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General Information. NMR spectra were taken with an Agilent-400 spectrometer 

(400 MHz for 1H NMR and 100 MHz for 13C NMR) in CDCl3. Chemical shifts were 

recorded in ppm in relative to the TMS in CDCl3 and coupling constants were 

reported in Hz. All reactions were carried out in flame-dried Schlenk tubes. 

[PdCl(π-allyl)]2 was purchased from J&K Chemicals; (R) and (S)-DTBM-Segphos 

were purchased from Strem Chemicals Inc.; (PhO)2POOH was purchased from 

Energy Chemical and purified through stirring with 1 N HCl, extracting with 

dichloromethane, and removing the solvent under vacuum; Anhydrous MeOH was 

purchased from Sinopharm Chemical Reagent Co., Ltd; Petroleum ether (b.p. 60-90 

oC) was purchased from Shanghai Titan Scientific Co., Ltd. Toluene was dried over 

sodium wire with benzophenone as the indicator and distilled freshly before use. The 

reaction should be conducted in a hood working efficiently due to the toxicity of CO 

gas. All the temperatures are referred to the oil baths used. The NMR yields of 

allenoates and propargylic alcohols were determined by 1H NMR analysis using 

1,3,5-trimethylbenzene or dibromomethane as the internal standard. The starting 

propargylic alcohols were synthesized according to the reported procedures.1 The 

apparatus used in this study is shown as follows: 
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Chinese and English comparison table for the HPLC spectra (Translations have been 

made in all the HPLC spectra presented here) 

 

Chinese words Corresponding English words 

实验内容简介 Brief introduction of experimental conditions 

色谱图 Chromatogram Figure 

电压 (mV) Voltage (mV) 

时间 (min) Time (min) 

峰号 Peak No. 

峰名 Peak name 

保留时间 Retention time 

峰高 Peak height 

峰面积 Peak area 

含量 Content 
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Scheme S1 Known approaches to optically active tertiary propargylic alcohols-Part I 
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Scheme S2 Known approaches to optically active tertiary propargylic alcohols-Part II 
 

b) Alkynyl ketone approach

R

O

+ R'2Zn
or chiral reagents

HO

R'

R R1

R1 OMe

OSiCl3
or

R' = Me, Et or CH2CO2Me
51 - > 95% yield
35 - > 99% ee

HNNH SO2O2S
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N
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N

O

nBu
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selected chiral catalysts or reagents:

Ti(iPrO)4
+

> 95% yield

> 99% ee

R = Me, R' = Et, R1 = Ph

Al(iPrO)3
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R = 2-pyridyl, R' = Me

chiral catalysts

N N

tBu
OO

tBu
O OnBu nBu
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Calculation of selectivity factor s2 
 

    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/kS, 

for kR>kS. 

HO

Ph

n-Bu
[Pd]/H+, L* HO

Ph

n-Bu

(S)-1a
Kinetic Resolution Ph n-Bu

COOR4

()-1a (Sa)-2a

+

n-Bu
HO

Ph

n-Bu
HO

Ph
(R)-1a

(S)-1a

Ph n-Bu

COOMe

(Ra)-2a

(Sa)-2a

Ph n-Bu

COOMe

kR

kS

 

    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: 

s =
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/(ee+ee') if 

(R)-1a was stereospecifically transferred to (Sa)-2a and (S)-1a was completely 

transferred to (Ra)-2a in this kinetic resolution process.  

    However, in the current study, when (R)-1a was introduced into the standard 

reaction conditions with 98% ee, the product was obtained with only 90% ee, which 

makes the equation mentioned before not suitable here, thus, the conversion was 

determined by 1H NMR analysis. 
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Table S1 Solvent effect in this kinetic resolution process a 

n-Bu
HO

Ph

[( -allyl)PdCl]2 (2 mol%)
(R)-DTBM-Segphos (6 mol%)

(PhO)2POOH (5 mol%)
MeOH (8 equiv.)

Solvent

CO balloon

50 oC, 10 h

Ph n-Bu

COOMe
+ n-Bu

HO

Ph

(±)-1a (Sa)-2a (S)-1a
 

entry Solvent 
(Sa)-2a  Recovery of 1a 

s e Yield 
/ % b 

ee 
/ % c 

 
NMR Yield 

/ % d 
ee 

/ % c 
1 toluene 60 48  36 (35) 99 16.9 
2 1,4-dioxane 21 49  74 (73) 25 7.6 
3 CH3CN - -  100 (-) - - 
4 DME - -  100 (-) - - 
5 THF - -  99 (-) - - 
6 f toluene - -  100 (-) - - 

a Reaction conditions: (±)-1a (0.2 mmol), [(π-allyl)PdCl]2 (2 mol%), 
(R)-DTBM-Segphos (6 mol%), (PhO)2POOH (5 mol%), and MeOH (8 equiv.) in 
toluene (2 mL) at 50 oC under 1 atm of CO unless otherwise noted, DME = 
1,2-dimethoxyethane, THF = tetrahydrofuran. b Isolated yields. c ee values of 
2,3-allenoates and chiral propargylic alcohols were determined by HPLC. d NMR 
yields were determined by 1H NMR analysis using 1,3,5-trimethylbenzene as the 
internal standard, the data in the parenthesis are isolated yields based on (±)-1a. e s = 
kfast/kslow = ln[(recovery)(1-ee)]/ln[(recovery)(1+ee)], (recovery) is the recovery of 1a 
determined by 1H NMR analysis, ee is the enantionmeric excesses value of recovered 
substrate. f 4 mol% PdCl2 was used instead of 2 mol% [(π-allyl)PdCl]2. 
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Table S2 Screening of reaction temperature in the kinetic resolution process a 

n-Bu
HO

Ph

[( -allyl)PdCl]2 (2 mol%)
(R)-DTBM-Segphos (6 mol%)

(PhO)2POOH (5 mol%)
MeOH (8 equiv.)

