masLl

Area Percent Report

Agilent Technologies

sample wj-1-091-2-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2019-10-25 22-04-20\005-P2-C3-wj-1-091-
2D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

2800 -
2600 -
2400 - \\”B u
2200 —

TN\
20000 Bp CO,H
1800 1 (S)-2y

1600 -
1400
12004
10004
800+
500
4004
200+

10

1 3 3 4 5 6 7 8 g 0 11 12 13 14 15 16 17 18 19 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
10.000 0.3687 729.9028 17560.6309 85.4857
14.712 0.6611 75.1666  2981.5488 14.5143
Sum 20542.1797 100.0000
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Agilent Technologies

sample wj-1-091-2-rac-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2019-10-25 22-04-20\006-P2-C4-wj-1-091-
2-rac.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

600 -
550
500 ’Bu
450 :
4004 Bn COZH
250 rac-2y
300+
250 3
200 g -
150 E
100+ p
50
1 P 3 4 5 6 ¥ 8 9 10 11 12 13 14 15 16 17 18 19 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
10.094 0.3980 157.7003  4190.3838 50.0406
14.677 0.6270 101.0590 4183.5767 49.9594

Sum  8373.9604 100.0000
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Agilent Technologies

sample wj-1-159-1-AS-H-98-2-1.0-214

Data file: C:\Users\Public\Documents\ChemStation\1\Data\zwf-allenioc acid_LC 2020-06-27 10-15-53\027-P2-
C1-wj-1-159-1.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

450+
4254
4004
3754
3504
3254
300
275
250
2254
200+
1754
1504
1254
100+

754

50+

254

masLl

10.463

(o)
=
~iheg T 043

8 g 0 11 12 12 14 15 1 17 18 19 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
7.043 0.1404 7.4554 67.9760 3.8981
10.463 0.2225 117.4467  1675.8452 96.1019
Sum  1743.8212 100.0000
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Agilent Technologies

sample wj-1-159-1-rac-AS-H-98-2-1.0-214

Data file: C:\Users\Public\Documents\ChemStation\1\Data\zwf-allenioc acid_LC 2020-06-27 10-15-53\028-P2-
C2-wj-1-159-1-rac.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

1100
OH
1000 - nBu — Me
900
800+ rac-1a
700
600
500
400 @
300 ¥ §
200 3
100+
1 p] 3 4 5 6 ] 8 9 10 11 12 1% 14 15 18 17 18 19 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
7.028 0.1410 275.4709  2479.3728 49.8828
10.422 0.2223 174.7387  2491.0229 50.1172

Sum  4970.3958 100.0000
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Agilent Technologies

sample wj-1-178-2-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2020-07-09 11-27-12\031-P2-C3-wj-1-178-
2D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

3200
3000
28001 "Bu
2600 —
2400 | >
Me
(S)

COOH
2200+

-2a
2000+
1800+
1600+
1400 -
1200
1000+
800 -
00
4004
200 -

masLl

8527

(o)
}441 456

1 3 3 4 5 6 7 8 g 0 11 12 13 14 15 1§ 17 18 13 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
8.527 0.2622 815.7829 12831.7021 94.9816
11.456 0.3532 31.9884 677.9717 5.0184
Sum 13509.6739 100.0000
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Agilent Technologies

sample wj-1-178-2-rac-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2020-07-09 11-27-12\032-P2-C4-wj-1-178-
2-rac.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

220
200 -
1804 "Bu
180 mé COOH
140+ rac-2a
120
}
<L
E o0
30 4 o
s 2
60+ s =
40+
20+
i 2 3 i 5 6 7 8 g 10 11 12 13 14 15 16 17 18 19 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
8.631 0.2858 54.9920 1064.5034 49.6288
11.404 0.3785 42.5138 1080.4259 50.3712

Sum  2144.9293 100.0000
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Agilent Technologies

sample wj-2-115-2-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WHN 2020-10-27 22-39-12\036-P2-C3-wj-2-115-
2D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

1200 B,
1100+
1000+ "By
Q00 - o:\
800+ Me COOH
700 - (S)-2f
}
T 600l
500 -
400 ;
300
200 - o
100+ é
0 ¥
i 2 3 i 5 6 7 8 g 10 11 12 13 14 15 16 17 18 19 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
10.480 0.4499 314.0293 8475.9814 97.2368
15.019 1.0441 3.8450 240.8650 2.7632

