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General Information. NMR spectra were taken with a Bruker Avance III spectrometer
(400 MHz for 'H NMR, 100 MHz for '*C NMR) in CDCls. All 'TH NMR experiments
were measured with tetramethylsilane (0 ppm) in CDCl3 as the internal reference; °C
NMR experiments were measured in relative to the signal of CDCl3 (77.0 ppm). All
reactions were carried out in Schlenk tubes. (R)-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 purchased from Shanghai Titan Scientific Co.,
Ltd and 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

racemic propargylic alcohols were prepared according to the literature methods. !
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Calculation of selectivity factor s?

In the kinetic resolution process, the selectivity factor S is related to the rate

constants of the reaction of R- and S-enantiomers, kr and ks, respectively, by s = kr/kKs,

for kr>ks.
OH [Pd/H*, L* Ph 1By OH
"Bu——= Me — _ = + "Bu—=—"Me
Ph Kinetic Resolution Me CO,H Ph
(+)-1a (S)-2a (S)-1a
OH Ph IBu
K N
Bu——=—tMe — " =
Ph Me CO,H
(R)-1a (S,)-2a
OH ks Ph "Bu
B——=—Me — =/
Ph Me CO,H
(S)>-1a (R,)-2a

Basically, S can be established by the following equation for a first order
reaction, in which C is the conversion and ee is the enatiomeric excess value of

recovered substrate:

_ Ln [1-C(1+ee)]
= Ln [1-C(1-ee)]

Besides, C can be calculated from the enatiomeric excess values of recovered
substrate and product, ee and ee', respectively, through the equation C = ee/(eetee'), if
(R)-1a and (S)-1a were stereospecifically transferred to (S.)-2a and (Ra)-2a in this

kinetic resolution process. The conversion was determined by 'H NMR analysis.
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Determination of the absolute configuration

In principle, we could determine the absolute configuration of chiral propargylic
alcohols by comparing the sign of optical rotation. However, the value of the optical
rotation of this series of compounds is small, some confusion exists in the literatures
regarding the relationship between the sign of optical rotation and the absolute
configuration.® The reported optical rotation of (S)-1a is [a]3’ = -0.3 [(c = 1.20,
CHCI3), 90% ee], which is too small.

Nakajima and coworkers determined the absolute configuration of chiral tertiary
propargylic alcohols by transferring them into methyl esters.> Then the absolute
configuration of the obtained ester was unambiguously determined to be S by the sign

of optical rotation,* which suggested that the original propargylic alcohol had an S-

configuration.
1)0 2
R2 2 3 HO R
HO, 4.0 equiv Red-Al H%i/ﬁ 2) PPh, L o
R1/\ 0°C R2 Ph  3)Bry, MeOH R’
(S) Ph (S) O

In their paper, the ee of (S)-1a (90%) was determined by HPLC analysis (HPLC
condition: Daicel Chiralcel OD-H; eluent, hexane/i-PrOH = 200/1; flow rate: 1.0
mL/min, 254 nm, tr (minor) = 20.7 min, tr (major) = 22.5 min) and the HPLC spectra

for rac- and (S)-1a reported by Nakajima are shown in Figure S1.
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Figure S1. The HPLC spectra of rac- and (S)-1a reported by Nakajima and coworkers
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Then we determined the ee of 1a prepared via our protocol with the same HPLC
conditions (HPLC conditions: Daicel Chiralcel OD-H; eluent, hexane/i-PrOH = 200/1;
flow rate: 1.0 mL/min, 214 nm, tr (minor) = 19.0 min, tr (major) = 20.8 min). After

comparing the retention time (Figure S2), the absolute configuration of la was

determined to be S.
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Figure S2. The HPLC spectra of rac- and (S)-1a synthesized via our protocol
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Synthesis of chiral tertiary propargylic alcohols

(1) Preparation of (S)-2-phenyloct-3-yn-2-ol ((S)-1a)

N CO5H
Ph  "Bu

4.8 mol% (R)—DTBM—SEGphOS 5% NMR yield

oH 20 mol% PPh, Ph ng OH
2 mol% (PhO),POOH seu
”Bu———é: Me ¢ (PO =\ + ”Bu‘:_‘—(-‘Me
Ph 20 equiv H,0, toluene Me CO,H (S)-1a Ph
- o -
51% NMR yield 40% yield
99% ee

Typical Procedure: To a Schlenk flask (25 mL) were added PdCl2 (3.6 mg, 0.02 mmol),
(R)-DTBM-SEGphos (57.1 mg, 0.048 mmol), PPhs (52.5 mg, 0.2 mmol), and
(PhO).POOH (5.0 mg, 0.02 mmol). The flask was then degassed and refilled with Ar
for three times to ensure the complete exclusion of air. Then (+)-1a (201.3 mg, 1.0
mmol)/toluene (3 mL) and H20 (360 pL, d = 1.0 g/mL, 360.0 mg, 20.0 mmol), toluene
(2 mL) were added sequentially under Ar. 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 25 °C with a balloon of CO for
18 h, treated with H202 (40 uL, d = 1.13 g/mL, 30 wt. % in H20, 13.5 mg, 0.4 mmol),
stirred for 30 min at 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 with 'TH NMR with CH2Br (35 pL) as
the internal standard: 51% NMR yield of (S)-2a and 5% of (E)-2a’> were formed with
38% of (S)-1a remained. The residue was purified by chromatography on silica gel to
afford the pure product (S)-1a* (81.1 mg, 40%) [eluent: petroleum ether / ethyl ether /
dichloromethane = 30/1/1 (320 mL), then petroleum ether / ethyl acetate = 8/1 (360
mL)]: 99% ee (HPLC conditions: AS-H column, hexane/'PrOH = 98/2, 1.0 mL/min, A
=214 nm, tr (minor) = 6.7 min, tr (major) = 10.4 min); [a]4’ =+2.1(c=1.10, CHCl3)

[lit.} [a]3® =-0.3 (c = 1.20, CHCI3)]; oil; '"H NMR (400 MHz, CDCl3): § = 7.64 (d, J
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=7.2Hz, 2 H, Ar-H), 7.32 (t, J=7.6 Hz, 2 H, Ar-H), 7.28-7.20 (m, 1 H, Ar-H), 2.64 (s,
1 H, OH), 2.25 (t, J=7.0 Hz, 2 H, CH2), 1.72 (s, 3 H, CH3), 1.58-1.48 (m, 2 H, CHz),
1.47-1.35 (m, 2 H, CH2), 0.91 (t, J = 7.2 Hz, 3 H, CH3); ¥*C NMR (100 MHz, CDCl3):
0=146.2,128.1, 127.4, 124.9, 85.6, 83.7, 70.0, 33.5, 30.7, 21.9, 18.3, 13.6; IR (neat):
v =3397,2958, 2240, 1447, 1327, 1231, 1063 cm™'; MS (70 eV, EI) m/z (%): 202 (M",
1.15), 187 (100).

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

2 mol% PdCl,

OH 4.8 mol% (R)-DTBM-SEGphos OH
Bu——=— Me 20 mol% PPh; Me Bu—=—=—"Me
4 mol% (PhO),POOH "Bu  +
Me > —
20 equiv H,50, toluene Me —\COZH Me
CO balloon, 25 °C, 18 h
(£)-1b (S)-2b (S)-1b
44% NMR vyield 36% NMR vyield
34% vyield
99% ee

Following Typical Procedure, the reaction of PdCl: (3.6 mg, 0.02 mmol), (R)-
DTBM-SEGphos (56.5 mg, 0.048 mmol), PPhs (52.6 mg, 0.2 mmol), (PhO).POOH
(10.0 mg, 0.04 mmol), (+)-1b (215.9 mg, 1.0 mmol), and H20 (360 puL, d = 1.0 g/mL,
360.0 mg, 20.0 mmol) in toluene (5 mL) afforded (S)-1b (73.6 mg, 34%) (44% NMR
yield of (S)-2b was formed and 36% of (S)-1b remained) [eluent: petroleum ether /
diethyl ether / DCM = 50/1/1 (260 mL), to 20/1/1 (440 mL), to 12/1/1 (350 mL), then
petroleum ether/ethyl acetate = 5/1 (300 mL)]: 99% ee (HPLC conditions: AS-H
column, hexane/'PrOH = 95/5, 0.9 mL/min, A = 214 nm, tr (minor) = 5.3 min, tr (major)
=6.4min); [a]3! =-3.8(c=0.98, CHCl3); oil; "TH NMR (400 MHz, CDCl3): § = 7.75-
7.63 (m, 1 H, Ar-H), 7.22-7.13 (m, 3 H, Ar-H), 2.62 (s, 3 H, CH3), 2.36 (s, 1 H, OH),
2.23 (t,J=7.0 Hz, 2 H, CH>), 1.80 (s, 3 H, CH3), 1.57-1.45 (m, 2 H, CH>), 1.45-1.32
(m, 2 H, CH2), 0.90 (t, J= 7.2 Hz, 3 H, CH3); 3C NMR (100 MHz, CDCl3): § = 142.8,
135.6, 132.1, 127.4, 125.6, 124.9, 85.2, 84.0, 69.9, 31.1, 30.6, 22.0, 21.2, 18.4, 13.6;
IR (neat): v = 3428, 2930, 2866, 2243, 1454, 1369, 1325, 1051 cm’'; MS (70 eV, EI)
m/z (%): 216 (M", 1.60), 201 (100); HRMS calcd. for C15sH200 [M*]: 216.1514; Found:
216.1517.
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(3) Preparation of (S)-2-(3-methylphenyl)oct-3-yn-2-ol ((S)-1¢)

2 mol% PdCl, Me
__ PH 48mol% (R)-DTBM-SEGphos
Bu—— Me 20 mol% PPhg
2 mol% (PhO),POOH "Bu 4+
20 equiv H,0, toluene Me —\COZH
Mé CO balloon, 25 °C, 18 h Me
(H)-1c (S)-2¢ (S)-1c
58% NMR yield 35% NMR yield
30% yield

99% ee

Following Typical Procedure, the reaction of PdCl: (3.8 mg, 0.02 mmol), (R)-
DTBM-SEGphos (56.7 mg, 0.048 mmol), PPhs (52.6 mg, 0.2 mmol), (PhO).POOH
(5.1 mg, 0.02 mmol), (+)-1c (215.8 mg, 1.0 mmol), and H.0O (360 pL, d = 1.0 g/mL,
360.0 mg, 20.0 mmol) in toluene (5 mL) afforded (S)-1¢ (63.9 mg, 30%) (58% NMR
yield of (S)-2¢ was formed and 35% of (S)-1c remained) [eluent: petroleum ether /
diethyl ether / DCM = 40/1/1 (1200 mL)]: 99% ee (HPLC conditions: AS-H column,
hexane/PrOH = 95/5, 1.3 mL/min, A = 214 nm, tr (minor) = 3.5 min, tr (major) = 4.2
min); [a]3® =+1.5 (c = 1.37, CHCI3); oil; "H NMR (400 MHz, CDCl3): § = 7.50-7.40
(m, 2 H, Ar-H), 7.28-7.20 (m, 1 H, Ar-H), 7.09 (d, J=7.2 Hz, 1 H, Ar-H), 2.37 (s, 3 H,
CH3), 2.32-2.22 (m, 3 H, CH2 and OH) 1.74 (s, 3 H, CH3), 1.58-1.50 (m, 2 H, CH>),
1.49-1.39 (m, 2 H, CH2), 0.93 (t, J = 7.2 Hz, 3 H, CH3); 3C NMR (100 MHz, CDCI:):
o =146.2, 137.8, 128.2, 128.1, 125.6, 122.0, 85.5, 83.9, 70.0, 33.5, 30.7, 21.9, 21.5,
18.4, 13.6; IR (neat): v = 3390, 2958, 2930, 2863, 2242, 1607, 1458, 1325, 1198, 1083
cm'; MS (70 eV, EI) m/z (%): 216 (M*, 2.67), 201 (100); HRMS: Calcd for Ci5sH200
[M™]: 216.1514; Found: 216.1516.

(4) Preparation of (S)-2-(4-methylphenyl)oct-3-yn-2-ol ((S)-1d)

2 mol% PdCl, Me
OH 4.8 mol% (R)-DTBM-SEGphos
"Bu——= Me 20 mol% PPhs
2 mol% (PhO),POOH JIBu
— +
20 equiv H,O, toluene M€ _\002H
Me CO balloon, 25°C, 18 h
(+)-1d (S)-2d (S)-1d
63% NMR yield 31% NMR yield
30% vyield
99% ee
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Following Typical Procedure, the reaction of PdCl: (3.7 mg, 0.02 mmol), (R)-
DTBM-SEGphos (56.6 mg, 0.048 mmol), PPhs (52.3 mg, 0.2 mmol), (PhO)POOH
(5.0 mg, 0.02 mmol), (+)-1d (216.4 mg, 1.0 mmol), H20 (360 pL, d =1.0 g/mL, 360.0
mg, 20.0 mmol), and toluene (5 mL) afforded (S)-1d* (64.7 mg, 30%) (63% NMR yield
of (S)-2d was formed and 31% of (S)-1d remained) [eluent: petroleum ether / ethyl
ether / dichloromethane = 30/1/1 (320 mL), then petroleum ether / ethyl acetate = 10/1
(320 mL)]: 99% ee (HPLC conditions: AS-H column, hexane/PrOH = 98/2, 1.0
mL/min, A = 214 nm, tr (minor) = 7.2 min, tr (major) = 9.7 min); [a]3® =-1.4 (c =
1.17, CHCI) [lit.° [a]3® =-0.4 (c = 0.96, CHCI3)]; oil; '"H NMR (400 MHz, CDCl3):
0="7.53(d,J=8.4 Hz, 2 H, Ar-H), 7.15 (d, J = 8.0 Hz, 2 H, Ar-H), 2.40-2.30 (m, 4 H,
OH and CH3), 2.27 (t, J = 7.2 Hz, 2 H, CH»), 1.72 (s, 3 H, CH3), 1.57-1.46 (m, 2 H,
CH>), 1.46-1.35 (m, 2 H, CH2), 0.92 (t, J = 7.4 Hz, 3 H, CH3); 3C NMR (100 MHz,
CDCl): 6 = 143.4, 137.0, 128.8, 124.9, 85.3, 83.9, 69.8, 33.4, 30.7, 21.9, 20.9, 18.4,
13.5; IR (neat): v = 3405, 2929, 2866, 2241, 1452, 1325, 1175, 1088 cm™!'; MS (70 eV,
EI)m/z (%): 217 (M*+1, 1.08), 216 (M, 2.23), 201 (100).