Toluene
CO balloon

10 h

Ph n-Bu

COOMe
+ n-Bu

HO

Ph

(±)-1a (Sa)-2a (S)-1a
 

entry T / oC 

(Sa)-2a  Recovery of 1a 

s e Yield 
/ % b 

ee 

/ % c 

 NMR 
Yield  

/ % d 

ee 

/ % c 

1 40 41 78  53 (50 ) 78 36.8 

2 45 52 54  39 (40) 91 11.4 

3 f 50 60 48  36 (35) 99 16.9 

4 55 72 38  14 (13) 99 5.1 

a Reaction conditions: (±)-1a (0.5 mmol), [(π-allyl)PdCl]2 (2 mol%), 
(R)-DTBM-Segphos (6 mol%), (PhO)2POOH (5 mol%), and MeOH (8 equiv.) in 
toluene (2.5 mL) under 1 atm of CO unless otherwise noted. b Isolated yields. c ee 
values of 2,3-allenoates and chiral propargylic alcohols were determined by HPLC. d 
NMR yields were determined by 1H NMR analysis using 1,3,5-trimethylbenzene or 
dibromomethane as the internal standard, the data in the parenthesis are isolated 
yields based on (±)-1a. e s = kfast/kslow = ln[(recovery)(1-ee)]/ln[(recovery)(1+ee)], 
(recovery) is the recovery of 1a determined by 1H NMR analysis, ee is the 
enantionmeric excesses value of recovered substrate. f The reaction was carried out in 
0.2 mmol scale. 
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Table S3 Screening of phosphoric acid and alcohol in the kinetic resolution process a 

 

entry [POOH] ROH 

(Sa)-2 Recovery of 1a 

s e Yield 
/ % b 

ee 

/ % c 

NMR 
Yield 

/ % d 

ee 

/ % c 

1 BINOL-[PO2H] MeOH 62 53 37 (34 ) 95 12.2

2 Ph2POOH MeOH 48 51 50 (47) 82 25.5

3 f (PhO)2POOH MeOH 60 48 36 (35) 99 16.9

4 (PhO)2POOH EtOH 59 41 22 (20) 99 7.4

5 (PhO)2POOH iPrOH 34 58 34 (31) 99 12.0

a Reaction conditions: (±)-1a (0.5 mmol), [(π-allyl)PdCl]2 (2 mol%), 
(R)-DTBM-Segphos (6 mol%), (PhO)2POOH (5 mol%), and MeOH (8 equiv.) in 
toluene (2.5 mL) at 50 oC under 1 atm of CO unless otherwise noted. b Isolated yields. 
c ee values of 2,3-allenoates and chiral propargylic alcohols were determined by 
HPLC. d NMR yields were determined by 1H NMR analysis using 
1,3,5-trimethylbenzene  or dibromomethane as the internal standard, the data in the 
parenthesis are isolated yields based on (±)-1a. e s = kfast/kslow = 
ln[(recovery)(1-ee)]/ln[(recovery)(1+ee)], (recovery) is the recovery of 1a determined 
by 1H NMR analysis, ee is the enantionmeric excesses value of recovered substrate. f 
The reaction was carried out in 0.2 mmol scale. 
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Experimental details and analytical data 

1. Preparation of optically active tertiary propargylic alcohols and 

tetra-substituted allenoates 

(1) Preparation of (Sa)-methyl 4-phenyl-2-butyl-2,3-pentadienoate ((Sa)-2a) 

(zwl-11-41-1) and (S)-2-phenyloct-3-yn-2-ol ((S)-1a) (zwl-11-41-2) 

 

Typical Procedure: To a flame-dried Schlenk tube were added [(π-allyl)PdCl]2 (7.6 

mg, 0.02 mmol), (R)-DTBM-Segphos (72.3 mg, 0.06 mmol), (PhO)2POOH (12.4 mg, 

0.05 mmol), (±)-1a (202.4 mg, 1 mmol), MeOH (256.1 mg, 8 mmol), and toluene (5 

mL) sequentially under argon. 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 for three times. Then the liquid nitrogen bath was removed and 

the mixture was warmed up to room temperature and vigorously stirred at 50 oC with 

a balloon of CO for 10 h. The reaction mixture was then diluted with 5 mL of ethyl 

acetate, filtered through a short column silica gel (3.5 cm), eluted with ethyl acetate 

(20 mL), and concentrated. The residue was purified by column chromatography on 

silica gel to afford (Sa)-2a (144.2 mg, 59%) as an oil and (S)-1a3 (68.8 mg, 34%) as an 

oil [eluent: petroleum ether/ethyl ether/dichloromethane = 100/1/1 (0.5 L) to 

petroleum ether/ethyl ether/dichloromethane = 20/1/1 (0.5 L)].  

(Sa)-2a: 48% ee (HPLC conditions: Regis (S,S) Whelk-O column, hexane/i-PrOH = 

200/1, 1.0 mL/min, λ = 214 nm, tR (major) = 8.0 min, tR (minor) = 9.3 min); [α]22
D = 

+9.1 (c = 1.57, CHCl3); 
1H NMR (400 MHz, CDCl3): δ = 7.43-7.30 (m, 4 H, Ar-H), 

7.28-7.20 (m, 1 H, Ar-H), 3.72 (s, 3 H, OCH3), 2.35 (t, J = 7.6 Hz, 2 H, CH2), 2.18 (s, 

3 H, CH3), 1.51-1.41 (m, 2 H, CH2), 1.41-1.30 (m, 2 H, CH2), 0.88 (t, J = 7.4 Hz, 3 H, 

CH3 from n-Bu); 13C NMR (100 MHz, CDCl3): δ = 211.1, 167.8, 135.4, 128.5, 127.3, 
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125.9, 104.6, 102.0, 52.1, 30.2, 28.7, 22.3, 16.4, 13.9; MS (70 eV, EI) m/z (%): 244 

(M+, 1.63), 143 (100); IR (neat): v = 2954, 2928, 2860, 1943, 1712, 1494, 1434, 1262, 

1206, 1119, 1087, 1067, 1026 cm-1; HRMS calcd for C16H20O2 [M
+]: 244.1463, found: 

244.1466. 