Sum  8716.8465 100.0000
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Agilent Technologies

sample

wj-2-115-2-rac-AS-H-98-2-1.0-214

Data file:

masLl

C:\Users\Public\Documents\ChemStation\1\Data\WHN 2020-10-27 22-39-12\037-P2-C4-wj-2-115-2-
rac.D

Acquisition Data:

190+
180+
1704
160
1504
140+
1304
1204
1104
100+
90+
80+
704
50 -
50+
404
304
20+

Signal:
RT [min] Width [min]

DAD1 C, Sig=214 4 Ref=360,100

Br

Me COOH
rac-2f

10.589

10 11

Time [min]

DAD1 C, Sig=214,4 Ref=360,100
Height
49.1622
21.4538
Sum

Area%
50.1570
49.8430

100.0000

Area
1500.5134
1491.1208
2991.6343

0.5087
1.0269

10.599
14.495
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Area Percent Report

Agilent Technologies

sample wj-2-115-1-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WHN 2020-10-27 22-39-12\034-P2-C1-wj-2-115-
1D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100
OH

5504
6004
550
500 -
4504
4004
3504
300+

masLl

2504
200

11.341

150+
100
50 4

(o)
-
>48 601

1 3 3 4 5 6 7 8 g 0 11 12 13 14 15 1§ 17 18 13 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
8.601 0.1969 30.7501 392.3292 12.1958
11.341 0.2630 165.6306  2824.5901 87.8042
Sum  3216.9193 100.0000
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Agilent Technologies

sample wj-2-115-1-rac-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WHN 2020-10-27 22-39-12\035-P2-C2-wj-2-115-1-
rac.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

550 - OH
NBu—— Me
500 -
450
rac-1f
400+
350 - Br
300 -
250 -
=+
2004 i @
1504 v g
100 -
50-
1 2 3 4 5 & 7 g g 10 11 12 13 14 15 16 17 18 19 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
8.514 0.1930 149.1293 1853.8256 50.0083
11.299 0.2633 108.4760 1853.2098 49.9917

Sum  3707.0354 100.0000
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Agilent Technologies

sample wj-2-119-2-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2020-10-31 17-12-21\004-P2-C3-wj-2-119-
2D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

850 Br
800+

750
700+ )
650 Bu
600+ —/

o0 Me COOH
500

450+ (R)-2f
400+
350+
300+
250+
200+
150

1004
50+

masLl

14242

(o)
_}em 941

i 2 3 i 5 6 7 8 g 10 12 13 14 15 16 17 18 19 20

Time [min]

=
==

Signal: ~ DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
10.941 0.5602 58755  235.7755 1.6035
14.242 1.0260  216.9615 14467.9209 98.3965
Sum 14703.6964  100.0000
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Agilent Technologies

sample wj-2-119-2-rac-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2020-10-31 17-12-21\005-P2-C4-wj-2-119-
2-rac.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

Br
2404
2204
200- "Bu
180+ .
1604 Me COOH
rac-2f
_ 140
<L
E  120-
100- 2
80 <
60 - g
40- e
20+ K
1 2 3 4 5 6 7 g g 10 11 12 13 14 15 16 17 18 19 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
10.539 0.4961 64.4313 1917.8356 49.8704
14.319 0.9769 28.2956  1927.8069 50.1296

Sum  3845.6425 100.0000
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7.990
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_—166.973

_—148.495
T 147.792

144300
137.237
129.574
j 128.753

128.160

X 126.707
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Agilent Technologies

sample wj-1-163-AS-H-95-5-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\QAN 2020-06-29 08-41-07\085-P2-C1-wj-1-163.D
Acquisition Data:

DADT C, Sig=214 4 Ref=360,100
M602C

900 1
850 -

800 -
OH
750 =

700+ "Bu Ph

650 - (R,E)-3
500 4
550 -
500
450+
4004
350+
300
2504
200
150+
1004
50+
0

mal

9.589

?4»10.812

05 1 15 2 25 & 25 4 45 5 55 5 65 7 75 8 85 O 95 10 105 11 115 12 125 13 135 14 145 15
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
9.589 0.3267 227.6091 4774.8540 95.9432
10.812 0.4132 8.1444 201.8971 4.0568
Sum  4976.7511 100.0000
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Agilent Technologies

sample wj-1-163-rac-AS-H-95-5-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\QAN 2020-06-29 08-41-07\086-P2-C2-wj-1-163-
rac.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