(5) Preparation of (S)-2-(3-methoxyphenyl)oct-3-yn-2-ol ((S)-1e)

OMe
2 mol% PdCl,

oH 4.8 mol% (R)-DTBM-SEGphos . OH

o 20 mol% PPh; Bu—— "V'e
Bu——=——<"Me 3 mol% (PhO),POOH .
—\ OMe
OMe 20 equiv H,O, toluene CO.H
CO balloon, 25 °C, 18 h (3) 2e (S)-1e
(£)-1e 55% NMR yield 45% NMR yield

41% yield

96% ee

Following Typical Procedure, the reaction of PdCl: (3.7 mg, 0.02 mmol), (R)-
DTBM-SEGphos (56.5 mg, 0.048 mmol), PPhs (52.7 mg, 0.2 mmol), (PhO).POOH
(8.0 mg, 0.03 mmol), (+)-1e (231.0 mg, 1.0 mmol), H20 (360 puL, d = 1.0 g/mL, 360.0
mg, 20.0 mmol), and toluene (5 mL) afforded (S)-1e (94.5 mg, 41%) (55% NMR yield
of (S)-2e was formed and 45% of (S)-1e remained) [eluent: petroleum ether / ethyl ether
/ dichloromethane = 30/1/1 (320 mL), then petroleum ether / ethyl acetate = 10/1 (275
mL)]: 96% ee (HPLC conditions: AS-H column, hexane/'PrOH = 98/2, 1.0 mL/min, A
= 214 nm, tr (minor) = 12.1 min, tr (major) = 18.8 min); [a]3® = +2.9 (¢ = 1.00,

CHCI); oil; '"H NMR (400 MHz, CDCls): 8 = 7.32-7.14 (m, 3 H, Ar-H), 6.80 (dt, J1 =
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6.8 Hz, Jo=2.2 Hz, 1 H, Ar-H), 3.80 (s, 3 H, OCH3), 2.57 (s, 1 H, OH), 2.26 (t, J=7.2
Hz, 2 H, CH>), 1.72 (s, 3 H, CH3), 1.58-1.47 (m, 2 H, CH2), 1.47-1.35 (m, 2 H, CH>),
0.92 (t, J = 7.2 Hz, 3 H, CH3); 3C NMR (100 MHz, CDCl3): § = 159.3, 148.0, 129.1,
117.3, 112.9, 110.7, 85.4, 83.7, 69.8, 55.1, 33.4, 30.6, 21.9, 18.3, 13.5; IR (neat): v =
3431, 2932, 2240, 1596, 1480, 1432, 1254, 1041 cm™'; MS (70 eV, EI) m/z (%): 233
(M™+1, 4.22), 232 (M", 25.23), 217 (100); HRMS calcd for C1sH2002 [M]: 232.1463,
found: 232.1466.

(6) Preparation of (S)-2-(4-chlorophenyl)oct-3-yn-2-ol ((S)-1f)

2 mol% PdCl, Cl
OH 4.8 mol% (R)-DTBM-SEGphos
Bu——= Me 20 mol% PPh3
3 mol% (PhO),POOH JBu
20 equiv Hy0, toluene Me _\COZH
Cl  CO balloon, 25°C, 18 h
(£)-1f (S)-2f (S)y-1f
51% NMR yield 46% NMR yield
45% yield
98% ee

Following Typical Procedure, the reaction of PdCl: (3.6 mg, 0.02 mmol), (R)-
DTBM-SEGphos (56.6 mg, 0.048 mmol), PPhs (52.5 mg, 0.2 mmol), (PhO).POOH
(7.8 mg, 0.03 mmol), (£)-1f (235.0 mg, 1.0 mmol), H20 (360 uL, d = 1.0 g/mL, 360.0
mg, 20.0 mmol), and toluene (5 mL) afforded (S)-1f* (106.3 mg, 45%) (51% NMR yield
of (S)-2f was formed and 46% of (S)-1f remained) [eluent: petroleum ether / ethyl ether
/ dichloromethane = 30/1/1 (320 mL), then petroleum ether / ethyl acetate = 15/1 (320
mL)]: 98% ee (HPLC conditions: AS-H column, hexane/'PrOH = 98/2, 1.0 mL/min, A
= 214 nm, tr (minor) = 7.2 min, tr (major) = 9.8 min); [a]4* =-0.6 (c = 1.00, CHCl3)
[it.° [a]&® =-0.6 (c = 1.20, CHCI3)]; oil; '"H NMR (400 MHz, CDCl3): § = 7.56 (d, J
=8.8 Hz, 2 H, Ar-H), 7.29 (d, J = 8.8 Hz, 2 H, Ar-H), 2.58 (s, 1 H, OH), 2.25 (t,J=7.0
Hz, 2 H, CH2), 1.70 (s, 3 H, CH3), 1.58-1.47 (m, 2 H, CH>), 1.47-1.34 (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, 85.9, 83.3, 69.5, 33.6, 30.6, 21.9, 18.3, 13.5; IR (neat): v = 3371, 2931, 2240,
1486, 1364, 1228, 1088 cm; MS (70 eV, EI) m/z (%): 238 (M*(*’Cl), 0.52), 236
(M*(*QD), 1.65), 221 (100).
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(7) Preparation of (S)-2-(4-bromophenyl)oct-3-yn-2-ol ((S)-1g)

2 mol% PdCl, Br
4.8 mol% (R)-DTBM-SEGphos
20 mol% PPhs

2 mol% (PhO),POOH By
- ._3 +
20 equiv H,0, toluene vé  CoH .
lloon, 25 °C, 18 h ~9  Br
(+)-19 Br €O baloon, 257C, (S)-29 46% NMR yield
47% NMR yield 44% yield
97% ee

Following Typical Procedure, the reaction of PdCl: (3.6 mg, 0.02 mmol), (R)-
DTBM-SEGphos (57.8 mg, 0.048 mmol), PPhs (52.5 mg, 0.2 mmol), (PhO)POOH
(5.1 mg, 0.02 mmol), (£)-1g (281.3 mg, 1.0 mmol), H2O (360 puL, d = 1.0 g/mL, 360.0
mg, 20.0 mmol), and toluene (5 mL) afforded (S)-1g (123.1 mg, 44%) (47% NMR yield
of (S)-2g was formed and 46% of (S)-1g remained) [eluent: petroleum ether / ethyl ether
/ dichloromethane = 30/1/1 (~320 mL), to petroleum ether / ethyl ether /
dichloromethane = 20/1/1 (~220 mL), then petroleum ether/ethyl acetate = 5/1 (~240
mL)]: 97% ee (HPLC conditions: AS-H column, hexane/'PrOH = 98/2, 1.0 mL/min, A
=214 nm, tr (minor) = 8.5 min, tr (major) = 11.3 min); [a]3> =-1.1 (c=0.99, CHCl3);
oil; '"H NMR (400 MHz, CDCl3): 6 = 7.52 (d, J = 8.8 Hz, 2 H, Ar-H), 7.46 (d, J = 8.0
Hz, 2 H, Ar-H), 2.37 (s, 1 H, OH), 2.26 (t, J = 7.2 Hz, 2 H, CH>), 1.71 (s, 3 H, CH3),
1.59-1.48 (m, 2 H, CH2), 1.48-1.35 (m, 2 H, CH2), 0.92 (t, J = 7.4 Hz, 3 H, CH3); 13C
NMR (100 MHz, CDCI3): & = 145.3, 131.2, 126.9, 121.4, 86.0, 83.2, 69.6, 33.6, 30.6,
21.9, 18.3, 13.5; IR (neat): v= 3379, 2957, 2930, 2862, 2240, 1750, 1485, 1394, 1074,
1009 cm’'; MS (70 eV, EI) m/z (%): 282 (M*(®'Br), 2.75), 280 (M*(Br), 2.58), 265
(100); HRMS calcd for C14H170”Br [M*]: 280.0463, found: 280.0464.

(8) Preparation of (S)-2-(2-naphthyl)oct-3-yn-2-ol ((S)-1h)

2 mol% PdCl,
OH  4.8mol% (R)-DTBM-SEGphos

— 20 mol% PPh
"Bu——= M 3
u © 2 mol% (PhO),POOH O
"Bu +
20 equiv H,O, toluene Me$ CO,H
CO balloon, 25 °C, 18 h
(#)-1h (S)-2h (S)»-1h
55% NMR yield 41% NMR yield
38% yield
98% ee

Following Typical Procedure, the reaction of PdCl: (3.6 mg, 0.02 mmol), (R)-
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DTBM-SEGphos (57.9 mg, 0.048 mmol), PPhs (52.6 mg, 0.2 mmol), (PhO).POOH
(5.0 mg, 0.02 mmol), (£)-1h (252.3 mg, 1.0 mmol), H20 (360 pL, d = 1.0 g/mL, 360.0
mg, 20.0 mmol), and toluene (5 mL) afforded (S)-1h* (95.9 mg, 38%) (55% NMR yield
of (S)-2h was formed and 41% of (S)-1h remained) [eluent: petroleum ether / ethyl
ether / dichloromethane = 20/1/1 (500 mL) to 10/1/ (500 mL), then petroleum ether /
ethyl acetate = 5/1 (200 mL)]: 98% ee (HPLC conditions: AS-H column, hexane/PrOH
=95/5, 1.3 mL/min, A = 214 nm, tr (minor) = 4.9 min, tr (major) = 5.7 min); [a]3® =
-11.5(c=1.15, CHCI3) [lit.° [@]3® =-11.8 (c=1.55, CHCl3)]; oil; '"H NMR (400 MHz,
CDCl3): 6 =8.12 (s, 1 H, Ar-H), 7.90-7.78 (m, 3 H, Ar-H), 7.74 (dd, J1 = 8.4 Hz, J> =
1.6 Hz, 1 H, Ar-H), 7.52-7.43 (m, 2 H, Ar-H), 2.45-2.38 (m, 1 H, OH), 2.32 (t,J="7.0
Hz, 2 H, CH2), 1.83 (s, 3 H, CH3), 1.62-1.52 (m, 2 H, CH2), 1.52-1.41 (m, 2 H, CH>),
0.94 (t, J= 7.2 Hz, 3 H, CH3); '3C NMR (100 MHz, CDCl3): & = 143.5, 133.0, 132.8,
128.3,128.0, 127.5, 126.1, 126.0, 123.7, 123.3, 85.9, 83.7, 70.1, 33.4, 30.7, 22.0, 18 .4,
13.6; IR (neat): v = 3390, 2957, 2931, 2241, 1353, 1127, 1084 cm™'; MS (70 eV, EI)
m/z (%): 253 (M'+1, 4.68), 252 (M*, 22.51), 237 (100).

(9) Preparation of (S)-2-(thiophen-3-yl)oct-3-yn-2-ol ((S)-1i)

NBy——
S
2 mol% PdCl, 3i .
4.8 mol% (R)-DTBM-SEGphos _S 4% NMR yield
OH 20 mol% PPhg \ /) OH
nBy——= Me 4 mol% (PhO),POOH IBu  + By————<"'Me
SS 20 equiv H,0, E’oluene Mé CO,H S
) CO balloon, 25 °C, 18 h
()-1i (S)-2i (S)-1i
54% NMR yield 43% NMR vyield
34% yield
93% ee

Following Typical Procedure, the reaction of PdCl2 (3.6 mg, 0.02 mmol), (R)-
DTBM-SEGphos (57.0 mg, 0.048 mmol), PPhs (52.5 mg, 0.2 mmol), (PhO).POOH
(10.1 mg, 0.04 mmol), (+)-1i (207.7 mg, 1.0 mmol), H20 (360 pL, d = 1.0 g/mL, 360.0
mg, 20.0 mmol) in toluene (5 mL) afforded (S)-1i (70.1 mg, 34%) (54% NMR yield of
(S)-2i, 4% NMR yield of 3i were formed and 43% of (S)-1i remained) [eluent:
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petroleum ether / diethyl ether / DCM = 30/1/1 (320 mL), then petroleum ether / ethyl
acetate = 8/1 (270 mL)]: 93% ee (HPLC conditions: AS-H column, hexane/PrOH =
98/2, 1.0 mL/min, A = 214 nm, tr (minor) = 8.7 min, tr (major) = 12.1 min); [a]3® = -
6.9 (c = 1.00, CHCI3); oil; '"H NMR (400 MHz, CDCl3): = 7.41-7.31 (m, 1 H, one
proton from thienyl), 7.30-7.22 (m, 1 H, one proton from thienyl), 7.22-7.14 (m, 1 H,
one proton from thienyl), 2.62-2.48 (m, 1 H, OH), 2.25 (t, J = 6.8 Hz, 2 H, CH>), 1.75
(s, 3 H, CH3), 1.57-1.34 (m, 4 H, 2 x CH2), 0.92 (t, J = 7.0 Hz, 3 H, CH3); ¥*C NMR
(100 MHz, CDCl3): 6 = 147.9, 125.9, 125.7, 120.5, 84.7, 83.6, 67.3, 32.3, 30.6, 21.9,
18.3, 13.5; IR (neat): v = 3387, 2932, 2244, 1461, 1365, 1228, 1158, 1087 cm™'; MS
(70 eV, EI) m/z (%): 208 (M", 4.20), 193 (100); HRMS calcd for C12H170S [M+H]":
209.0995, found: 209.1000.