(S)-1a:3 98% ee (HPLC conditions: OD-H column, hexane/i-PrOH = 200/1, 1.0 

mL/min, λ = 214 nm, tR (minor) = 22.9 min, tR (major) = 26.0 min); [α]23
D = -0.5 (c = 

1.10, CHCl3) [90% ee, [α]30
D = -0.3 (c = 1.2, CHCl3)]

2; 1H NMR (400 MHz, CDCl3): 

δ = 7.71-7.62 (m, 2 H, Ar-H), 7.41-7.31 (m, 2 H, Ar-H), 7.31-7.23 (m, 1 H, Ar-H), 

2.38-2.22 (m, 3 H, OH and CH2), 1.74 (s, 3 H, CH3), 1.62-1.49 (m, 2 H, CH2), 

1.49-1.37 (m, 2 H, CH2), 0.93 (t, J = 7.4 Hz, 3 H, CH3 from n-Bu); 13C NMR (100 

MHz, CDCl3): δ = 146.2, 128.2, 127.5, 124.9, 85.7, 83.7, 70.0, 33.5, 30.7, 22.0, 18.4, 

13.6; MS (70 eV, EI) m/z (%): 202 (M+, 1.18), 187 (100); IR (neat): v = 3393, 2958, 

2931, 2872, 1493, 1447, 1365, 1327, 1232, 1180, 1093, 1063, 1027 cm-1; Raman : v = 

2240 cm-1. 

   The following compounds were prepared according to Typical Procedure. 

(2) Preparation of (S)-2-phenyloct-3-yn-2-ol ((S)-1a) (zwl-10-130) 

HO

Ph
n-Bu

[( -allyl)PdCl]2 (2 mol%)
(R)-DTBM-Segphos (6 mol%)

(PhO)2POOH (5 mol%)
MeOH (8 equiv.)

Toluene, CO balloon

50 oC, 9 h

n-Bu

COOMe

(Sa)-2a
57% NMR yield

Ph

(±)-1a

+

HO

Ph
n-Bu

(S)-1a
40% NMR yield

38% yield
94% ee  

The reaction of [(π-allyl)PdCl]2 (7.5 mg, 0.02 mmol), (R)-DTBM-Segphos (70.9 

mg, 0.06 mmol), (PhO)2POOH (12.6 mg, 0.05 mmol), (±)-1a (202.2 mg, 1 mmol), 

MeOH (256.6 mg, 8.0 mmol), and toluene (5 mL) left (S)-1a (76.8 mg, 38%) as an oil 

[eluent: petroleum ether/ethyl ether/dichloromethane = 50/1/1 (0.5 L) to petroleum 

ether/ethyl ether/dichloromethane = 20/1/1 (0.5 L)]: 94% ee (HPLC conditions: OD-H 

column, hexane/i-PrOH = 200/1, 1.0 mL/min, λ = 214 nm, tR (minor) = 21.2 min, tR 

(major) = 24.9 min); [α]21
D = -0.4 (c = 1.00, CHCl3) [90% ee, [α]30

D = -0.3 (c = 1.2, 

CHCl3)]
3; 1H NMR (400 MHz, CDCl3): δ = 7.69-7.62 (m, 2 H, Ar-H), 7.40-7.32 (m, 2 

H, Ar-H), 7.32-7.24 (m, 1 H, Ar-H), 2.32-2.25 (m, 3 H, OH and CH2), 1.74 (s, 3 H, 
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CH3), 1.61-1.49 (m, 2 H, CH2), 1.49-1.38 (m, 2 H, CH2), 0.93 (t, J = 7.4 Hz, 3 H, CH3 

from n-Bu); 13C NMR (100 MHz, CDCl3): δ = 146.2, 128.1, 127.5, 124.9, 85.6, 83.6, 

70.0, 33.5, 30.7, 22.0, 18.4, 13.6. 

(3) Preparation of (S)-5-methyl-2-phenylhex-3-yn-2-ol ((S)-1b) (zwl-11-51) 

HO

Ph

[( -allyl)PdCl]2 (2 mol%)
(R)-DTBM-Segphos (6 mol%)

(PhO)2POOH (5 mol%)
MeOH (8 equiv.)

Toluene, CO balloon

50 oC, 10 h

COOMe

(Sa)-2b
56% NMR yield

Ph

(±)-1b

+

HO

Ph

(S)-1b
43% NMR yield

40% yield
96% ee  

The reaction of [(π-allyl)PdCl]2 (7.6 mg, 0.02 mmol), (R)-DTBM-Segphos (72.4 

mg, 0.06 mmol), (PhO)2POOH (12.5 mg, 0.05 mmol), (±)-1b (188.4 mg, 1 mmol), 

MeOH (256.1 mg, 8 mmol), and toluene (5 mL) left (S)-1b (75.4 mg, 40%) as an oil 

[eluent: petroleum ether/ethyl ether/dichloromethane = 50/1/1 (0.5 L) to petroleum 

ether/ethyl ether/dichloromethane = 20/1/1 (0.5 L)]: 96% ee (HPLC conditions: Regis 

(R,R) Whelk-O column, hexane/i-PrOH = 100/1, 1.0 mL/min, λ = 214 nm, tR (minor) 

= 8.1 min, tR (major) = 10.1 min); [α]25
D = +4.6 (c = 1.15, CHCl3); 

1H NMR (400 

MHz, CDCl3): δ = 7.70-7.60 (m, 2 H, Ar-H), 7.41-7.31 (m, 2 H, Ar-H), 7.31-7.23 (m, 

1 H, Ar-H), 2.72-2.58 (m, 1 H, CH), 2.43-2.32 (m, 1 H, OH), 1.73 (s, 3 H, CH3), 1.21 

(d, J = 7.2 Hz, 6 H, 2 x CH3); 
13C NMR (100 MHz, CDCl3): δ = 146.2, 128.1, 127.4, 

124.9, 91.0, 82.9, 69.9, 33.6, 22.9, 20.5; MS (70 eV, EI) m/z (%): 188 (M+, 1.70), 173 

(100); IR (neat): v = 3292, 2972, 2926, 2872, 2241, 1447, 1366, 1318, 1234, 1186, 

1089, 1048 cm-1; HRMS calcd for C13H16O [M+]: 188.1201, found: 188.1203. 