550_MeOZC
500 | A~ OH
450+ "Bu PhMe
(E)-3
400
350
T 3004
=
250 -
200 - g Z
150+ P S
100
50+
0
05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 &5 &5 9 95 10 105 11 115 12 125 13 135 14 145 15
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
9.765 0.3076 147.5005 2902.2227 50.0799
10.961 0.3587 125.6307 2892.9604 49.9201

Sum  5795.1831 100.0000

5269


dell
图章


0%

Ndd

o

()]
N

> N
_—:ee\'_‘
N )
N
2
o

T

Y

0[0)>

! 601[
e 20E

90',[
¥

S270

MMZWe s
N-=>05T
nun g, Zoxn
< ® N
N m w
o ZOC,O
8P-h:|8:|:
= ro
88 9o
o
S8 O
=0
T
=
N
=
@
O
N
O
m
)
3
Z N\
-
>
= 0
® I

7.988
7.967

7.548
7.544
7.526
7.524
7.395
7.374
7.361
7.343
7.323
7.263
7.261
7.256
7.250
7.245
7.227
6.174

Gy

3.909

2.447
2.438
2434
2.425
2.413
2.402
2.038
1.740

1.022
1.016
1.002
0.992
0.985
0.969
0.959
0.904
0.888
0.881
0.873
0.865
0.859
0.661
0.644
0.626
-0.000

(o


dell
图章


00¢

oSl

0oL

NdD

i L e "
Aol ik RO

MTMmzZwes
N=>05T
oy =@
N m= w
_\ONZS“P
SPud30
I=aX)
o W)
S O
zZo
I
N T
N
=
@
O
N
(@)
m
&
o
=
-
>
= 0
® T

S271

_—166.957

_——148.503
- ——147.808

T 144.229

—  137.253

129,559
128721

X 126.675
\ 126.644
125.135

52.004


dell
图章


(0%

Ndd 0

Tﬂwﬂﬂﬂwf

[
CIZBES
“"uzﬁz
b ml\)m
o8 ,.58%
So+ANT
Sw O
S
o8 O
S5 O
=z
I
N T
N
>
o
C
B
L
B T
= N
- = o
— =8 ®© I
= ©
o N
a
? 'GRO
8\'©
\‘
\!\)
o 8
©
N w
)
o
=
[@V]
o
@®

r

S272

7.470
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5.796
5.757
5.704
5.688
5.671
5.665
5.649
5.633

.

2.085
2.068
2.051
2.034
1.880
1.626
1.390
1.383

1.372
= {3
1.353
1.346
1.338
1.321
1.303
1.284
0.909
0.892
0.874
-0.000

M

Craiadl


dell
图章


—
I\)])Z>8£'—i
oy 2
= My
SO oHdNO
2t S°
8N U
°cg O
zZo
I
N T
N

3>

w

(e
By
o N\
h
B T

:TE\\O
® T

147.302

136.827

129.172
428089

_—

Ndd

e 126.723
4251174

S273


dell
图章


Area Percent Report

Agilent Technologies

sample wj-1-181-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\zwf-allenioc acid_LC 2020-07-14 08-35-46\040-P2-
C1-wj-1-181.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

1%0"By _A~_OH

18004

1700+ v
1600+ PhMe

15004
uo.  (RE)-4
13004
12004
1100
10004
900 -
300 -
700+
500 -
500
4004
3004
2004
100

masLl

5.58

(o)
Tra5.145

7 8 g 0 11 12 13 14 15 16 17 18 19 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
6.145 0.1237 27.4706 220.7224 4.7083
6.880 0.1507 494.0445  4467.1943 95.2917
Sum  4687.9167 100.0000
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Agilent Technologies

sample wj-1-181-rac-AS-H-98-2-1.0-214

Data file: C:\Users\Public\Documents\ChemStation\1\Data\zwf-allenioc acid_LC 2020-07-14 08-35-46\041-P2-
C2-wj-1-181-rac.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

an04

"Bu = OH

850

720] WMe
Ph

700
650 - (E)-4
600
550
500
450+
400 |
350
300
250-
200
150+
100+
50
0

masLl

6107
5.827

1 3 3 4 5 6 7 8 g 0 11 12 13 14 15 1§ 17 18 13 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
6.107 0.1332 228.7032 1827.2728 50.3165
6.827 0.1488 202.0844  1804.2880 49.6835
Sum  3631.5608 100.0000
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7.500
7.497
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7.289
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7.209
7.193
7.187
7.179
7.174
7.169
7.150
7.005
6.987
6.968
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6.770
6.751
5.465