(10) Preparation of (5)-2,2,3-trimethylnon-4-yn-3-ol ((S)-1j)

2 mol% PdCl,
4.8 mol% (R)-DTBM-SEGphos
20 mol% PPhg

OH 3 mol% (PhO),POOH tBu By OH
"BU—;_QMG >:——\ + "Bu——''"Me
Me

‘Bu 20 equiv H,0, toluene CO,H By
CO balloon, 25 °C, 18 h

(£)-1j (S)-2j (S)-1j
50% NMR yield 46% NMR yield
43% yield
>99% ee

Following Typical Procedure, the reaction of PdCl2 (3.6 mg, 0.02 mmol), (R)-
DTBM-SEGphos (57.0 mg, 0.048 mmol), PPhs (52.6 mg, 0.2 mmol), (PhO).POOH
(7.6 mg, 0.03 mmol), (£)-1j (181.8 mg, 1.0 mmol), H20 (360 uL, d = 1.0 g/mL, 360.0
mg, 20.0 mmol) in toluene (5 mL) afforded (S)-1j (77.4 mg, 43%) (50% NMR yield of
(S)-2j was formed and 46% of (S)-1j remained) [eluent: petroleum ether / diethyl ether
/ DCM = 30/1/1 (320 mL), then petroleum ether / ethyl acetate = 5/1 (480 mL)]: >99%
ee (HPLC conditions: IC column, hexane/'PrOH = 98/2, 1.0 mL/min, A = 214 nm, tr
(major) = 4.7 min); [a]3’ =+3.9 (c=1.07, CHCL); oil; '"H NMR (400 MHz, CDCl3):
0=220(t J=6.8 Hz, 2 H, CH2), 1.82 (s, | H, OH), 1.54-1.34 (m, 7 H, 2 x CH2 and
CH3), 1.03 (s, 9 H, 3 x CHs), 0.91 (t, J = 7.2 Hz, 3 H, CH3); 13C NMR (100 MHz,
CDCl3): 6=84.2,83.7,74.0,38.2,30.8,25.1, 25.0,21.9, 18.3, 13.6; IR (neat): v= 3470,
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2960, 2242, 1460, 1367, 1324, 1087 cm™'; MS (ESI) m/z (%): 183 (M+H"), 165 (M-
OH)"; HRMS calcd for C12H230 [M+H"]: 183.1743, found: 183.1742.

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

- COH
Ph  "CsHyq
2 mol% PdCl, (E)-2k'
4.8 mol% (R)-DTBM-SEGphos 5% NMR vyield
o 20 mol% PPh; o . OH
4 mol% (PhO),POOH JCsH1q o
"CsHy——=— Me —_ + n(35|'|11T‘<"'V|e
Ph 20 equiv H,0, toluene  Mé CO,H Ph
- 0,
(£)-1k CO balloon, 25 °C, 18 h (S)-2k (S)-1k
56% NMR yield 30% NMR vyield
32% yield
93% ee

Following Typical Procedure, the reaction of PdCl: (3.8 mg, 0.02 mmol), (R)-
DTBM-SEGphos (56.5 mg, 0.048 mmol), PPhs (52.5 mg, 0.2 mmol), (PhO)POOH
(9.8 mg, 0.04 mmol), (+)-1k (214.7 mg, 1.0 mmol), H20 (360 pL, d =1.0 g/mL, 360.0
mg, 20.0 mmol), and toluene (5 mL) afforded (S)-1k (68.6 mg, 32%) (56% NMR yield
of (S)-2k, 5% NMR yield of (E)-2k’ were formed and 30% of (S)-1k remained) [eluent:
petroleum ether / ethyl ether / dichloromethane = 30/1/1 (320 mL), then petroleum ether
/ ethyl acetate = 10/1 (330 mL)]: 93% ee (HPLC conditions: AS-H column,
hexane/'PrOH = 98/2, 1.0 mL/min, A = 214 nm, tr (minor) = 6.8 min, tr (major) = 9.9
min); [a]3® =+9.2 (c = 1.09, CHCI3); oil; "TH NMR (400 MHz, CDCl3): & = 7.64 (d,
J=06.8 Hz, 2 H, Ar-H), 7.33 (t, J = 7.2 Hz, 2 H, Ar-H), 7.29-7.21 (m, 1 H, Ar-H), 2.56
(s, 1 H,OH),2.25(t,J=7.0 Hz,2 H, CH2), 1.73 (s, 3 H, CH3), 1.60-1.47 (m, 2 H, CH>),
1.45-1.24 (m, 4 H, 2 x CH2), 0.90 (t, J = 7.0 Hz, 3 H, CH3); ¥C NMR (100 MHz,
CDCl): & = 146.2, 128.0, 127.3, 124.9, 85.6, 83.7, 69.9, 33.5, 31.0, 28.2, 22.1, 18.6,
13.9; IR (neat): v = 3420, 2929, 2861, 2240, 1754, 1448, 1329, 1230, 1059 cm™'; MS
(70 eV, EI) m/z (%): 216 (M", 1.24), 201 (100); HRMS calcd for CisH200 [M']:
216.1514, found: 216.1511.

(12) Preparation of (S)-2-phenyldec-3-yn-2-ol ((S)-11)
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- COH

(E)-2I
2 mol% PdCl, 4% NMR viel
4.8 mol% (R)-DTBM-SEGphos % yield
20 mol% PPh3
Ph {CgH OH
OH 3.5 mol% (PhO),POOH Soeris o
MCeHiz—=—4Me == + NCeH;—=—"Me
Ph 20 equiv H,0, toluene Me CO.H Ph
(i)—“ CO balloon, 25 °C, 18 h (S)_2| (S)-1|
53% NMR yield 34% NMR yield
32% yield
>99% ee

Following Typical Procedure, the reaction of PdCl: (3.7 mg, 0.02 mmol), (R)-
DTBM-SEGphos (56.8 mg, 0.048 mmol), PPhs (52.3 mg, 0.2 mmol), (PhO)POOH
(8.8 mg, 0.035 mmol), (+)-11(229.7 mg, 1.0 mmol), H20 (360 pL, d=1.0 g/mL, 360.0
mg, 20.0 mmol), and toluene (5 mL) afforded (S)-11 (73.7 mg, 32%) (53% NMR yield
of (S)-21, 4% NMR vyield of (E)-2I’ were formed and 34% of (S)-11 remained) [eluent:
petroleum ether / ethyl ether / dichloromethane = 30/1/1 (320 mL), then petroleum ether
/ ethyl acetate = 8/1 (360 mL)]: >99% ee (HPLC conditions: AS-H column,
hexane/lPrOH = 98/2, 1.0 mL/min, A = 214 nm, tr (major) = 8.0 min); [a]3® =-1.9 (c
= 1.10, CHCI3); oil; "TH NMR (400 MHz, CDCls): 6 = 7.65 (d, J = 7.2 Hz, 2 H, Ar-H),
7.33 (t,J=7.4 Hz, 2 H, Ar-H), 7.29-7.20 (m, 1 H, Ar-H), 2.53-2.37 (m, 1 H, OH), 2.26
(t, J=7.0Hz,2 H, CH»), 1.73 (s, 3 H, CH3), 1.58-1.48 (m, 2 H, CH2), 1.47-1.35 (m, 2
H, CH2), 1.35-1.19 (m, 4 H, 2 x CH2), 0.89 (t, J = 6.6 Hz, 3 H, CH3); *C NMR (100
MHz, CDCl3): 6 = 146.2, 128.1, 127.4, 124.9, 85.6, 83.8, 70.0, 33.5, 31.2, 28.6, 28.5,
22.5,18.7, 14.0; IR (neat): v = 3396, 2929, 2858, 2242, 1447, 1329, 1232, 1060 cm';
MS (70 eV, EI) m/z (%): 230 (M", 1.20), 215 (100); HRMS calcd for C16H220 [M']:
230.1671, found: 230.1668.

(13) Preparation of (S)-7-methyl-2-phenyloct-3-yn-2-ol ((S)-1m)
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~-COH
Ph

Pr
(E)-2m'
2 mol% PdCl, 5% NMR yield
4.8 mol% (R)-DTBM-SEGphos 4 OH
oH 20 mol% PPhz 'Pr —  (Me
o / —
_ LMe 3 mol% (PhO),POOH Ph ._;\ +  ipy oh
Pr Ph 20 equiv H,0, toluene  d _\COZH
- [o}
(#)-1m CO balloon, 25 °C, 18 h (S)-2m (S)-1m
58% NMR yield 37% NMR yield
32% yield
>99% ee

Following Typical Procedure, the reaction of PdCl: (3.8 mg, 0.02 mmol), (R)-
DTBM-SEGphos (56.8 mg, 0.048 mmol), PPhs (52.5 mg, 0.2 mmol), (PhO)POOH
(7.7 mg, 0.03 mmol), (£)-1m (215.5 mg, 1.0 mmol), H20 (360 puL, d =1.0 g/mL, 360.0
mg, 20.0 mmol), and toluene (5 mL) afforded (S)-1m (69.1 mg, 32%) (58% NMR yield
of (S)-2m, 5% (E)-2m’ were formed and 37% of (S)-1m remained) [eluent: petroleum
ether / ethyl ether / dichloromethane = 30/1/1 (320 mL), then petroleum ether / ethyl
acetate = 15/1 (320 mL)]: >99% ee (HPLC conditions: AS-H column, hexane/PrOH =
98/2, 1.0 mL/min, A = 214 nm, tr (minor) = 6.3 min, tr (major) = 9.9 min); [a]3® =
+4.2 (¢ = 1.00, CHCI3); oil; "TH NMR (400 MHz, CDCl3): 6 = 7.64 (d, J=7.2 Hz, 2 H,
Ar-H), 7.33 (t, J = 7.4 Hz, 2 H, Ar-H), 7.29-7.20 (m, 1 H, Ar-H), 2.60 (s, 1 H, OH),
2.26 (t,J=7.6 Hz, 2 H, CH2), 1.80-1.62 (m, 4 H, CH and CH3), 1.44 (q,J = 7.3 Hz, 2
H, CH2), 0.90 (d, J = 6.4 Hz, 6 H, 2 x CH3); 3C NMR (100 MHz, CDCl3): § = 146.2,
128.1, 127.3, 124.9, 85.6, 83.6, 69.9, 37.5, 33.5, 27.2, 22.1, 16.7; IR (neat): v = 3396,
2953, 2240, 1450, 1365, 1230, 1061 cm™'; MS (70 eV, EI) m/z (%): 216 (M™, 1.00), 201
(100); HRMS calcd for C1sH200 [M*]: 216.1514, found: 216.1516.

(14) Preparation of (S)-8-chloro-2-phenyloct-3-yn-2-ol ((S)-1n)

2 mol% PdCl,
4.8 mol% (R)-DTBM-SEGphos

20 mol% PPh; Cl OH
- OH 2 mol% (PhO),POOH Ph \\_/_\Cl + <_/;‘<.|Me

= Me > = o

Q_/i Ph 20 equiv H,0, toluene Me>: —\COZH o

+)-1n °
(£) CO balloon, 25 °C, 18 h (S)-2n (S)-1n
50% NMR vyield 31% NMR yield
33% yield

97% ee
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Following Typical Procedure, the reaction of PdCl: (3.6 mg, 0.02 mmol), (R)-
DTBM-SEGphos (56.5 mg, 0.048 mmol), PPhs (52.6 mg, 0.2 mmol), (PhO)POOH
(5.3 mg, 0.02 mmol), (£)-1n (234.9 mg, 1.0 mmol), H20 (360 puL, d = 1.0 g/mL, 360.0
mg, 20.0 mmol), and toluene (5 mL) afforded (S)-1n* (77.7 mg, 33%) (50% NMR yield
of (S)-2n was formed and 31% of (S)-1n remained) [eluent: petroleum ether / ethyl
ether / dichloromethane = 30/1/1 (320 mL), then petroleum ether / ethyl acetate = 10/1
(330 mL)]: 97% ee (HPLC conditions: AS-H column, hexane/'PrOH = 95/5, 1.3
mL/min, A = 214 nm, tr (minor) = 6.7 min, tr (major) = 11.0 min); [a]d®> =+1.6 (c =
1.20, CHCI3) [lit.° [a]3* =+40.7 (c = 1.69, CHCI3)]; oil; '"H NMR (400 MHz, CDCl3):
0 =7.68-7.60 (m, 2 H, Ar-H), 7.36 (t, J=7.4 Hz, 2 H, Ar-H), 7.32-7.22 (m, 1 H, Ar-H),
3.57 (t, J = 6.6 Hz, 2 H, CH2), 2.38-2.28 (m, 3 H, OH and CH2), 1.96-1.85 (m, 2 H,
CH2), 1.78-1.66 (m, 5 H, CHz2 and CH3); 3C NMR (100 MHz, CDCl3): § = 146.0, 128.2,
127.5, 124.9, 84.6, 84.5, 70.0, 44.5, 33.4, 31.6, 25.7, 18.0; IR (neat): v = 3410, 2938,
2239, 1444, 1325, 1230, 1062 cm’!; MS (ESI) m/z: 237 (M(P'Cl)+H"), 221 (M(’CI)-
OH)", 219 (M(**C1)-OH)".

(15) Preparation of (S)-2,6-diphenylhex-3-yn-2-ol ((S)-10)

2 mol% PdCl,
4.8 mol% (R)-DTBM-SEGphos
20 mol% PPh3 Ph

OH  4mol% (PhO),POOH  pp — __pMH
f—:_él\/le >:._; + —/—TélMe
Ph Ph 20 equiv H,O, toluene -\ Ph Ph
Mé CO,H
(1)-10 CO balloon, 25 °C, 18 h
(S)-20 (S)-10
67% NMR yield 31% NMR yield
30% yield
99% ee

Following Typical Procedure, the reaction of PdCl: (3.7 mg, 0.02 mmol), (R)-
DTBM-SEGphos (56.6 mg, 0.048 mmol), PPhs (52.7 mg, 0.2 mmol), (PhO).POOH
(9.8 mg, 0.04 mmol), (+)-10 (247.3 mg, 1.0 mmol), H20O (360 pL, d = 1.0 g/mL, 360.0
mg, 20.0 mmol), and toluene (5 mL) afforded (S)-10 (74.1 mg, 30%) (67% NMR yield
of (S)-20 was formed and 31% of (S)-10 remained) [eluent: petroleum ether / ethyl ether
/ dichloromethane = 30/1/1 (320 mL), then petroleum ether / ethyl acetate = 10/1 (220
mL)]: 99% ee (HPLC conditions: AS-H column, hexane/'PrOH = 98/2, 1.0 mL/min, A

=214 nm, tr (minor) = 12.8 min, tr (major) = 16.3 min); [a]3° =-0.8 (c=1.50, CHCls);
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oil; "TH NMR (400 MHz, CDCl3): 8 = 7.54 (d, J = 7.6 Hz, 2 H, Ar-H), 7.38-7.07 (m, 8
H, Ar-H), 2.82 (t,J =7.6 Hz, 2 H, CH2), 2.60-2.43 (m, 3 H, OH and CH2), 1.69 (s, 3 H,
CH3); BC NMR (100 MHz, CDCl3): 6 = 145.9, 140.4, 128.5, 128.3, 128.0, 127.3, 126.2,
124.9, 84.64, 84.59, 69.8, 34.8, 33.3, 20.8; IR (neat): v=3409, 2984, 2241, 1492, 1446,
1331, 1229, 1064 cm™'; MS (70 eV, EI)m/z (%): 250 (M*, 1.65), 91 (100); HRMS calcd
for C1sHi1sO [M™]: 250.1358, found: 250.1361.