(4) Preparation of (S)-8-chloro-2-phenyloct-3-yn-2-ol ((S)-1c) (zwl-11-53) 

 
The reaction of [(π-allyl)PdCl]2 (7.4 mg, 0.02 mmol), (R)-DTBM-Segphos (72.3 

mg, 0.06 mmol), (PhO)2POOH (12.6 mg, 0.05 mmol), (±)-1c (236.6 mg, 1 mmol), 

MeOH (256.1 mg, 8 mmol), and toluene (5 mL) left (S)-1c (104.1 mg, 44%) as an oil 
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[eluent: petroleum ether/ethyl ether/dichloromethane = 50/1/1 (0.5 L) to petroleum 

ether/ethyl ether/dichloromethane = 20/1/1 (0.5 L)]: 90% ee (HPLC  conditions: 

Regis (R,R) Whelk-O column, hexane/i-PrOH = 100/1, 1.0 mL/min, λ = 214 nm, tR 

(minor) = 16.0 min, tR (major) = 20.4 min); [α]24
D = +0.7 (c = 1.69, CHCl3); 

1H NMR 

(400 MHz, CDCl3): δ = 7.69-7.59 (m, 2 H, Ar-H), 7.42-7.32 (m, 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 (brs, 1 H, OH), 2.33 (t, J = 6.8 Hz, 

2 H, CH2), 1.98-1.83 (m, 2 H, CH2), 1.80-1.60 (m, 5 H, CH2 and CH3); 
13C NMR 

(100 MHz, CDCl3): δ = 146.0, 128.2, 127.5, 124.9, 84.6, 84.4, 70.0, 44.5, 33.4, 31.5, 

25.7, 18.0; MS (70 eV, EI) m/z (%): 238 (M+(37Cl), 0.45), 236 (M+(35Cl), 1.30), 221 

(100); IR (neat): v = 3394, 2938, 2865, 2238, 1492, 1444, 1323, 1230, 1174, 1066 

cm-1; HRMS calcd for C14H17O
35Cl [M+]: 236.0968, found: 236.0970. 

(5) Preparation of (S)-2-(4-chlorophenyl)oct-3-yn-2-ol ((S)-1d) (zwl-8-72) 

 

The reaction of [(π-allyl)PdCl]2 (7.5 mg, 0.02 mmol), (R)-DTBM-Segphos (70.8 

mg, 0.06 mmol), (PhO)2POOH (12.6 mg, 0.05 mmol), (±)-1d (236.7 mg, 1 mmol), 

MeOH (256.1 mg, 8 mmol), and toluene (5 mL) left (S)-1d (80.4 mg, 34%) as an oil 

[eluent: petroleum ether/ethyl acetate = 100/1 (1.5 L) to petroleum ether/ethyl acetate 

= 50/1]: 99% ee (HPLC conditions: Regis (R,R) Whelk-O column, hexane/i-PrOH = 

200/1, 1.0 mL/min, λ = 214 nm, tR (minor) = 9.2 min, tR (major) = 11.7 min); [α]20
D = 

-0.6 (c = 1.20, CHCl3); 
1H NMR (400 MHz, CDCl3): δ = 7.61-7.54 (m, 2 H, Ar-H), 

7.34-7.28 (m, 2 H, Ar-H), 2.42-2.38 (m, 1 H, OH), 2.27 (t, J = 7.2 Hz, 2 H, CH2), 1.71 

(s, 3 H, CH3), 1.57-1.47 (m, 2 H, CH2), 1.47-1.37 (m, 2 H, CH2), 0.92 (t, J = 7.4 Hz, 3 

H, CH3 from n-Bu); 13C NMR (100 MHz, CDCl3): δ = 144.8, 133.2, 128.2, 126.5, 

86.0, 83.3, 69.6, 33.6, 30.6, 22.0, 18.3, 13.6; MS (70 eV, EI) m/z (%): 238 (M+(37Cl), 

0.67), 236 (M+(35Cl), 1.88), 221 (100); IR (neat): v = 3357, 2958, 2932, 2872, 1488, 

1399, 1366, 1327, 1229, 1177, 1090, 1054, 1014 cm-1; HRMS calcd for C14H17O
35Cl 
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[M+]: 236.0968, found: 236.0970. 

(6) Preparation of (S)-2-(4-bromophenyl)dec-3-yn-2-ol ((S)-1e) (zwl-8-189) 

 

The reaction of [(π-allyl)PdCl]2 (7.5 mg, 0.02 mmol), (R)-DTBM-Segphos (70.9 

mg, 0.06 mmol), (PhO)2POOH (12.6 mg, 0.05 mmol), (±)-1e (309.1 mg, 1 mmol), 

MeOH (256.1 mg, 8 mmol), and toluene (5 mL) left (S)-1e (145.3 mg, 47%) as an oil 

[eluent: petroleum ether/ethyl acetate = 100/1 (1.5 L) to petroleum ether/ethyl acetate 

= 50/1]: 93% ee (HPLC conditions: Regis (R,R) Whelk-O column, hexane/i-PrOH = 

200/1, 1.0 mL/min, λ = 214 nm, tR (minor) = 8.8 min, tR (major) = 11.8 min); [α]20
D = 

-1.6 (c = 1.21, CHCl3); 
1H NMR (400 MHz, CDCl3): δ = 7.55-7.49 (m, 2 H, Ar-H), 

7.48-7.42 (m, 2 H, Ar-H), 2.43-2.35 (m, 1 H, OH), 2.25 (t, J = 7.2 Hz, 2 H, CH2), 1.70 

(s, 3 H, CH3), 1.58-1.48 (m, 2 H, CH2), 1.45-1.35 (m, 2 H, CH2), 1.35-1.22 (m, 4 H, 2 

x CH2), 0.89 (t, J = 6.8 Hz, 3 H, CH3 from n-C6H13); 
13C NMR (100 MHz, CDCl3): δ 

= 145.3, 131.2, 126.9, 121.4, 86.1, 83.2, 69.6, 33.6, 31.2, 28.5, 22.5, 18.7, 14.0; MS 

(70 eV, EI) m/z (%): 310 (M+(81Br), 2.31), 308 (M+(79Br), 2.12), 293 (100); IR (neat): 

v = 3385, 2955, 2929, 2858, 1681, 1589, 1485, 1466, 1394, 1365, 1271, 1228, 1177, 

1074, 1010 cm-1; HRMS calcd for C16H21O
79Br [M+]: 308.0776, found: 308.0773. 