3.854

2.077
2.071
2.059
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2.040
2.035
1.654
1.435
1.417
1.398
1.378
1.360
1.307
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Agilent Technologies

sample wj-1-166-1C-99.5-0.5-0.5-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2020-07-02 11-33-30\009-P2-C1-wj-1-
166.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

1400- 1
N 7
12004 _0O the
1100, Ph
1000+ (R,Z)-5
900+
_,  800-
T 700d
600 -
500+ ©
400+ P
3004
200 S
100+ b2y
’ 1 2 & 4 5 86 7 & 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 028 29 A0
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
22.854 0.6605 364.1797 14432.0059 95.5562
24.307 0.5949 18.8043 671.1620 4.4438

Sum 15103.1679 100.0000
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Agilent Technologies

sample wij-1-166-rac-1C-99.5-0.5-0.5-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2020-07-02 11-33-30\008-P2-C2-wj-1-166-
RAC.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

7004

n
iy Bu WOH
w0  phVe
Ph”

550-
500 (2)-5
450-
400-
350-
300-
250-
200-
150-
100-

50-

masLl

21694
23.018

1 2 3 4 5 6 7 8 6 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
21.694 0.5962 181.2001 6961.1162 50.0641
23.018 0.6294 171.1311 6943.2949 49.9359
Sum 13904.4111 100.0000
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Area Percent Report

Agilent Technologies

sample wj-2-193-AD-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2021-01-29 15-35-00\005-P2-C3-wj-2-
193.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

7501 Dy
" PinB._~__OH

1y

650- M
0y "By Ph C
550
500+ (R,2)-6
4501
400+
350+
300+
250+
200+
150
100+

501

masLl

£.63

47 737

05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 05 10 105 11 115 12 125 13 135 14 145 15
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
6.880 0.1676 197.8443  1989.7397 98.0664
7.737 0.2023 3.2314 39.2322 1.9336
Sum  2028.9720 100.0000
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Agilent Technologies

sample wj-2-193-rac-AD-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2021-01-29 15-35-00\006-P2-C4-wj-2-
193-rac.D

Acquisition Data:

DADT C, Sig=214 4 Ref=360,100
900 4 .
= PinB__~_OH

w gy ppfe

7004
550 4
600- (£)-6
550 4
500
450+
4004
3504
300
2504
200+
150 -
100+
50 4

masLl

5.991
7.864

05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10 105 11 115 12 125 13 135 14 145 15
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
6.991 0.1566 231.5414  2353.2109 49.9057
7.864 0.1763 208.3642  2362.1013 50.0943
Sum  4715.3123 100.0000
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Agilent Technologies

sample wj-2-131-OD-H-99.5-0.5-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\zhangq 2020-11-06 15-59-05\015-P2-C3-wj-2-
131.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

3804
360+
340+
3204
300+
280+
260+
240
2204
200
180+
160+
140+
1204
100+

80+

604

404

masLl

13.339

[an)
%14.714

1 3 3 4 5 6 7 8 g 0 11 12 13 14 15 16 17 18 19 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
13.339 0.3901 99.1396  2567.5222 96.3754
14.714 0.4001 3.6568 96.5632 3.6246
Sum  2664.0854 100.0000
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Area Percent Report

sample

Data file:

wj-2-131-rac-OD-H-99.5-0.5-1.0-214

Agilent Technologies

C:\Users\Public\Documents\ChemStation\1\Data\zhangq 2020-11-06 15-59-05\014-P2-C4-wj-2-131-

rac.D

Acquisition Data:

340
3201
3004
280
2601
240
2201
2004
180+
160
140
120+
100+

80

60

40

204

DAD1 C, Sig=214 4 Ref=360,100

Br

Me

H "Bu

o O

rac-7

13.275

14.587

Signal:

2 3 4 5 B 7 8 9 o 1N
Time [min]

DAD1 C, Sig=214,4 Ref=360,100

RT [min] Width [min] Height Area Area%
13.275
14.587

0.3792 86.3742  2170.4182 49.7857
0.4275 77.5067  2189.1057 50.2143
Sum  4359.5239 100.0000
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Agilent Technologies

sample wj-2-129-OD-H-99.5-0.5-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\zhangq 2020-11-06 15-59-05\012-P2-C1-wj-2-
129.D

Acquisition Data:

DAD1 C, Sig=2144 Ref=360,100

550

500+

4504

400+

3504

3004

mal

2504

200

12.845

150+

100+

504

[
. >¢14.352

1 2 3 4 5 6 7 8 6 0 11 1z 13 .
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
12.645 0.4127 140.7526  3845.3459 96.6718
14.352 0.4185 4.8197 132.3864 3.3282
Sum  3977.7323 100.0000
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Agilent Technologies

sample wj-2-129-rac-OD-H-99.5-0.5-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\zhangq 2020-11-06 15-59-05\013-P2-C2-wj-2-129-
rac.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

300 \\

2801 "Bu
260

240+ Me

220+ o) (@]
200 4
1804
1604
1401 Br rac-9
120
1004
a0+
B0+
40
20+

12,527
14101

1 3 3 4 5 6 7 8 g 0 11 12 13 14 15 1§ 17 18 13 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
12.527 0.4409 77.3684  2046.8362 50.0784
14.101 0.4582 67.2166  2040.4290 49.9216
Sum  4087.2651 100.0000
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Area Percent Report

Agilent Technologies

sample wj-2-128-0OD-H-99-1-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2020-11-05 11-10-49\040-P2-C1-wj-2-
128.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

1900 -
1800~ Br
1700+
1600+
1500+ gy
1400+
1300+ .
1200+ Me 7N
1100+ O  OMe

2 1000- (R)-10

T g0
800
700
600
500
400 |
300
2001
100+

0

3.001

49424

1 2 3 4 5 6 7 8 98 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 2§ 27 28 20 30
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
8.001 0.2336 477.2816  7345.8462 98.5817
9.424 0.2756 5.7728 105.6875 1.4183
Sum  7451.5337 100.0000
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Area Percent Report

Agilent Technologies

sample wj-2-128--rac-OD-H-99-1-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2020-11-05 11-10-49\041-P2-C2-wj-2-128-
rac.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

1100 1
Br,
1000
900 By
800 . Me
Me N\
700+ (6] OMe
— 600 rac-10
=
50
4001 B
3001 g f
200
100+
0
1 2 4 4 5 6 T & 6 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 2% 29 30
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
7.967 0.2285 278.4149 4211.4351 50.0043
9.356 0.2778 231.9053 4210.7114 49,9957

Sum  8422.1465 100.0000
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Area Percent Report

Agilent Technologies

sample wj-2-136-0OD-H-99.5-0.5-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2020-11-11 21-24-07\006-P2-C2-wj-2-
136.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

7001 By
650
600+
550 By
500 —/
4504 Me ]7—Me
o 400+ o)
L a50. (R)-11
300+
250+ &
200+ ¥
1504
1004 -
50+ §
i 2 3 4 5 B 7 8 9 o 11 12 13 14 15 18 17 18 19 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
6.287 0.3434 183.9776  4090.1533 98.5656
7.353 0.2664 3.4316 59.5220 1.4344

Sum  4149.6753 100.0000

S310


dell
图章


Area Percent Report

Agilent Technologies

sample

wj-2-136-rac-OD-H-99.5-0.5-1.0-214

Data file:

masLl

136-rac.D

Acquisition Data:

DAD1 C, Sig=214 4 Ref=360,100

C:\Users\Public\Documents\ChemStation\1\Data\WJ_LC 2020-11-11 21-24-07\005-P2-C1-wj-2-

4504
4254
4004
3754
3504
3254
300
2754
2504
22954
2004
1754
1504
1254
100+

754

50+

25+

Br,

5.254

7 461

Signal:

Height
94.2691
116.8115
Sum

6.254
7.461

0.3388
0.2697

DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min]

Area
2058.8628
2059.8315
4118.6943

9 o 1N
Time [min]

Area%
49.9882
50.0118

100.0000
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