(16) Preparation of (S)-7-cyano-2-phenylhept-3-yn-2-ol ((S)-1p)

2 mol% PdCl,
4.8 mol% (R)-DTBM-SEGphos

20 mol% PPhs CN OH
OH 5 mol% (PhO),POOH Ph ;_/_ NC \_/—z—(--lvle
NC — Me >’:'=\ + Ph
Ph 20 equiv H,y0, toluene Me CO,H
()-1p CO balloon, 25°C, 18 h (S)-2p (S)-1p
56% NMR yield 42% NMR yield
42% yield

94% ee

Following Typical Procedure, the reaction of PdCl: (3.8 mg, 0.02 mmol), (R)-
DTBM-SEGphos (56.5 mg, 0.048 mmol), PPhs (52.6 mg, 0.2 mmol), (PhO)POOH
(12.7 mg, 0.05 mmol), (+)-1p (211.7 mg, 1.0 mmol), H20 (360 uL, d = 1.0 g/mL, 360.0
mg, 20.0 mmol), and toluene (5 mL) afforded (S)-1p (88.9 mg, 42%) (56% NMR yield
of (S)-2p was formed and 42% of (S)-1p remained) [eluent: petroleum ether / diethyl
ether / DCM = 20/1/1 (220 mL) to 10/1/1 (480 mL), then petroleum ether / ethyl acetate
= 5/1 (480 mL)]: 94% ee (HPLC conditions: Daicel Chiralpak AS-H column,
hexane/PrOH = 90/10, 1.3 mL/min, A = 214 nm, tr (minor) = 13.4 min, tr (major) =
24.4 min); [a]d® =+0.9 (c=1.00, CHCI3); oil; '"H NMR (400 MHz, CDCl3): § = 7.61
(d, J=8.0 Hz, 2 H, Ar-H), 7.35 (t, J = 7.6 Hz, 2 H, Ar-H), 7.31-7.23 (m, 1 H, Ar-H),
2.66 (br, 1 H, OH), 2.46 (q, J = 6.8 Hz, 4 H, 2 x CH2), 1.88 (quintet, J = 7.0 Hz, 2 H,
CH>), 1.74 (s, 3 H, CH3); 13C NMR (100 MHz, CDCl3): 6 = 145.7, 128.2, 127.5, 124.7,
119.1, 85.9, 82.2, 69.8, 33.3, 24.3, 17.8, 16.1; IR (neat): v = 3439, 2982, 2931, 2248,
1491, 1361, 1229, 1172, 1095, 1064, 1027 cm’'; MS (70 eV, EI) m/z (%): 213 (M*,
1.19), 198 (100); HRMS calcd for C14H1sNO [M]: 213.1154, found: 213.1158.

(17) Preparation of (S)-2-phenylhept-6-en-3-yn-2-ol ((S)-1q)
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2 mol% PdCl,
4.8 mol% (R)-DTBM-SEGphos

20 mol% PPh; \ . OH
_OH 6 mol% (PhO),POOH IBu —  {Me
— Me o— +
— . N Ph
Ph 20 equiv H,0, toluene Me CO.H
(o]
(i)—1q CcO baIIoon, 25 C, 18 h (S)—2q (S)-1q
52% NMR yield 43% NMR yield
40% yield
97% ee

Following Typical Procedure, the reaction of PdCl2 (3.6 mg, 0.02 mmol), (R)-
DTBM-SEGphos (56.9 mg, 0.048 mmol), PPhs (52.4 mg, 0.2 mmol), (PhO).POOH
(15.0 mg, 0.06 mmol), (+)-1q (186.1 mg, 1.0 mmol), H20 (360 pL, d = 1.0 g/mL, 360.0
mg, 20.0 mmol), and toluene (5 mL) afforded (S)-1q (74.1 mg, 40%) (53% NMR yield
of (S)-2q was formed and 43% of (S)-1q remained) [eluent: petroleum ether / ethyl
ether / dichloromethane = 30/1/1 (320 mL) to 20/1/1 (220 mL)]: 97% ee (HPLC
conditions: AS-H column, hexane/'PrOH = 98/2, 1.0 mL/min, A = 214 nm, tr (minor) =
9.5 min, tr (major) = 12.3 min); [a]3® = +1.4 (c = 1.37, CHCI3); oil; '"H NMR (400
MHz, CDCl3): 6=7.65(d,J=7.2 Hz, 2 H, Ar-H), 7.34 (t, J= 7.6 Hz, 2 H, Ar-H), 7.30-
7.24 (m, 1 H, Ar-H), 5.92-5.75 (m, 1 H,=CH), 5.34 (dd, J1=17.2 Hz,J2=1.6 Hz, 1 H,
one proton of =CH2), 5.11 (dd, J1 =9.2 Hz, J> = 1.6 Hz, 1 H, one proton of =CH>), 3.05
(dt, J1 = 5.2 Hz, J» = 1.8 Hz, 2 H, CH>), 2.58-2.50 (m, 1 H, OH), 1.76 (s, 3 H, CH3);
13C NMR (100 MHz, CDCl3): § = 145.9, 132.3, 128.2, 127.5, 124.9, 116.2, 86.2, 81.9,
70.0, 33.4, 23.0; IR (neat): v = 3389, 2984, 2244, 1641, 1446, 1325, 1230, 1061 cm!;
MS (70 eV, EI) m/z (%) 186 (M", 1.53), 171 (100); HRMS calcd for C13H140 [M J:
186.1045, found: 186.1046.

(18) Preparation of (S)-3-(2-methylphenyl)oct-4-yn-3-ol ((S)-1r)

2 mol% PdCl,

OH 4.8 mol% (R)-DTBM-SEGphos OH
"Pr———<FEt 20 mol% PPhg —  (Et
4 mol% (PhO),POOH
Me
20 equiv H,0, toluene _\COZH Me
CO balloon, 25 °C, 18 h
(- (S)-2r (S)-1r
66% NMR yield 36% NMR yield
35% yield
99% ee

Following Typical Procedure, the reaction of PdCl: (3.6 mg, 0.02 mmol), (R)-
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DTBM-SEGphos (57.0 mg, 0.048 mmol), PPhs (52.4 mg, 0.2 mmol), (PhO).POOH
(10.0 mg, 0.04 mmol), (+)-1r (216.1 mg, 1.0 mmol), H.0 (360 pL, d=1.0 g/mL, 360.0
mg, 20.0 mmol) in toluene (5 mL) afforded (S)-1r (75.0 mg, 35%) (66% NMR yield of
(S)-2r was formed and 36% of (S)-1r remained) [eluent: petroleum ether / diethyl ether
/ DCM = 30/1/1 (320 mL), then petroleum ether/ethyl acetate = 5/1 (480 mL)]: 99% ee
(HPLC conditions: AS-H column, hexane/PrOH = 98/2, 1.0 mL/min, A = 214 nm, tr
(minor) = 5.1 min, tr (major) = 6.5 min); [a]4® =+0.5 (c=1.40, CHCI3); oil; '"H NMR
(400 MHz, CDCl3): 6 =7.72 (t,J=4.4 Hz, 1 H, Ar-H), 7.23-7.08 (m, 3 H, Ar-H), 2.58
(s, 3 H, CH3), 2.30-2.17 (m, 3 H, CH2 and OH), 2.10-1.88 (m, 2 H, CH2), 1.57 (sextet,
J=7.2 Hz, 2 H, CH2), 1.05-0.91 (m, 6 H, 2 x CH3); ¥C NMR (100 MHz, CDCl3): § =
142.0, 135.4, 132.2, 127.3, 126.2, 125.4, 86.5, 83.1, 73.8, 35.3, 22.0, 21.3, 20.8, 13.6,
8.9; IR (neat): v = 3453, 2964, 2933, 2873, 2236, 1456, 1328, 1161, 1050 cm™'; MS
(EST)m/z: 217 (M+H"), 199 (M-OH)"; HRMS calcd m/z for C1sH200 [M*]: 216.1509,
found: 216.1512.

(19) Preparation of (S)-3-(2-methylphenyl)non-4-yn-3-ol ((S)-1s)

2 mol% PdCl,

4.8 mol% (R)-DTBM-SEGphos
OH 20 mol% PPhy Bu
ngy—— Et 4 mol% (PhO),POOH
_\ +
Me 20 equiv Hy0, toluene CO.H
CO balloon, 25 °C, 18 h )-2 (S)-1s
56% NMR ield 44% NMR yield
(£)-1s ° y 45% vyield
99% ee

Following Typical Procedure, the reaction of PdCl2 (3.7 mg, 0.02 mmol), (R)-
DTBM-SEGphos (56.8 mg, 0.048 mmol), PPhs (52.4 mg, 0.2 mmol), (PhO).POOH
(10.2 mg, 0.04 mmol), (£)-1s (230.3 mg, 1.0 mmol), H20O (360 uL., d= 1.0 g/mL, 360.0
mg, 20.0 mmol), and toluene (5 mL) afforded (S)-1s (103.3 mg, 45%) (56% NMR yield
of (S)-2s was formed and 44% of (S)-1s remained) [eluent: petroleum ether / ethyl ether
/ dichloromethane = 30/1/1 (320 mL), then petroleum ether / ethyl acetate = 8/1 (360
mL)]: 99% ee (HPLC conditions: AS-H column, hexane/'PrOH = 98/2, 1.0 mL/min, A
=214 nm, tr (minor) = 5.1 min, tr (major) = 6.1 min); [a]3® =-0.9 (c=1.10, CHCl3);

S21



oil; 'TH NMR (400 MHz, CDCl3): 8 = 7.75-7.67 (m, 1 H, Ar-H), 7.20-7.09 (m, 3 H, Ar-
H), 2.57 (s, 3 H, CHz), 2.32 (br, 1 H, OH), 2.26 (t, J = 7.0 Hz, 2 H, CH,), 2.08-1.88 (m,
2 H, CH), 1.57-1.47 (m, 2 H, CHa), 1.47-1.35 (m, 2 H, CH>), 0.98 (t, J = 7.4 Hz, 3 H,
CHs), 0.91 (t, J = 7.2 Hz, 3 H, CHs); 3C NMR (100 MHz, CDCL3): & = 142.0, 135.4,
132.1, 127.3, 126.2, 125.4, 86.6, 82.9, 73.7, 35.2, 30.6, 22.0, 21.3, 18.4, 13.5, 8.9; IR
(neat): v = 3454, 2930, 2238, 1456, 1326, 1046 cm™'; MS (ESI) m/z: 231 (M+H"), 213
(M-OH)"; HRMS calcd for C16H230 [M+H"]: 231.1743, found: 231.1741.

(20) Preparation of (S)-2-(naphthalen-2-yl)hept-3-yn-2-ol ((S)-1t)

2 mol% PdCl,
OH 4.8 mol% (R)-DTBM-SEGphos

npr—— Me 20 mol% PPh3 O
6 mol% (PhO),POOH
Pr +
O 20 equiv H,0, toluene Mg CO,H

CO balloon, 25°C, 18 h

(-1t (S)-2t (S)-1t

64% NMR yield 36% NMR yield
34% yield
99% ee

Following Typical Procedure, the reaction of PdCL: (3.6 mg, 0.02 mmol), (R)-
DTBM-SEGphos (57.1 mg, 0.048 mmol), PPhs (52.3 mg, 0.2 mmol), (PhO).POOH
(15.0 mg, 0.06 mmol), (£)-1t (238.0 mg, 1.0 mmol), H20 (360 pL, d=1.0 g/mL, 360.0
mg, 20.0 mmol), and toluene (5 mL) afforded (S)-1t (80.6 mg, 34%) (64% NMR yield
of (S)-2t was formed and 36% of (S)-1t remained) [eluent: petroleum ether / ethyl ether
/ dichloromethane = 20/1/1 (1760 mL)]: 99% ee (HPLC conditions: AS-H column,
hexane/PrOH = 98/2, 1.0 mL/min, A = 214 nm, tr (minor) = 12.1 min, tr (major) = 15.8
min); [a]3’ =+6.2 (c=1.00, CHCI3); oil; '"H NMR (400 MHz, CDCl3): § = 8.11 (s, 1
H, Ar-H), 7.88-7.76 (m, 3 H, Ar-H), 7.73 (dd, J1 = 8.6 Hz, J= 1.4 Hz, 1 H, Ar-H), 7.52-
7.37 (m, 2 H, Ar-H), 2.62 (s, 1 H, OH), 2.26 (t, J = 7.0 Hz, 2 H, CH2), 1.82 (s, 3 H,
CH3), 1.64-1.49 (m, 2 H, CH2), 1.02 (t, J = 7.4 Hz, 3 H, CH3); 3C NMR (100 MHz,
CDCl): 6 =143.5,133.0, 132.7, 128.2, 127.9, 127.5, 126.0, 125.9, 123.6, 123.2, 85.7,
84.0, 70.1, 33.3, 22.0, 20.7, 13.5; IR (neat): v = 3418, 2964, 2931, 2871, 2240, 1752,
1358, 1085, 1052 cm’'; MS (70 eV, EI) m/z (%): 239 (M*+1, 5.39), 238 (M, 27.03),

223 (100); HRMS calcd m/z for C17H1sO [M']: 238.1352, found: 238.1354.
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(20) Preparation of (S)-2-(naphthalen-2-yl)hept-3-yn-2-ol ((S)-1u)

2 mol% PdCl,
4.8 mol% (R)-DTBM-SEGphos
20 mol% PPh3

OH 2 mol% (PhO),POOH P JBu OH
Ph—=—(Me 2 == +Ph—=LMe
Ph 20 equiv H,0, toluene Me CO,H Ph
(+)-1u CO balloon, 25 °C, 24 h (S)-2u (+)-1u
0% NMR yield 99% recovery

Following Typical Procedure, the reaction of PdCl: (3.6 mg, 0.02 mmol), (R)-
DTBM-SEGphos (57.0 mg, 0.048 mmol), PPhs (52.7 mg, 0.2 mmol), (PhO).POOH
(5.0 mg, 0.02 mmol), (£)-1u (222.4 mg, 1.0 mmol)/toluene (3 mL), H2O (360 uL, d =
1.0 g/mL, 360.0 mg, 20.0 mmol)/toluene (2 mL), no desired product was formed with
99% NMR yield of (+)-1u recovered.