(7) Preparation of (S)-2-(2-methylphenyl)dec-3-yn-2-ol ((S)-1f) (zwl-8-187) 

 

The reaction of [(π-allyl)PdCl]2 (7.6 mg, 0.02 mmol), (R)-DTBM-Segphos (70.9 

mg, 0.06 mmol), (PhO)2POOH (12.6 mg, 0.05 mmol), (±)-1f (244.1 mg, 1 mmol), 

MeOH (256.1 mg, 8 mmol), and toluene (5 mL) left (S)-1f (100.0 mg, 41%) as an oil 

[eluent: petroleum ether/ethyl acetate = 100/1 (1.5 L) to petroleum ether/ethyl acetate 
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= 50/1]: 91% ee (HPLC conditions: OJ-H column, hexane/i-PrOH = 200/1, 1.0 

mL/min, λ = 214 nm, tR (major) = 9.7 min, tR (minor) = 10.4 min); [α]20
D = -2.0 (c = 

1.70, CHCl3); 
1H NMR (400 MHz, CDCl3): δ = 7.72-7.65 (m, 1 H, Ar-H), 7.20-7.12 

(m, 3 H, Ar-H), 2.61 (s, 3 H, Ar-CH3), 2.44 (s, 1 H, OH), 2.22 (t, J = 7.4 Hz, 2 H, 

CH2), 1.79 (s, 3 H, CH3), 1.56-1.45 (m, 2 H, CH2), 1.45-1.20 (m, 6 H, 3 x CH2), 0.88 

(t, J = 7.2 Hz, 3 H, CH3 from n-C6H13); 
13C NMR (100 MHz, CDCl3): δ = 142.8, 

135.6, 132.2, 127.4, 125.6, 124.9, 85.3, 84.0, 69.7, 31.3, 31.1, 28.6, 28.5, 22.5, 21.2, 

18.7, 14.0; MS (70 eV, EI) m/z (%): 244 (M+, 2.80), 229 (100); IR (neat): v = 3406, 

2955, 2930, 2858, 1484, 1456, 1367, 1328, 1287, 1223, 1164, 1131, 1079, 1047 cm-1; 

HRMS calcd for C17H24O [M+]: 244.1827, found: 244.1824. 

(8) Preparation of (S)-2-(3-methylphenyl)dec-3-yn-2-ol ((S)-1g) (zwl-10-129) 

 

The reaction of [(π-allyl)PdCl]2 (7.6 mg, 0.02 mmol), (R)-DTBM-Segphos (70.9 

mg, 0.06 mmol), (PhO)2POOH (12.6 mg, 0.05 mmol), (±)-1g (244.2 mg, 1 mmol), 

MeOH (256.4 mg, 8 mmol), and toluene (5 mL) left (S)-1g (80.6 mg, 33%) as an oil 

[eluent: petroleum ether/ethyl ether/dichloromethane = 50/1/1 (0.5 L) to petroleum 

ether/ethyl ether/dichloromethane = 20/1/1 (0.5 L)]: 95% ee (HPLC conditions: Regis 

(S,S) Whelk-O column, hexane/i-PrOH = 200/1, 1.0 mL/min, λ = 214 nm, tR (major) = 

8.5 min, tR (minor) = 10.7 min); [α]22
D = -1.3 (c = 0.98, CHCl3); 

1H NMR (400 MHz, 

CDCl3): δ = 7.51-7.41 (m, 2 H, Ar-H), 7.29-7.19 (m, 1 H, Ar-H), 7.08 (d, J = 7.6 Hz, 

1 H, Ar-H), 2.37 (s, 3 H, Ar-CH3), 2.32 (brs, 1 H, OH), 2.27 (t, J = 7.2 Hz, 2 H, CH2), 

1.73 (s, 3 H, CH3), 1.60-1.49 (m, 2 H, CH2), 1.48-1.37 (m, 2 H, CH2), 1.37-1.23 (m, 4 

H, 2 x CH2), 0.90 (t, J = 6.8 Hz, 3 H, CH3 from n-C6H13); 
13C NMR (100 MHz, 

CDCl3): δ = 146.1, 137.8, 128.2, 128.1, 125.6, 122.0, 85.6, 83.8, 70.0, 33.5, 31.3, 28.6, 

28.5, 22.5, 21.5, 18.37, 14.0; MS (70 eV, EI) m/z (%): 244 (M+, 2.27), 229 (100); IR 

(neat): v = 3403, 2955, 2929, 2858, 1607, 1485, 1457, 1365, 1329, 1255, 1199, 1158, 



S17 

 

1084, 1062 cm-1; HRMS calcd for C17H24O [M+]: 244.1827, found: 244.1825. 

(9) Preparation of (S)-2-(4-methylphenyl)oct-3-yn-2-ol ((S)-1h) (zwl-10-101) 

 

The reaction of [(π-allyl)PdCl]2 (7.6 mg, 0.02 mmol), (R)-DTBM-Segphos (70.9 

mg, 0.06 mmol), (PhO)2POOH (12.6 mg, 0.05 mmol), (±)-1h (216.2 mg, 1 mmol), 

MeOH (256.2 mg, 8 mmol), and toluene (5 mL) left (S)-1h (67.1 mg, 31%) as an oil 

[eluent: petroleum ether/ethyl ether/dichloromethane = 50/1/1 (0.5 L) to petroleum 

ether/ethyl ether/dichloromethane = 20/1/1 (0.5 L)]: 94% ee (HPLC conditions: Regis 

(S,S) Whelk-O column, hexane/i-PrOH = 200/1, 1.0 mL/min, λ = 214 nm, tR (major) = 

9.3 min, tR (minor) = 13.0 min); [α]23
D = -0.4 (c = 0.96, CHCl3); 

1H NMR (400 MHz, 

CDCl3): δ = 7.53 (d, J = 8.4 Hz, 2 H, Ar-H), 7.15 (d, J = 8.4 Hz, 2 H, Ar-H), 2.40-2.30 

(m, 4 H, OH and Ar-CH3), 2.27 (t, J = 7.2 Hz, 2 H, CH2), 1.72 (s, 3 H, CH3), 

1.58-1.48 (m, 2 H, CH2), 1.48-1.36 (m, 2 H, CH2), 0.92 (t, J = 7.4 Hz, 3 H, CH3 from 

n-Bu); 13C NMR (100 MHz, CDCl3): δ = 143.4, 137.1, 128.8, 124.9, 85.4, 83.9, 69.8, 

33.4, 30.7, 21.9, 21.0, 18.4, 13.6; MS (70 eV, EI) m/z (%): 216 (M+, 2.20), 201 (100); 

IR (neat): v = 3384, 2957, 2930, 2863, 1509, 1456, 1405, 1365, 1327, 1234, 1184, 

1089, 1052, 1020 cm-1; HRMS calcd for C15H20O [M+]: 216.1514, found: 216.1516. 

(10) Preparation of (S)-2-(2-naphthyl)oct-3-yn-2-ol ((S)-1i) (zwl-10-124) 

 

The reaction of [(π-allyl)PdCl]2 (7.5 mg, 0.02 mmol), (R)-DTBM-Segphos (70.9 

mg, 0.06 mmol), (PhO)2POOH (12.6 mg, 0.05 mmol), (±)-1i (252.5 mg, 1 mmol), 

MeOH (256.4 mg, 8 mmol), and toluene (5 mL) left (S)-1i (75.8 mg, 30%) as an oil 

[eluent: petroleum ether/ethyl ether/dichloromethane = 50/1/1 (0.5 L) to petroleum 
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ether/ethyl ether/dichloromethane = 20/1/1 (0.5 L)]: 98% ee (HPLC conditions: Regis 

(S,S) Whelk-O column, hexane/i-PrOH = 200/1, 1.0 mL/min, λ = 214 nm, tR (major) = 

22.0 min, tR (minor) = 40.2 min); [α]23
D = -11.8 (c = 1.55, CHCl3); 

1H NMR (400 

MHz, CDCl3): δ = 8.11 (s, 1 H, Ar-H), 7.88-7.77 (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 (brs, 1 H, OH), 2.30 (t, J = 7.0 Hz, 2 H, CH2), 

1.82 (s, 3 H, CH3), 1.63-1.51 (m, 2 H, CH2), 1.51-1.39 (m, 2 H, CH2), 0.94 (t, J = 7.2 

Hz, 3 H, CH3 from n-Bu); 13C NMR (100 MHz, CDCl3): δ = 143.5, 133.0, 132.7, 

128.3, 128.0, 127.5, 126.1, 125.9, 123.6, 123.3, 85.9, 83.7, 70.1, 33.4, 30.7, 22.0, 18.4, 

13.6; MS (70 eV, EI) m/z (%): 253 (M++1, 2.05), 252 (M+, 7.42), 155 (100); IR (neat): 

v = 3387, 3057, 2957, 2930, 2861, 1673, 1601, 1506, 1465, 1354, 1326, 1271, 1194, 

1162, 1127, 1084, 1052, 1018 cm-1; HRMS calcd for C18H20O [M+]: 252.1514, found: 

252.1516. 

(11) Preparation of (S)-2,4-diphenylbut-3-yn-2-ol ((S)-1j) (zwl-10-115) 

 

The reaction of [(π-allyl)PdCl]2 (7.6 mg, 0.02 mmol), (R)-DTBM-Segphos (70.9 

mg, 0.06 mmol), (PhO)2POOH (12.5 mg, 0.05 mmol), (±)-1j (222.2 mg, 1 mmol), 

MeOH (256.4 mg, 8 mmol), and toluene (5 mL) left (S)-1j2 (73.3 mg, 33%) as an oil 

[eluent: petroleum ether/ethyl ether/dichloromethane = 50/1/1 (0.5 L) to petroleum 

ether/ethyl ether/dichloromethane = 20/1/1 (0.5 L)]: 96% ee (HPLC conditions: Regis 

(S,S) Whelk-O column, hexane/i-PrOH = 200/1, 1.0 mL/min, λ = 214 nm, tR (major) = 

17.2 min, tR (minor) = 28.7 min); [α]23
D = -7.2 (c = 1.23, CHCl3) [96% ee, [α]30

D = 

-7.4 (c = 1.3, CHCl3)]
2; 1H NMR (400 MHz, CDCl3): δ = 7.79-7.68 (m, 2 H, Ar-H), 

7.55-7.44 (m, 2 H, Ar-H), 7.44-7.35 (m, 2 H, Ar-H), 7.35-7.26 (m, 4 H, Ar-H), 2.50 (s, 

1 H, OH), 1.87 (s, 3 H, CH3); 
13C NMR (100 MHz, CDCl3): δ = 145.6, 131.7, 128.4, 

128.30, 128.26, 127.7, 125.0, 122.5, 92.4, 84.9, 70.3, 33.3; MS (70 eV, EI) m/z (%): 
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223 (M++1, 4.20), 222 (M+, 30.84), 207 (100); IR (neat): v = 3298, 2978, 1597, 1488, 

1442, 1402, 1365, 1270, 1212, 1140, 1088, 1073, 1050, 1027 cm-1. 

(12) Preparation of (S)-3-methyl-1-phenylhex-1-yn-3-ol ((S)-1k) (zwl-10-118) 

HO

n-Pr
Ph

[( -allyl)PdCl]2 (2 mol%)
(R)-DTBM-Segphos (6 mol%)

(PhO)2POOH (5 mol%)
MeOH (8 equiv.)