(22) Synthesis of 4-phenyldec-5-yn-4-ol (2v)

2 mol% PdCl,
4.8 mol% (R)-DTBM-SEGphos
20 mol% PPh;

OH 2 mol% (PhO),POOH PN JBu OH
nBu_:__énPr 0 ( )2 >:.:\ + ”Bu—z—énPr
Ph 20 equiv H,0, toluene "Pr COzH Ph
(#)-1v CO balloon, 25 °C, 30 h (S)-2v (#)-1v
7% NMR yield 91% NMR yield
85% isolated yield
0% ee

Following Typical Procedure, the reaction of PdCL: (3.7 mg, 0.02 mmol), (R)-
DTBM-SEGphos (56.7 mg, 0.048 mmol), PPhs (52.5 mg, 0.2 mmol), and (PhO).POOH
(5.1 mg, 0.02 mmol), (£)-1v (230.1 mg, 1.0 mmol)/toluene (3 mL) and H20 (360 puL,
20.0 mmol)/toluene (2 mL), recovered (£)-1v (195.4 mg, 85%) (7% NMR yield of (S)-
2v was formed and 91% of (£)-1v remained) [eluent: petroleum ether / ethyl ether /
dichloromethane = 30/1/1 (320 mL)]: 0% ee (HPLC conditions: AS-H column,
hexane/i-PrOH = 98/2, 1.0 mL/min, A = 214 nm, t; = 5.3 min, t2 = 6.6 min); oil; 'H
NMR (400 MHz, CDCls): 6 = 7.68-7.57 (m, 2 H, Ar-H), 7.39-7.31 (m, 2 H, Ar-H),
7.31-7.24 (m, 1 H, Ar-H), 2.38-2.22 (m, 3 H, CHz and OH), 1.96-1.73 (m, 2 H, CH>),
1.60-1.24 (m, 6 H, 3 x CH2), 0.93 (t, J = 7.2 Hz, 3 H, CH3), 0.88 (t, J= 7.6 Hz, 3 H,

CH3); 3C NMR (100 MHz, CDCl3): & = 145.4, 128.0, 127.4, 125.5, 86.7, 82.6, 73.4,
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47.8,30.8,22.0,18.4, 18.1, 14.0, 13.6.

2. Gram-scale reactions
(1) Gram scale synthesis of (S)-2-phenyloct-3-yn-2-ol ((S)-1a)

o CO2H
Ph  "Bu
oH 20 mol% PPh; Ph g OH
2 mol% (PhO),POOH Shu _
Bu—=—%Me =+ Bu—=—{(Me
Ph 20 equiv H,0, toluene Me CO,H (S)-1a Ph
-1 o -
5((;:)mn?o| CO balloon, 25 °C, 18 h (S)-2a 40% NMR yield
: 55% NMR yield 30% yield
>99% ee

Following Typical Procedure, the reaction of PdCl: (17.8 mg, 0.1 mmol), (R)-
DTBM-SEGphos (288.8 mg, 0.24 mmol), PPhs (262.1 mg, 1.0 mmol), and
(PhO).POOH (25.3 mg, 0.1 mmol), (£)-1a (1.0112 g, 5.0 mmol)/toluene (15 mL) and
H20 (1.8051 g, 100.0 mmol)/toluene (10 mL), afforded 1a (301.9 mg, 30%) (55% NMR
yield of (S)-2a and 6% of (E)-2a’were formed and 40% of (S)-1a remained) [eluent:
petroleum ether / ethyl ether / dichloromethane =30/1/1 (1280 mL), 10/1/1 (1200 mL),
then petroleum ether / ethyl acetate = 8/1 (900 mL)]: >99% ee (HPLC conditions: AS-
H column, hexane/'PrOH = 98/2, 1.0 mL/min, A = 214 nm, tr (major) = 11.1 min); oil;
TH NMR (400 MHz, CDCl3): 8 = 7.66 (d, J = 8.0 Hz, 2 H, Ar-H), 7.36 (t, J = 7.4 Hz, 2
H, Ar-H), 7.32-7.27 (m, 1 H, Ar-H), 2.35-2.20 (m, 3 H, OH and CH>), 1.74 (s, 3 H,
CH3), 1.60-1.50 (m, 2 H, CH2), 1.50-1.35 (m, 2 H, CH2), 0.93 (t,J = 7.2 Hz, 3 H, CH3);
I3C NMR (100 MHz, CDCl3): § = 146.2, 128.1, 127.4, 124.9, 85.5, 83.7, 70.0, 33.5,
30.7,21.9, 18.3, 13.5.

(2) Gram scale synthesis of (S)-2-phenyloct-3-yn-2-ol ((S)-1a)
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SN CO.H

. Ph  "Bu
O2 mol% PdCl, (E)-2a
4.8 mol% (R)-DTBM-SEGphos 11% NMR yield
oH 20 mol% PPhy Ph g OH
2 mol% (PhO),POOH sShu _
nBu—=—4Me =+ Bu—=—(Me
Ph 20 equiv H,0, toluene Me CO,H (S)-1a Ph
+)-1 ° .
10(O)m;OI CO balloon, 25 °C, 18 h (S)-2a 37% NMR yield
: 51% NMR yield 34% vyield

99% ee

Following Typical Procedure, the reaction of PdCl: (35.6 mg, 0.2 mmol), (R)-
DTBM-SEGphos (577.9 mg, 0.48 mmol), PPh3 (524.9 mg, 2.0 mmol), (PhO).POOH
(50.1 mg, 0.2 mmol), (+)-1a (2.0234 g, 10.0 mmol), H20 (3.6011 g, 200.0 mmol), and
toluene (50 mL) afforded (S)-1a (684.5 mg, 34%) (51% NMR yield of (S)-2a, 11% (E)-
2a’ were formed and 37% of (S)-1a remained) [eluent: petroleum ether / ethyl ether /
dichloromethane = 30/1/1 (1280 mL), 10/1/1 (1080 mL), then petroleum ether / ethyl
acetate = 8/1 (1800 mL)]: 99% ee (HPLC conditions: AS-H column, hexane/'PrOH =
98/2, 1.0 mL/min, A = 214 nm, tr (minor) = 7.4 min, tr (major) = 11.5 min); oil; "H
NMR (400 MHz, CDCl3): 6 =7.65 (d, J=7.6 Hz, 2 H, Ar-H), 7.35 (t,J=7.4 Hz, 2 H,
Ar-H), 7.31-7.22 (m, 1 H, Ar-H), 2.45-2.15 (m, 3 H, OH and CH2), 1.74 (s, 3 H, CH3),
1.58-1.48 (m, 2 H, CH>), 1.48-1.36 (m, 2 H, CH2), 0.93 (t, J = 7.2 Hz, 3 H, CH3); 13C
NMR (100 MHz, CDCl3): 6 = 146.2, 128.1, 127.4, 124.9, 85.5, 83.7, 70.0, 33.5, 30.7,
21.9,18.3, 13.5.

(3) Gram scale synthesis of (S)-2-phenyloct-3-yn-2-ol ((S)-1a)

X CO.H
Ph  "Bu
2 mol% PdCl, (E)-2a’
4.8 mol% (R)-DTBM-SEGphos 3% NMR yield

20 mol% PPh;

OH  2mol% (PhO),POOH PN JBu _ OH
nBu—=—«Me ==+ Bu=—{Me
Ph 20 equiv H,0, toluene Me CO,H (SH1a Ph
- 0, -
50(3) n:; N CO balloon, 25 °C, 18 h (S)-2a 42% NMIR yield
' 57% NMR yield 39% yield
95% ee

Following Typical Procedure, the reaction of PdCl2 (177.4 mg, 1.0 mmol), (R)-

DTBM-SEGphos (2830.5 mg, 2.4 mmol), PPh3 (2630.2 mg, 10.0 mmol), (PhO)POOH
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(250.4 mg, 1.0 mmol), (£)-1a (10.1141 g, 50.0 mmol), H2O (18 mL, 1000.0 mmol), and
toluene (250 mL) afforded (S)-1a (3.9229 g, 39%) (57% NMR yield of (S)-2a, 3% (E)-
2a’ were formed and 42% of (S)-1a remained) [eluent: petroleum ether / ethyl ether /
dichloromethane = 30/1/1 (4800 mL), then petroleum ether / ethyl acetate = 5/1 (1800
mL)]: 95% ee (HPLC conditions: AS-H column, hexane/'PrOH = 98/2, 1.0 mL/min, A
=214 nm, tr (minor) = 7.2 min, tr (major) = 10.5 min); oil; 'H NMR (400 MHz, CDCIs):
0=7.69-7.62 (m, 2 H, Ar-H), 7.39-7.32 (m, 2 H, Ar-H), 7.31-7.24 (m, 1 H, Ar-H), 2.35-
2.23 (m, 3 H, OH and CH2), 1.74 (s, 3 H, CH3), 1.58-1.50 (m, 2 H, CH2), 1.50-1.38 (m,
2 H, CH2), 0.93 (t, J = 7.2 Hz, 3 H, CH3); *C NMR (100 MHz, CDCl3): § = 146.2,
128.2, 127.5, 124.9, 85.7, 83.7, 70.0, 33.5, 30.7, 22.0, 18.4, 13.6.
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e 47

1 2 ‘ 3
18] (min) Time (min)

IERE
REEEFE) RT [min] W Height

IR AR Area

GE Area%

=
Sl B

3. 490 3659. 800
4. 150 1069736. 625

23983. 699
8186462. 000

0.2921
99. 7079

Hit

1073396. 425

S38

8210445. 699

100. 0000
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wpl—-3-013—-1-rac—as—h—-95-5-1. 3-214

SR A): 2018-04-08, 17:04:30 AEHS A 2018-07-17, 18:52:10
i B E: \data\zwf\other\wpl-3-013-1-rac—as—h-95-5-1. 3-
214. org

T E:\data\zwf\zwf-method. mtd

LI AT
i (wpl-3-013-1-rac-as—h-95-5-1. 3-214. org)
1,000
900 oH
"Bu—— Me
800
700 rac-1c
E 600 Me E
\é)-; E/ 500 %) §
%E" g 400 N
=~ 300
200
100
0
0 1 2 3 4 5
B8 (min) Time (min)
SRR
=3 &4 8 RE RT [min] g Height T AN Area 48 Area%
1 3.573 460089. 656 2991042. 250 50. 0341
2 4. 298 384762. 594 2986964. 750 49. 9659
J=8a s 844852. 250 5978007. 000 100. 0000
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Ndd 0

¢6'T

iy

4
=

4
T
VN

T
€

ZHIN TE092S'00
ZHIN Z1S6V7.'66

pL-(S)

SIN

00v

14
€PP2 (1IN3INTOS

8T0Z 8¢ Jdy
HT-890-E-mz

ng,

SN
HO

I

IR

i

90'E

00'€

S40

7.544
7.523
7.238
7.160
7.140

S

2.339
2.284
2.266
2.248
1.724
1.564
1.549
1.530
1511
1.494
1.474
1.456
1.438
1.418
1.401
1.383
0.940
0.921
0.903
-0.000

I

/
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OO‘T

00F

OS‘T

Zd

ZHIN 9116V, 66€

pL-(S)

SN

ZHIN LGS/2¢S°00T

= VN

79
€1PPJ {LN3IATOS

8702 82 Jdy
DT-890-E-iMZ

ngy

el/\||-

HO

Ndd

S41

143.363

— 137.025

128.759
124.858

85342
83.892

77319
© o 77.000
76.681

69.804

33408
30691

21924
———20.937

T 18.364

. ———13536
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zwf—-3-068-1-AS-H-98-2-1. 0-214

SEEGINA]: 2018-04-27, 21:25:09
R ST E: \data\zwF\zwf-3-068-1-AS-H-98-2-1. 0-214-A. org

J530 A - E: \data\yaoyuan\0414. mtd

LI N AT

Voltage (mV)

WAIE: 2018-04-27, 22:06: 08

8 K] (zwf-3-068-1-AS-H-98-2-1. 0-214-A. org)

700
650
600
550
500
450
400
= 350
E

=

]ﬁ 300
250

200
150
100

50

-50

OH
.''Me

9.743

I 7.183

e 47

3 2 5 6 7 8 9 10 11
i 1a] (min) Time (min)

SITERR
REE A RT [min] &5 Height IR TE A Area

12

B Area %

7.183 1625. 179 13089. 509
9.743 159608. 438 2355492. 500

0. 5526
99. 4474

Hit

161233. 616 2368582. 009

S42

100. 0000
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zwf—-3-068-1-rac-AS-H-98-2-1. 0-214

SEIGHTIR]: 2018-04-27, 20:31:04 &R A 2018-04-27, 21:58:32
B E: \data\zwf\zwf-3-068-1-rac—AS-H-98-2-1. 0-214. org
TS E: \data\yaoyuan\0414. mtd

S AT
1000 {3 B (zwf-3-068-1-rac-AS-H-98-2-1. 0-214. org)
’ OH
00PBy—— Me
800 o
S
700 ~
—~ - Me
< 600 rac-1d .
E 3 3
\é’; Z 50 >
g g 400
S
- 300
200
100
0
0 1 2 3 4 5 6 7 8 9 10 11 12
18] (min) Time (min)
IS RE
&5 U 42, R EFE) RT [min] B Height MR AR Area G Area%
1 7.170 689154. 438 6978570. 000 49. 9152
2 9.727 463632. 469 7002289. 000 50. 0848
=it 1152786. 906 13980859. 000 100. 0000

S43


dell
图章


Ndd0

WF

8102 ¢ 1dy
HT-6G0-£-iMz

S44

MTMZW0w
NSO
RTINS
=W m
oo Z
conH
SN g
o © %
oo 2
AR W
N
=<Z
I T
N N
2
1
-—
=
® 2
O
SN
©
\‘
o
©
\‘
L . R
T g
©
©
ﬁ'@ﬁ
©
a1
—
©
L )
W
& 8
o
TpoE
o
o
o

ng,

9|/\||..

HO

M

7.250
7.232
7.228
7.220
6.817
6.812
6.807
6.800
6.795
6.788

3.797

2571
2.278
2.260
2.242
1.559

Fad2

1.506
1.490
1.473
1.455
1.437
1.418
1.400
1.383
0.935
0.916
0.899
0.000

(e
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OS‘I

OO‘I

00?