Toluene, CO balloon

50 oC, 11 h

Ph

COOMe

(Sa)-2k
57% NMR yield

n-Pr

(±)-1k

+

HO

n-Pr
Ph

(S)-1k
33% NMR yield

31% yield
98% ee  

The reaction of [(π-allyl)PdCl]2 (7.5 mg, 0.02 mmol), (R)-DTBM-Segphos (70.9 

mg, 0.06 mmol), (PhO)2POOH (12.6 mg, 0.05 mmol), (±)-1k (188.4 mg, 1 mmol), 

MeOH (256.6 mg, 8 mmol), and toluene (5 mL) left (S)-1k (58.4 mg, 31%) as an oil 

[eluent: petroleum ether/ethyl ether/dichloromethane = 50/1/1 (0.5 L) to petroleum 

ether/ethyl ether/dichloromethane = 20/1/1 (0.5 L)]: 98% ee (HPLC conditions: AD-H 

column, hexane/i-PrOH = 95/5, 1.0 mL/min, λ = 214 nm, tR (major) = 6.8 min, tR 

(minor) = 7.2 min); [α]23
D = -0.5 (c = 1.05, CHCl3); 

1H NMR (400 MHz, CDCl3): δ = 

7.46-7.38 (m, 2 H, Ar-H), 7.35-7.27 (m, 3 H, Ar-H), 2.04 (s, 1 H, OH), 1.80-1.69 (m, 

2 H, CH2), 1.65-1.53 (m, 5 H, CH3 and CH2), 0.99 (t, J = 7.2 Hz, 3 H, CH3 from n-Pr); 

13C NMR (100 MHz, CDCl3): δ = 131.6, 128.21, 128.18, 122.8, 92.9, 83.2, 68.6, 46.0, 

29.8, 18.1, 14.2; MS (70 eV, EI) m/z (%): 188 (M+, 4.96), 145 (100); IR (neat): v = 

3354, 2959, 2933, 2873, 1598, 1489, 1444, 1369, 1286, 1155, 1130, 1018 cm-1; 

HRMS calcd for C13H16O [M+]: 188.1201, found: 188.1198. 

(13) Preparation of (S)-3-methyl-1-phenyloct-1-yn-3-ol ((S)-1l) (zwl-10-116) 

 

The reaction of [(π-allyl)PdCl]2 (7.6 mg, 0.02 mmol), (R)-DTBM-Segphos (70.9 

mg, 0.06 mmol), (PhO)2POOH (12.6 mg, 0.05 mmol), (±)-1l (216.3 mg, 1 mmol), 
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MeOH (256.4 mg, 8 mmol), and toluene (5 mL) left (S)-1l (67.1 mg, 31%) as an oil 

[eluent: petroleum ether/ethyl ether/dichloromethane = 50/1/1 (0.5 L) to petroleum 

ether/ethyl ether/dichloromethane = 20/1/1 (0.5 L)]: 93% ee (HPLC conditions: IC 

column, hexane/i-PrOH = 200/1, 1.0 mL/min, λ = 214 nm, tR (minor) = 14.8 min, tR 

(major) = 16.0 min); [α]22
D = -1.0 (c = 1.00, CHCl3); 

1H NMR (400 MHz, CDCl3): δ 

= 7.46-7.38 (m, 2 H, Ar-H), 7.35-7.27 (m, 3 H, Ar-H), 2.11-2.02 (m, 1 H, OH), 

1.82-1.67 (m, 2 H, CH2), 1.67-1.50 (m, 5 H, CH3 and CH2), 1.42-1.30 (m, 4 H, 2 x 

CH2), 0.91 (t, J = 7.0 Hz, 3 H, CH3 from n-C5H11); 
13C NMR (100 MHz, CDCl3): δ = 

131.6, 128.21, 128.18, 122.8, 93.0, 83.2, 68.7, 43.7, 31.9, 29.8, 24.4, 22.6, 14.0; MS 

(70 eV, EI) m/z (%): 216 (M+, 2.07), 145 (100); IR (neat): v = 3356, 2955, 2932, 2861, 

1599, 1489, 1465, 1370, 1129, 1092, 1041 cm-1; HRMS calcd for C15H20O [M+]: 

216.1514, found: 216.1512. 

(14) Preparation of (S)-6-methyldodec-7-yn-6-ol ((S)-1m) (zwl-11-25) 

 
The reaction of [(π-allyl)PdCl]2 (7.6 mg, 0.02 mmol), (R)-DTBM-Segphos (72.4 

mg, 0.06 mmol), (PhO)2POOH (12.6 mg, 0.05 mmol), (±)-1m (196.1 mg, 1 mmol), 

MeOH (256.1 mg, 8 mmol), and toluene (5 mL) left (S)-1m (51.0 mg, 26%) as an oil 

[eluent: petroleum ether/ethyl ether/dichloromethane = 50/1/1 (0.5 L) to petroleum 

ether/ethyl ether/dichloromethane = 20/1/1 (0.5 L)]: 96% ee (HPLC conditions: AD-H 

column, hexane/i-PrOH = 100/1, 1.0 mL/min, λ = 214 nm, tR (major) = 16.4 min, tR 

(minor) = 18.0 min); [α]25
D = -0.3 (c = 1.20, CHCl3); 

1H NMR (400 MHz, CDCl3): δ 

= 2.19 (t, J = 6.8 Hz, 2 H, CH2), 1.93-1.82 (brs, 1 H, OH), 1.72-1.57 (m, 2 H, CH2), 

1.54-1.21 (m, 13 H, CH3 and 5 x CH2), 1.00-0.83 (m, 6 H, 2 x CH3); 
13C NMR (100 

MHz, CDCl3): δ = 84.1, 83.7, 68.3, 43.9, 31.9, 30.8, 30.1, 24.4, 22.6, 21.9, 18.3, 14.0, 

13.6; MS (ESI) m/z (%): 211 (M - OH+MeOH)+; IR (neat): v = 3367, 2957, 2932, 

2862, 2238, 1461, 1371, 1329, 1130, 1055 cm-1; HRMS calcd for C13H24O [M+]: 
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196.1827, found: 196.1830. 

(15) Preparation of (R)-2-phenyloct-3-yn-2-ol ((R)-1a) (zwl-10-24) 

HO

Ph
n-Bu

[( -allyl)PdCl]2 (2 mol%)
(S)-DTBM-Segphos (6 mol%)

(PhO)2POOH (5 mol%)
MeOH (8 equiv.)