Ndd

ZHIN 9116¥.°66€ = ¢4
ZHIN LSS/¢S°00T

aL-(S)

O3

=14
VN

¥9
€IPP2 (1IN3IATOS

8102 ¢ 1dy
02-650-S-IMZ

WWMWWMWWMWMWWMMWW

S45

ng,

9|/\||.‘

HO

159.326

147.955

129.063

117.313

112.850
110.679

85380
83.710

77319
© 77000
76.681

69.827

—  55.079

33.431
30.615

21.878
— 18.288

13.476
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zwf—-3-059-1-AS-H-98-2-1. 0-214

SZIGINTR]: 2018-04-24, 11:03:07 R FA]: 2018-04-24, 11:27:00
PE RSO B \data\zwf \zwf-3-059-1-AS-H-98-2-1. 0-214. org
TS E: \data\yaoyuan\0414. mtd

LI N AT

B (zwf-3-059-1-AS-H-98-2-1. 0-214. org)

1,000
900
800

700

600

500

400

Voltage (mV)
HL s (mv)

300

18.773

200

100

)12.138

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
1A (min) Time (min)

IERE
8= 2374 REEEFE) RT [min] I Height IR AN Area SE Area%
1 12. 138 8985. 907 167726. 438 2.2317
2 18. 773 229401. 469 7347846. 500 97. 7683
Bt 238387. 376 7515572. 938 100. 0000
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zwf—3-059-1-rac-AS-H-98-2-1. 0-214

SEIGHTIA]: 2018-04-24, 11:24:45 RG] 2018-04-24, 11:54:41
B E: \data\zwf\zwf-3-059-1-rac—-AS-H-98-2-1. 0-214. org
TS E: \data\yaoyuan\0414. mtd

LI N AT

{83 & (zwf-3-059-1-rac—AS-H-98-2-1. 0-214. org)
OH

900 nBu — Me

800

1,000

700

MeO
600

500 rac-1e

11.990

400

Voltage (mV)
HL s (mv)

18.557

300

200

100

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
e (min) Time (min)

IERE
8= 2374 REEEFE) RT [min] &7 Height T AR Area GE Area%
1 11. 990 461343. 125 8738462. 000 49. 9666
2 18. 557 274084. 594 8750151. 000 50. 0334
Bt 735427.719 17488613. 000 100. 0000
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14
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8102 ¢ 1dy
HT-090-£-Mz
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o
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2]
i
_ 1
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ﬁ\m z
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©
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©
©
W
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o
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HO

2.271
2.254

2.580
2.236
1.698
1.553
1.538
1.531
1.518
1.501
1.483
1.461
1.444
1.425
1.406
1.388
0.936
0.917
0.900
-0.000

LSSk
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OS‘I

OO‘T

NddD

092

31-(S)

STE8EE
IR N c;o
85,258
COoORdHR?P
NpTgen
oy g O
Pa 2
rO W
o N
<<
I T
N N
S
o
c
ENe)
=T
1) — 144,782
o
133.154
_—128.152
126.474
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~—85911
__—-83.330

- 77.319
w 77.000
76.681

69.523

_—33.568
__—30.600

—21.916
18.303
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zwf-3-060-1-AS-H-98-2-1. 0-214

SZIGITR]: 2018-04-24, 11:52:54 IR FA]: 2018-04-24, 12:20:34
PE RSO B \data\zwf \zwf-3-060-1-AS-H-98-2-1. 0-214. org
TS E: \data\yaoyuan\0414. mtd

IR AE T
1,000 8,78 P (zwf-3-060-1-AS—1-98-2-1. 0-214. org)
OH
900| "gy——= a1Me
800
700
— Cl
S 600 (S)-1f
Z 2 500
g _Ej 400 [o¢]
S i
- 300 o
200
100 R
=
~
0 i
0 1 2 3 4 5 6 7 8 9 10 11 12
if ) (min) Time (min)
IERE
8= 2374 R EE) RT [min] &7 Height IETH AR Area S8 Area %
1 7.175 4275. 595 43203. 250 1. 0291
2 9. 758 267504. 875 4154805. 000 98. 9709
=it 271780. 470 4198008. 250 100. 0000
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zwf—-3-060-1-rac-AS-H-98-2-1. 0-214

SEIGHTIR]: 2018-04-24, 12:05:09 &R 2018-04-24, 12:21:19
P B E: \data\zwf\zwf-3-060-1-rac—AS-H-98-2-1. 0-214. org
TS E: \data\yaoyuan\0414. mtd

LI N AT

{03 & (zwf-3-060-1-rac-AS-H-98-2-1. 0-214. org)

1,500
1,400
1,300
1,200
1,100
1,000
900 rac-1f
800
700
600
500
400
300
200
100

7.198

9.748

HJE (mv)

Voltage (mV)

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
18] (min) Time (min)

IERE
8= 2374 R EtE) RT [min] &5 Height IR AN Area G Area%
1
2

7.198 937231. 813 9895886. 000 49. 8592
9.748 639910. 625 9951757. 000 50. 1408

St 1577142. 438 19847643. 000 100. 0000
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7.529
7.507
7.469
7.449
7.258

N

2.371
2.282
2.264
2.246
1705
1,562
1,546
1527

=~ 1508
1.491

1.449

1.431

1.411

1.394

0.941

0.923

0.904

-0.000
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A=
L4
= VN

962
€100 :LN3IA10S
810z € 1dy
-1-¥91-2-1oy

ZHIN 000000°}
ZHIN 044¢l9°00L

00¢

Ndd

61-(S)

19

ng,

SN

HO

S53

145.327

131.170
126.857

121.374

85998
- 83.241

77316
T 77000
76.676

T T ——69.606

33550
30611

21.937
18.327
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hcf-2-164-1

SZIGINTE]: 2018-04-03, 13:50:12 RAIA] . 2018-04-03, 14:10:49
S D \HPLC\s1f\zwf-2018-04-02\hcf-2-164-1-As—h-98-2-1-
214. org

S AT
As-h 98:2
214nm  1.0ml/min

{3 & (he f-2-164-1-As—h-98-2-1-214. org)

500
450
400
350
>
& 300
~ =
L B
50 3 250
s H o
= 2 3
= 200 p
150
100
50 N
0
[ee]
o ———— ™\ e ‘
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
A (nin) Time (min)
IITERR
&5 & 44 8 RFE RT [min] g Height W AR Area A8 Area%
1 8. 527 3716. 220 39677. 426 1. 3138
2 11. 340 183960. 844 2980311. 500 98. 6862
Eiif 187677. 063 3019988. 926 100. 0000
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SCIGINE]: 2018-04-03, 13:34:01
PE B SCAE D \HPLC\s1f\zwf-2018-04-02\zwf—1-68-As—h-98-2-1-

214. org

S AT
As-h 98:2

214nm  1.0ml/min

zwf—-1-68

A 2018-04-03, 13:51:29

118 & (zwf-1-68-As—h—-98-2-1-214. org)

1,300
1,200 OH
" _
1,100 BUT— Me
1,000
900
- 800 Br
g _ rac-1g
— Z 700
S S
< 600 0
Ch T 2
~ 500 &
400 o
300
200
100
0 ‘ ‘
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1Al (min) Time (min)
TS RR
2353 2374 R E) RT [min] &S Height IR AR Area SE Area%
1 8.517 521300. 813 6087377. 000 50. 0528
2 11. 333 383455. 000 6074537. 500 49. 9472
Bt 904755. 813 12161914. 500 100. 0000
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8.118

7.864
7.857
7.854
/ 7.844
7.823
/

7.814
7.755
7.751
7.734
7.730
7.499
7.487
7.482
7.472
7.463
7.459
7.249

2.425
2.415
2.332
2.315
2.297
1.825

1.583
1573
1.566
1.547
1.530
1.509
1.492
1.473
1.454
1.436
0.961
0.943
0.925
0.000
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e
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00T

= VN
8102 Z Jdy
D-T-65-TT-IMZ

000T
€IPP2 “LNIAT0S

mm
N =
no
w e
© o
©S
Nu
NI
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B o
Ny
o
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I T
N N

143.492

133.002
j 132.767
128.273
% 128.000
127.514
126.102
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123.651

123.302

Ndd

WWWWWWWWMWT..“WTWMM

33.370
% 30.714

21.985
—18.447

13.605
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SEEGINA]: 2018-04-06, 16:58:27

zwl—-11-59-1-AS-H-95-5-1. 3-214

AIE: 2018-04-06, 17:07:48

P B E: \data\zwf\zwl-11-59-1. org

KH N A

i

Voltage (mV)

HLJE (mv)

1% & (zwl-11-59-1. org)

1,500
1,400
1,300
1,200
1,100
1,000
900
800
700
600
500
400
300
200
100

5.745

i 47

3
B8 (min) Time (min)

SRR
Bt E RT [min]

&= Height

IR AR Area

g% Area %

4.938
5. 745

14837. 720

1260740. 625

122513. 195
13704575. 000

0. 8860
99. 1140

513

S~ =] do

S58

1275578. 345

13827088. 195

100. 0000
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N2000 #kK3IB8 T TFE3S 1
zwl—-11-62—-1-rac-AS-H-95-5-1. 3-214

SEIGINAE]: 2018-04-13, 13:24:34 SEh
B E: \data\zwf\zwl-11-62-1-rac. org T&%%ijﬂ: 2018-04-13, 14:16:18
ARGy gk AR A —vk

£ 1% K (zwl-11-62-1-Trac. org)

1,000
950
900
850
800
750
700
650
600
550
500
450
400
350
300
250
200
150
100

50

5.157

6.103

HLE (mv)

Voltage (mV)

0 1 2 3 4 5 6 7 8
i (min) Time (min)

DT RR
& 44 R BEEEE] RT [min]  1&E Height IETE AR Area EHE Area%
5. 157 836917. 063 8474005. 000 50. 0051
6. 103 681487. 188 8472274. 000 49. 9949

1518404. 250 16946279. 000 100. 0000

i

S|~ =] do

c.

2018-04-13 IFL A RE 188 TF 7P
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ng,

HO

7.361
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7.183

M)

2.267
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2.558

2.233
— 1752
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1.484
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1.448
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T 77.000
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Ndd
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Area Percent Report

Agilent Technologies

Sample name: zwf-5-025-1-AS-H-98-2-1.0-214

Data file: C:\Users\Public\Documents\ChemStation\1\Data\zwf-allenioc acid_LC 2018-12-
22 17-24-32\003-P1-C1-zwf-5-025-1.D

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

200+

180+

1604

140+

1204

masll

1004

80+

12,131

50 -

404

20+

[
>G8 739

05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 & 85 9 05 10 105 11 115 12 126 13 135 14 145 15
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
8.739 0.2567 2.4698 40.7896 3.7103
12.131 0.3227 50.8951 1058.5587 96.2897
Sum  1099.3483 100.0000
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Area Percent Report

Agilent Technologies

Sample name: zwf-5-025-1-rac-AS-H-98-2-1.0-214

Data file: C:\Users\Public\Documents\ChemStation\1\Data\zwf-allenioc acid_LC 2018-12-
22 17-24-32\004-P1-C2-zwf-5-025-1-rac.D

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

800 |
750 OH

700 - nBU — Me
50 - =
500+ XS
5504
5004 rac-1i
450+
400 -
350+
300 -
250 -
200 -
1580
100 -
&0-

masll

8692
11.999

05 1 15 2 25 3 35 4 45 5 55 6 65 7 7.5 & 85 9 95 10 105 11 115 12 126 13 135 14 145 15
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
8.692 0.2707 205.2032  3332.5664 50.3005
11.999 0.3091 166.2543  3292.7439 49.6995
Sum  6625.3103 100.0000
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Area Percent Report

Agilent Technologies

Sample name: zwf-4-136-1-1C-98-1.0-214
Data file: C:\USERS\PUBLIC\DOCUMENTS\CHEMSTATION\1\DATA\ZWF\zwf-4-136-1-IC
-98-2-1.0-214.D

DADT C, Sig=214.4 Ref=360,100

550+ OH
- "Bu—=—"Me
450 tBu
400+ .
250 (S)-1j
2 3004
g
250+
200+ 2
150+
100
50+
0 —_— —’U\—M—“ —
05 1 15 2 25 3 35 4 45 5 55 6 65 7 75 8§ &5 9 95 10 105 11 115 12 125 13 135 14 145
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
4.693 0.1245 148.0412  1106.2639 100.0000

Sum  1106.2639 100.0000
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Area Percent Report

Agilent Technologies

Sample name: zwf-4-136-1-rac-1C-98-1.0-214

Data file: C:\USERS\PUBLIC\DOCUMENTS\CHEMSTATION\1\DATA\ZWF\zwf-4-136-1-
rac-1C-98-2-1.0-214.D

DADT C, Sig=214.4 Ref=360,100

OH

5504
’7E3LJ-——1::::---<<—'“ﬂ£9
5000

‘Bu

500 -

450 -
400 - .

rac-1j
3504
3004

2504

601

200+

318

150+
100+
50+

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

Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
4.318 0.1202 136.0092 980.8727 49.7126
4.601 0.1072 154.2787 992.2144 50.2874

Sum  1973.0872 100.0000
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N N
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2.267
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2.232
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1.726
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1.561
1.544
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146.164
128.046
127.347
28.247
22.091
18.599
13.908

- T——124.903

OH

N

zwf-3-049-1C n e o
Apr 18 2018 Om_l_j — \ Me
SOLVENT: cdcl3
NA = 256 Ph
F1 = 100.527557 MHz
F2 = 399.749146 MHz Af.wv 1K
(2]
8
, , , , , , , , , , , , , ,
200 150 100 50 0PPM
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zwf-3-049-1-AS-H-98-2-1. 0-214

SEIGEFAE]: 2018-04-18, 21:26:05 RAIA]: 2018-04-18, 21:41:17
RS2 E: \data\zwf\zwf-3-049-1a. org
TS E: \data\yaoyuan\0414. mtd

S R A
500 £ & (zwf-3-049-1a. org)
450 OH
nC5H11T<' ‘Me
400 Ph
350
(S)-1k
= 300
g~
Z 2250
S = ~
& 200 3
'—O o
= 150
100 °
&
50 &
‘Z\w
0
0 1 2 3 4 5 6 7 8 9 10 11
I (min) Time (min)
SITERR
357 & 44 PREEBTIE] RT [min] &M Height TR AR Area B E Area %
1 6. 828 8095. 054 78488. 320 3. 5182
2 9.937 139246. 141 2152453. 750 96. 4818
Bt 147341. 194 2230942. 070 100. 0000
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zwf-3-049-1rac—-AS-H-98-2-1. 0-214

SEIGHTIA]: 2018-04-18, 21:13:09 R 2018-04-18, 21:27:31
W& E: \data\zwf\zwf-3-049-1rac. org
TS E: \data\yaoyuan\0414. mtd

LI N AT

3% B (zwf-3-049-1rac. org)

1,300
1,200 OH
1100 "CgHy—=—<Me N
1,000 Ph &
900 rac-1k
o 800
=~ 700 E
— E o
L R
S
= 400
300
200
100
0
0 1 2 3 4 5 6 7 8 9 10 11
i) (min) Time (min)
IERE
8= 2374 R EE) RT [min] &7 Height IETE AR Area S8 Area%
1 6. 822 896229. 875 9276932. 000 49. 2526
2 9. 870 598705. 750 9558496. 000 50. 7474
=it 1494935. 625 18835428. 000 100. 0000
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7.656
7.638
7.352
7.334

—~~ — 7.315
N 7.277

7.258
7.240
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)

{

2.275
2.257
2.240

2.444
1.731
1.575
1.558
1.540
1.521
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zwf—-3-075-1-AS-H-98-2-1. 0-214

SEIGH ). 2018-05-08, 17:14:32 AIHE: 2018-05-08, 17:27:48
e A E: \data\zwf\zwf-3-075-1-AS-H-98-2-1. 0-214. org
TS E: \data\yaoyuan\0414. mtd

LI N AT

B (zwf-3-075-1-AS-H-98-2-1. 0-214. org)

1,000
900 OH
oo ”CGH13;<"IVIe
Ph
700
(S)-11
/g 600
oo~
\%.); £ 500
L_.j g 400
N N
- 300 3
~
200
100 §
[Te)
0
0 1 2 3 4 5 6 7 8 9 10
i) (min) Time (min)
G RE
8= 2374 R EE) RT [min]  0&g5E Height I AR Area S8 Area%
1 5. 760 283. 889 1292. 553 0.0575
2 7.962 191921. 219 2248376. 250 99. 9425
Bt 192205. 108 2249668. 803 100. 0000
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zwif—-3-075-1-rac-AS-H-98-2-1. 0-214

JeHomIF: 2018-05-08, 16:55:49 AR ] 2018-05-08, 17:17:31

B E: \data\zwf\zwf-3-075-1-rac—AS-H-98-2-1. 0-214. org
TS E: \data\yaoyuan\0414. mtd

LI N AT

{03 & (zwf-3-075-1-rac-AS-H-98-2-1. 0-214. org)

1,000
900 OH
800 nCGH 1 3Té|\/|e
Ph
700
rac-1l
N 600
g ~
~ E 50
50 1m o
S g 400 E
© 2
-~ 300 %
N~
200
100
0
0 1 2 3 4 5 6 7 8 9 10 1
i iE (min) Time (min)
ST RE
&= & 44 fREEmtfE RT [min] &gy Height T AR Area a5 Area %
1 5.710 325666. 500 2562523. 250 50. 8096
2 7.878 215890. 078 2480862. 250 49. 1904
=it 541556. 578 5043385. 500 100. 0000
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zwf-3-057-1-AS-H-98-2-1. 0-214

AIE]: 2018-04-24, 14:15:41

SEEGINA]: 2018-04-24, 14:00: 11

TS B \data\zwf \zwf-3-057-1-AS-H-98-2-1. 0-214-2. org

J530 A - E: \data\yaoyuan\0414. mtd

S R A
1,000 38 & (zwf-3-057-1-AS-H-98-2-1. 0-214-2. org)
900| Py OH
800 _\—_—( Me
700 Ph
~ S '1 m
S 600 (S)
& ~
= "z 500
Y =
S 3 400 8
2 o
-~ 300
200
100 S
®
©
0 L
0 1 2 3 4 5 6 7 8 9 10 11
I 1E] (min) Time (min)
SITERR
&5 U 42, B EtE] RT [min] W Height T AR Area A58 Area %
1 6. 303 848. 246 8848. 999 0.1705
2 9. 888 304907. 313 5180251. 000 99. 8295
Bt 305755. 558 5189099. 999 100. 0000
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zwi—-3-057-1-rac-AS-H-98-2-1. 0-214

SEIGHTIR]: 2018-04-24, 14:24:57 RG] 2018-04-24, 14:39:25
B B \data\zwf\zwf-3-057-1-rac-AS-H-98-2-1. 0-214-2. org
TS E: \data\yaoyuan\0414. mtd

LI N AT

{038 K& (zwf-3-057-1-rac—AS-H-98-2-1. 0-214-2. org)

850
800

750, 'Pr OH
700 ‘\—:—éMe
650 Ph
600

550 rac-1m
500
450
E 400
1+ 350
# 300
250
200
150
100

50

Voltage (mV)

6.348

> 9.965

-50

0 1 2 3 4 5 6 7 8' 9 10 11
1A (min) Time (min)

DITERE

12

a8 Area%

6. 348 216354. 641 1939244. 500
9. 965 121371. 891 1952005. 750

&= 2374 PEEFE RT [min]  0&7 Height W AR Area
1
2

49. 8360
50. 1640

St 337726. 531 3891250. 250
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7.653
7.650
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.
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7.251

A

3.586
3.570
3.553

2.355
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1.943
1.926
1.919
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Apr 28 2018 Cl OH
SOLVENT: cdci3 — /.
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zwf-3-070-1-AS-H-95-5-1. 3-214

SRR : 2018-04-28, 10:32:56 R FA]: 2018-04-28, 10:49:35
PE RSO B \data\zwf \zwf-3-070-1-AS-H-95-5-1. 3-214. org
TS E: \data\yaoyuan\0414. mtd

LI N AT

B (zwf-3-070-1-AS-H-95-5-1. 3-214. org)

500
450,  Cl OH
400 <;___//———::::———<ﬂhﬂe
350 Ph
300 (S)-1n
>
S 250
%O e 200 o
= B
o 150 3
-~ —
100
% 3
©
0] e
-50
0 1 2 3 4 5 6 ) 7 8 9 10 11 12 13
if A (min) Time (min)
IERE
8= 2374 REEEFE) RT [min] 7 Height I AR Area G Area%
1 6. 692 2978. 383 30816. 500 1. 3805
2 10. 970 111792. 617 2201448. 000 98. 6195
Bt 114771. 000 2232264. 500 100. 0000
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zwf—-3-070-1-rac-AS-H-95-5-1. 3-214

SEIGHTIA]: 2018-04-28, 10:19:08 &R A 2018-04-28, 10:35:13
B E: \data\zwf\zwf-3-070-1-rac—AS-H-95-5-1. 3-214. org
TS E: \data\yaoyuan\0414. mtd

SN AT
1000 {3 B (zwf-3-070-1-rac-AS-H-95-5-1. 3-214. org)
Cl OH
900 < — < Me
800 Ph
700 rac-1n
N 600
g ~
~— >
o i 500
S 400 @
s ® 5
~ 300 © N
3
200 o
100 /\
0
0 1 2 3 4 5 6 78 9 10 11 12
BFA] (min) Time (min)
SRR
8= 2374 B EtE RT [min] i Height IETH AR Area A8 Area %
1 6. 728 269807. 063 2967686. 750 50. 2455
2 11. 097 146205. 141 2938686. 250 49. 7545
=it 416012. 203 5906373. 000 100. 0000
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7.285
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zwf-3-050-1-AS-H-98-2-1. 0-214

SEOGEFA]: 2018-04-18, 21:39:45 A IA] . 2018-04-18, 22:03:51
RS2 B \data\zwf \zwf-3-050~1a. org
TS E: \data\yaoyuan\0414. mtd

SG AR
500 i & (zwf-3-050-1a. org)
450l Ph OH
‘\—:—('Me
400 Ph
350 (S)-10
o 300
Z
£ Z 250
L ™
STORNC S} ©
& 5200 S
£ i S
> 150
100
g
[oe]
50 [N
il
0
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
I (min) Time (min)
SRR
8= 2374 PREFBTIE] RT [min] &M Height I AR Area B Area%
1 12. 812 729. 064 14020. 701
2 16. 263 139980. 406 3627492. 750
=it 140709. 470 3641513. 451
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N2000 #kK3IB8 T TFE3S 1
zwf—-3-050-1-rac-AS-H-98-2-1. 0-214

SEIGINE]: 2018-04-14, 11:10:48 SEh
PR E:\data\zwf\other\Yy—2-153-1-rac. org RS E]: 2018-04-18, 22:22:34
TP E: \data\yaoyuan\0414. mtd ARGy gk AR A —vk

1% & (Yy—2-153-1-rac. org)

1,000

900{ Ph OH
— Me

800
Ph

700 rac-10

600

12.642

500

16.425

400

Voltage (mV)
LT (mv)

300

200

100

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
IS TE] (min) Time (min)

IITERR
&5 & 44 RBERE] RT [min]  M&E Height IR TH AR Area & Area %
1 12. 642 494191. 656 10208660. 000 49. 7952
2 16. 425 367504. 719 10292623. 000 50. 2048
Bt 861696. 375 20501283. 000 100. 0000
2018-04-18 LA S JE 18 LT
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zwi—-3-043-1-AS-H-90-10-1. 3-214

SEOGEFA]: 2018-04-16, 14:30:05 RAIA] . 2018-04-16, 15:03:00
REE ST B \data\zwf\zwf-3-043-1. org
TS E: \data\yaoyuan\0414. mtd

LI N AT

3 ] (zwf-3-043-1. org)
750 OH

700 NC\_/%<'II\/|e
650 Ph

600 (S)-1p

Voltage (mV)
LT (mv)

(o]

o
)-13.420
>24.393

0 1 2 3 45 6 7 8 9 10111213 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30
1Al (min)  Time (min)

ST RE
8= 2374 REEETE] RT [min] W& Height T AR Area S8 Area%
1 13. 420 7437. 636 187279. 047 3. 1397
2 24. 393 112726. 828 5777681. 000 96. 8603
=it 120164. 464 5964960. 047 100. 0000

S90


dell
图章


zwif-3-043-1-rac-AS-H-90-10-1. 3-214

SEIGHT[A]: 2018-04-16, 13:58:15 R 2018-04-16, 14:33:01
i & E: \data\zwf\zwf-3-043-1-rac. org
TS E: \data\yaoyuan\0414. mtd

SIS AR
800 £33 8] (zwf-3-043-1-rac. org)
750 OH
" NG ﬁ_Me
600 Ph
>%0 rac-1p
~ 500
= 450
g ~
- Eao0
& ﬂligsso
§ 300
- 250
200 %
150 3 3
©
100 <
N
0,
01 2 3 456 7 89 1011121314‘15161718192021222324252627282930
1A (min) Time (min)
SRR
8= 2374 R e mtE) RT [min] &5 Height IR TE AR Area GE Area%
1 13. 552 125189. 141 3246437. 750 49.9017
2 24.615 64463. 164 3259226. 750 50. 0983
=it 189652. 305 6505664. 500 100. 0000
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Area Percent Report

Agilent Technologies

sample zwf-9-079-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\YuanYuan 2020-08-17 15-30-05\132-P2-C5-zwf-9-
079-1.D

Acquisition Data:
o0 DADT C, Sig=214 4 Ref=360,100

850 - OH

800 L
750 JT<I|M€
700 —— bh

550 4
G004
= (S)-1q
5004
4504
400 -
3504
3004
2504
2004
1504
100
50

masLl

12.276

-0.468

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%
9.468 0.2761 3.6310 66.0091 1.4600
12.276 0.3041 227.8208  4455.1304 98.5400
Sum  4521.1394 100.0000
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Area Percent Report

Agilent Technologies

sample zwf-9-079-rac-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\YuanYuan 2020-08-17 15-30-05\133-P2-C6-zwf-9-
079-1-rac.D

Acquisition Data:

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

800+

7504 OH

7004 —
550 - Me

600 Ph
550+
500+
4501
4001
350+
300+
250+
200+
150+
100

50-

rac-1q

masLl

9446
12.241

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%
9.446 0.2577 212.5906  3492.5410 49.9381
12.241 0.3037 179.4059  3501.1985 50.0619
Sum  6993.7395 100.0000
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P ¥ oo
X
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A

2.262
2.244
2.227
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2.060
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2.577
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2.007
1.995
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1.977
1.959
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zwif—-4-137-1-AS-H-98-2-1. 0-214

SEIG ] 2018-11-09, 21:07:30 R FA]: 2018-11-09, 21:46:33
PE RSO B \data\zwf \zwf-4-137-1-AS-H-90-10-1. 0-214-1. org

KH N A

B (zwf-4-137-1-AS-H-90-10-1. 0-214-1. org)

1,000
900 OH
"Pr—=—=— " Et
800
700 Me
N 600
T (S)-1r
— "z 500
S i
g E 400
o
- 300
N
200 9
©
100 & /\
~
Yol
0 — 0
0 1 2 3 4 5 6 7 8 9 10
8] (min) Time (min)
IEREK
3= I 42 FEEmtE RT [min] g Height IEE AR Area 8 Area%
1 5.125 959. 209 5468. 495 0. 4388
2 6. 452 128742. 766 1240850. 125 99. 5612
Bit 129701. 974 1246318. 620 100. 0000
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zwif—-4-137-1-rac-AS-H-98-2-1. 0-214

SEIGHT Al 2018-11-09, 21:31:33 Al 2018-11-09, 21:47:12
B E: \data\zwf\zwf-4-137-1-rac-AS-H-90-10-1. 0-214. org

SEES AT
1000 3L (zwf-4-137-1-rac-AS-H-90-10-1. 0-214. org)
900{ . OH
Pr—— Et
800
Me
700
< 600 rac-1r
—
g ~
= 'z 500
g 'E}] 400
- 300
g
200 N 3
) <
o
-
0 :
0 1 2 3 4 5 6 7 8 9 10
i1 (min) Time (min)
SRR
2853 & 44 R BEEE) RT [min] & Height IETH AR Area & Area %
1 5.248 134365. 906 975821. 063 50. 1024
2 6.415 103029. 656 971831. 688 49. 8976
Bit 237395. 563 1947652. 750 100. 0000
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HO

=\ P AN

7.733
7.724
7.711
7.702
7.694
7.218
7.178
7.170
7.160
7.156
7.147
7.139
7.131
7.117

2.319
2.274
2.257
2.239
2.066
2.048
2.030
2.013
1.995
1.984

2.567
1.976
1.966
1.948
1.929
1.913
1.895
1.556
1.539
1519
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zwf—-3-142-1-AS-H-98-2-1. 0-214

SEIGHTA]: 2018-06-12, 17:08:01 IR HFA]: 2018-06-12, 17:32:44
PERSCAE B \data\zwf \zwf-3-142-1-AS-H-98-2-1. 0-214. org

KH N A

3% I (zwf-3-142-1-AS-1-98-2-1. 0-214. org)

1,000
OH
90 ngy—=—(iEt
800 ~
Me ~N
700 o
o 600 (S)-1s
—
=R
Z 2 s00
S i
s 'E}] 400
o
> 300
200
100 S
<
n
0
0 1 2 3 X 4 5 6 7 8
1A (min) Time (min)
SRR
2853 & 44 R E] RT [min] &5 Height IR TH AR Area & Area%
1 5. 067 3182. 304 18142. 625 0. 3693
2 6. 127 653425. 688 4894885. 500 99. 6307
Bit 656607. 991 4913028. 125 100. 0000
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zwi—-3—-142-1-rac-AS-H-98-2-1. 0-214

SOOI Al 2018-06-12, 17:20:41 R FA]: 2018-06-12, 17:31:56

B E: \data\zwf\zwf-3-142-1-rac—-AS-H-98-2-1. 0-214. org
SEIG AT

i & (zwf-3-142-1-rac-AS-H-98-2-1. 0-214. org)

1,000
OH
900 nBU — Et
800
Me

700
E: 600 rac-1s
g ~
= 'z 500 8
] ~ g
oY9] (el o]
8 g 400 pa
@) ©
> 300

200

100

0
0 1 2 3 X 4 5 6 7 8
i (min) Time (min)
IIERE
&5 & 44 R mtE) RT [min] &5 Height IR TH AR Area A& Area %
1 5. 065 415529. 375 2439057. 500 50. 1080
2 6.115 327165. 250 2428547. 750 49. 8920
Bit 742694. 625 4867605. 250 100. 0000

S103


dell
图章


(0%

Ndd 0

MmMzZzp =N
'\’—‘>Og§.,
1

||u,,E_A@

N mmnN o
"o Zm Eg
QO nNnHOS
OA R NN
Sw 0o
o8 O
S O
z=0 »
I
N T

N

o
N
i
o
—z

S104

8.108

7.836
7.828
7.809
7.787
7.740
7.736
7.718
7.715
7.471
7.455
7.446
7.436
7.420
7.202

1IN

— 0.000


dell
图章


(0[0) 0sl 00¢

0s

Ndd 0

3L-(S)

MMz N

'\’—‘>O@§,
1

oy =3 b

o mNo

o Zo X

20 =24Ho¢?

8x°0°o0

N O

S

Sy Q

zZo

I

N T

N

S105

143.463

/ 132.956
132.711
— 128239

127.931

——— 127.457
X 126.027
125.893

123.634
123.247

85.650
f 83.960
/ 77.316

77.000
::Ci::::76676
70056

33.321

. —22.032

T —20.681

13.476


dell
图章


Area Percent Report

Agilent Technologies

sample zwf-8-080-1-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\linj 2020-05-12 10-02-00\011-P1-C1-zwf-8-080-1.D
Acquisition Data:

DADY C, Sig=214 4 Ref=360,100
1400 4 OH
1300
1200
1100
1000 -
900 -
300 -
700+
600 -
5004
400
300+
2004
100 -

mal

15819

o712 063

1 2 3 4 5 B 7 8 g 11
Time [min]

-

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

RT [min] Width [min] Height Area Area%
12.068 0.2859 2.3332 43.1758 0.4808
15.819 0.3806 366.2718  8935.9346 99.5192

Sum  8979.1104 100.0000
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Area Percent Report

Agilent Technologies

sample zwf-8-080-1-rac-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\linj 2020-05-12 10-02-00\010-P1-C2-zwf-8-080-1-
rac.D

Acquisition Data:

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

260
240
2204
2001
180
160+
140
1204
100+
80
60
40
204

masLl

12,154

15.958

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%
12.154 0.2625 67.0573 1140.9266 49.9645
15.958 0.3597 494305 11425488 50.0355
Sum  2283.4755 100.0000
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HO

7.628
7.610
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2.315
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Agilent Technologies

sample zwf-8-162-1-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\wgl 2020-07-01 08-16-22\039-P1-C1-zwf-8-162-
1D

Acquisition Data:

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

300+
280 - OH
2601 "Bu—— "pr
240 |
2201
2001
180+
160+
140
120
100+
a0 1
601
40+
204

0

rac-1v

5265
5.54

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%
5.265 0.2082 75.4529  1010.2364 50.3166
6.640 0.2248 68.9570 997.5244 49.6834
Sum  2007.7608 100.0000
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sample

Data file:

Acquisition Data:

1400
13004
12004
11004
1000
900
800
700 4
500
500 -
4004
300
200
100+

zwf-8-162-1-rac-AS-H-98-2-1.0-214

Agilent Technologies

C:\Users\Public\Documents\ChemStation\1\Data\wgl 2020-07-01 08-16-22\040-P1-C2-zwf-8-162-1-

rac.D

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

"Bu

rac-1v

OH
npr

5.281

5.758

05 1

Signal:

5.281

15 2

25 3

35 4 45

55 6 65

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

6.758

0.2050
0.2118

Height
369.4388
363.2932

Sum

Area
4906.7617
4913.8936
9820.6553

7 75 8
Time [min]

Area%
49.9637
50.0363

100.0000
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HO

1-0€0-9-iMz

. 146.196

. —128.092
T —127.381
- T——124.916

83.738

77324
o 77.000
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Agilent Technologies

sample zwf-6-030-1-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\zwf-allenioc acid_LC 2019-05-05 08-23-41\004-P1-
C1-zwf-6-030-1.D
Acquisition Data: 5/5/2019 9:12:35 AM
DAD1 C, Sig=214.4 Ref=360,100
12004 OH
100, "BU——''Me
1000
900 -
5001 (S)y-1a
700
00 -
500+ =
400+ g
300+
200+
100+ &
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%
7.543 0.2203 0.4801 6.3457 0.1084
11.077 0.2805 324.1383 5847.9878 99.8916

Sum  5854.3335 100.0000
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Agilent Technologies

sample zwf-6-030-1-rac-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\zwf-allenioc acid_LC 2019-05-05 08-23-41\005-P1-
C2-zwf-6-030-1-rac.D
Acquisition Data: 5/5/2019 9:28:33 AM
DAD1 C, Sig=214.4 Ref=360,100
500 OH
n _
450 Bu—— Me
400
350+
300+ rac-1a
250+
200+ &
= o
1501 g P
100 ¥
50+
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%
7.435 0.1807 136.3681 1598.3152 49.9177
10.813 0.2677 92.7393  1603.5850 50.0823

Sum  3201.9001 100.0000
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- Agilent Technologies
Sample name: zwf-5-047-1-AS-H-98-2-1.0-214

Data file: C:\Users\Public\Documents\ChemStation\1\Data\zwf-allenioc acid_LC 2019-01-
06 09-25-17\003-P1-C1-zwf-5-047-1.D

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

900 1
850
800+ OH
U lBy——=—="Me
700+
650
600
550
5001 (S)-1a
450
400+
350 |
3001
250
200 |
150
1001
50

11.484

7 354

05 1 15 2 25 3 35 4 45 5 55 6 65 7 7.5 & 85 9 05 10 105 11 115 12 126 13 135 14 145 15
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
7.354 0.1741 2.0668 23.7616 0.5286
11.484 0.3066 226.2634  4471.8086 99.4714
Sum  4495.5702 100.0000
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Sample name:

Data file:

16004
15004
1400 4
13004
12004
11004
1000 4
900 -
800
700+
500 -
500
4004
300
200+
1004

zwf-5-047-1-rac-AS-H-98-2-1.0-214

Agilent Technologies

C:\Users\Public\Documents\ChemStation\1\Data\zwf-allenioc acid_LC 2019-01-
06 09-25-17\004-P1-C2-zwf-5-047-1-rac.D

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

"By

rac

OH
Me

1a

7.296

>¢11 363

05 1

Signal:

7.296
11.363

15 2

25 3

35 4 45

55 & 65

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

0.1750
0.3006

Height
421.8644
252.5462

Sum

Area
4880.0942
4905.6206
9785.7148

7 75 8
Time [min]

Area%
49.8696
50.1304

100.0000
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Agilent Technologies

sample wj-1-119-1-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\QAN 2019-11-28 10-39-56\017-P2-C1-wj-1-119-
1D

Acquisition Data:

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

3000
78001 OH

6001 MBy———<"Me
24004

2200
2000+
1800+ (S)-1a
1600+

1400+
1200+
1000+
800+
600 -
400
200+

10.5

Te7.218

1 3 3 4 5 6 7 8 g 0 11 12 13 14 15 16 17 18 13 20
Time [min]
Signal: DAD1 C, Sig=214,4 Ref=360,100
RT [min] Width [min] Height Area Area%
7.216 0.1426 29.3874 268.4327 2.3094
10.500 0.2329 766.0494 11354.9678 97.6906
Sum 11623.4005 100.0000
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Agilent Technologies

sample wj-1-119-1-rac-AS-H-98-2-1.0-214
Data file: C:\Users\Public\Documents\ChemStation\1\Data\QAN 2019-11-28 10-39-56\018-P2-C2-wj-1-119-1-
rac.D

Acquisition Data:

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

22001
OH

2000+ n
Bu—— Me

1800+
1800
1400+
1200+ rac-1a
1000

800

7.346

500 4

10.881

4004

200+

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%
7.346 0.1507 571.1263 5518.2622 49.9304
10.881 0.2368 365.1378  5533.6377 50.0696
Sum 11051.8999 100.0000
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	QO-RES-09-2020-001106-SI-1
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	s1a1 zwf-3-085-1H1
	s1a2 zwf-3-085-1C1
	s1aa zwf-3-085-1-AS-H-98-2-1.0-214
	s1ab zwf-3-085-1-rac-AS-H-98-2-1.0-214
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	s1db zwf-3-068-1-rac-AS-H-98-2-1.0-214
	s1e1 zwf-3-059-1H1
	s1e2 zwf-3-059-2C1
	s1ea zwf-3-059-1-AS-H-98-2-1.0-214
	s1eb zwf-3-059-1-rac-AS-H-98-2-1.0-214
	s1f1 zwf-3-060-1H1
	s1f2 zwf-3-060-1-C1
	s1fa zwf-3-060-1-AS-H-98-2-1.0-214
	s1fb zwf-3-060-1-rac-AS-H-98-2-1.0-214
	s1g1 hcf-2-164-1-H-PDF
	s1g2 hcf-2-164-1-C-PDF
	s1ga hcf-2-164-1
	s1gb zwf-1-68
	s1h1 zwl-11-59-1-H
	s1h2 zwl-11-59-1-C
	s1ha zwl-11-59-1-AS-H-95-5-1.3-214
	s1hb zwl-11-62-1-rac-AS-H-95-5-1.3-214
	s1i1 zwf-5-025-1H1
	s1i2 zwf-5-025-1C1
	s1ia zwf-5-025-1-AS-H-98-2-1.0-214
	s1ib zwf-5-025-1-rac-AS-H-98-2-1.0-214
	s1j1 zwf-4-136-1-H1
	s1j2 zwf-4-136-1C-1
	s1ja zwf-4-136-1-IC-98-1.0-214-1
	s1jb zwf-4-136-1-rac-IC-98-1.0-214-1
	s1k1 zwf-3-049-1H1
	s1k2 zwf-3-049-1C1
	s1ka zwf-3-049-1-AS-H-98-2-1.0-214
	s1kb zwf-3-049-1-rac-AS-H-98-2-1.0-214
	s1l1 zwf-3-075-1H1
	s1l2 zwf-3-075-1C1
	s1la zwf-3-075-1-AS-H-98-2-1.0-214
	s1lb zwf-3-075-1-rac-AS-H-98-2-1.0-214
	s1m1 zwf-3-057-1H1
	s1m2 zwf-3-057-1C1
	s1ma zwf-3-057-1-AS-H-98-2-1.0-214-1
	s1mb zwf-3-057-1-rac-AS-H-98-2-1.0-214-1
	s1n1 zwf-3-070-1H1
	s1n2 zwf-3-070-1C1
	s1na zwf-3-070-1-AS-H-95-5-1.3-214
	s1nb zwf-3-070-1-rac-AS-H-95-5-1.3-214
	s1o1 zwf-3-050-1H1
	s1o2 zwf-3-050-1C1
	s1oa zwf-3-050-1-AS-H-98-2-1.0-214
	s1ob zwf-3-050-1-rac-AS-H-98-2-1.0-214
	s1p1 zwf-3-043-1H
	s1p2 zwf-3-043-1C
	s1pa zwf-3-043-1-AS-H-90-10-1.3-214
	s1pb zwf-3-043-1-rac-AS-H-90-10-1.3-214
	s1q1 zwf-9-079-H1
	s1q2 zwf-9-079-C1
	s1qa zwf-9-079-AS-H-98-2-1.0-214
	s1qb zwf-9-079-rac-AS-H-98-2-1.0-214
	s1r1 zwf-4-137-1H-1
	s1r2 zwf-4-137-1C-1
	s1ra zwf-4-137-1-AS-H-98-2-1.0-214
	s1rb zwf-4-137-1-rac-AS-H-98-2-1.0-214
	s1s1 zwf-3-142-1H1
	s1s2 zwf-3-142-1C1
	s1sa zwf-3-142-1-AS-H-98-2-1.0-214
	s1sb zwf-3-142-1-rac-AS-H-98-2-1.0-214
	s1t1 zwf-8-080-1H1
	s1t2 zwf-8-080-1C1
	s1ta zwf-8-080-1-AS-H-98-2-1.0-214
	s1tb zwf-8-080-1-rac-AS-H-98-2-1.0-214
	s1v1 zwf-8-162-1-H1
	s1v2 zwf-8-162-1-C
	s1va zwf-8-162-1-AS-H-98-2-1.0-214
	s1vb zwf-8-162-1-rac-AS-H-98-2-1.0-214
	D1 zwf-6-030-1H1
	D2 zwf-6-030-1C
	D3 zwf-6-030-1-AS-H-98-2-1.0-214
	D4 zwf-6-030-1-rac-AS-H-98-2-1.0-214
	D5 zwf-5-047-1H1
	D6 zwf-5-047-1C1
	D7 zwf-5-047-1-AS-H-98-2-1.0-214
	D8 zwf-5-047-1-rac-AS-H-98-2-1.0-214
	D8a wj-1-119-1-H1
	D8b wj-1-119-1-C1
	D8c wj-1-119-1-AS-H-98-2-1.0-214
	D8d wj-1-119-1-rac-AS-H-98-2-1.0-214