Toluene, CO balloon

50 oC, 10 h

n-Bu

COOMe

(Ra)-2a
63% NMR yield

Ph

(±)-1a

+

HO

Ph
n-Bu

(R)-1a
32% NMR yield

30% yield
98% ee  

The reaction of [(π-allyl)PdCl]2 (7.5 mg, 0.02 mmol), (S)-DTBM-Segphos (70.9 

mg, 0.06 mmol), (PhO)2POOH (12.6 mg, 0.05 mmol), (±)-1a (202.2 mg, 1 mmol), 

MeOH (256.1 mg, 8.0 mmol), and toluene (5 mL) left (R)-1a (60.7 mg, 30%) as an oil 

[eluent: petroleum ether/ethyl ether/dichloromethane = 50/1/1 (0.5 L) to petroleum 

ether/ethyl ether/dichloromethane = 20/1/1 (0.5 L)]: 98% ee (HPLC conditions: OD-H 

column, hexane/i-PrOH = 200/1, 1.0 mL/min, λ = 214 nm, tR (major) = 17.4 min, tR 

(minor) = 19.3 min); [α]20
D = +0.4 (c = 2.18, CHCl3); 

1H NMR (400 MHz, CDCl3): δ 

= 7.69-7.61 (m, 2 H, Ar-H), 7.39-7.31 (m, 2 H, Ar-H), 7.31-7.23 (m, 1 H, Ar-H), 2.33 

(s, 1 H, OH), 2.28 (t, J = 7.2 Hz, 2 H, CH2), 1.74 (s, 3 H, CH3), 1.59-1.49 (m, 2 H, 

CH2), 1.49-1.37 (m, 2 H, CH2), 0.93 (t, J = 7.2 Hz, 3 H, CH3 from n-Bu); 13C NMR 

(100 MHz, CDCl3): δ = 146.2, 128.2, 127.5, 124.9, 85.7, 83.7, 70.0, 33.5, 30.7, 22.0, 

18.4, 13.6; MS (70 eV, EI) m/z (%): 202 (M+, 1.33), 187 (100); IR (neat): v = 3386, 

2958, 2931, 2862, 2238, 1447, 1365, 1327, 1231, 1179, 1093, 1062, 1027 cm-1; 

Raman : v = 2240 cm-1; HRMS calcd for C14H18O [M+]: 202.1358, found: 202.1361. 

(16) Preparation of (Sa)-methyl 2-propyl-4-phenyl-2,3-hexadienoate ((Sa)-2n) 

(zwl-8-173-1) and (S)-3-phenyloct-4-yn-3-ol ((S)-1n) (zwl-8-173-2) 

 

The reaction of [(π-allyl)PdCl]2 (7.4 mg, 0.02 mmol), (R)-DTBM-Segphos (70.9 
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mg, 0.06 mmol), (PhO)2POOH (12.6 mg, 0.05 mmol), (±)-1n (202.4 mg, 1 mmol), 

MeOH (256.1 mg, 8.0 mmol), and toluene (5 mL) afforded (Sa)-2n (154.0 mg, 63%) 

as an oil and left (S)-1n (48.6 mg, 24%) as an oil [eluent: petroleum ether/ethyl 

acetate = 100/1 (1.5 L) to petroleum ether/ethyl acetate = 50/1].  

(Sa)-2n: 25% ee (HPLC conditions: IC column, hexane/i-PrOH = 200/1, 1.0 mL/min, 

λ = 214 nm, tR (major) = 6.5 min, tR (minor) = 6.8 min); 1H NMR (400 MHz, CDCl3): 

δ = 7.41-7.28 (m, 4 H, Ar-H), 7.28-7.20 (m, 1 H, Ar-H), 3.72 (s, 3 H, OCH3), 2.54 (q, 

J = 7.2 Hz, 2 H, CH2), 2.34 (t, J = 7.6 Hz, 2 H, CH2), 1.57-1.43 (m, 2 H, CH2), 1.15 (t, 

J = 7.6 Hz, 3 H, CH3), 0.94 (t, J = 7.4 Hz, 3 H, CH3); 
13C NMR (100 MHz, CDCl3): δ 

= 210.9, 168.0, 135.2, 128.5, 127.3, 126.2, 111.5, 103.8, 52.0, 31.1, 23.1, 21.5, 13.9, 

12.3; MS (70 eV, EI) m/z (%): 245 (M++1, 10.43), 244 (M+, 55.55), 229 (100); IR 

(neat): v = 2958, 2919, 2873, 1936, 1703, 1493, 1453, 1435, 1377, 1269, 1230, 1216, 

1135, 1088, 1067, 1032 cm-1; HRMS calcd for C16H20O2 [M+]: 244.1463, found: 

244.1466. 

(S)-1n: 63% ee (HPLC conditions: Regis (R,R) Whelk-O column, hexane/i-PrOH = 

200/1, 1.0 mL/min, λ = 214 nm, tR (minor) =6.2 min, tR (major) = 7.5 min); 1H NMR 

(400 MHz, CDCl3): δ = 7.66-7.57 (m, 2 H, Ar-H), 7.38-7.30 (m, 2 H, Ar-H), 7.30-7.22 

(m, 1 H, Ar-H), 2.41-2.32 (m, 1 H, OH), 2.27 (t, J = 7.0 Hz, 2 H, CH2), 2.02-1.80 (m, 

2 H, CH2), 1.64-1.52 (m, 2 H, CH2), 1.02 (t, J = 7.4 Hz, 3 H, CH3), 0.94 (t, J = 7.2 Hz, 

3 H, CH3); 
13C NMR (100 MHz, CDCl3): δ = 145.1, 127.9, 127.4, 125.5, 86.6, 82.6, 

73.9, 38.5, 22.1, 20.7, 13.5, 9.1; MS (ESI) m/z (%): 185 (M-OH)+; IR (neat): v = 3418, 

2965, 2934, 2874, 2242, 1448, 1378, 1328, 1209, 1166, 1051, 1017 cm-1; HRMS 

calcd for C14H18O [M+]: 202.1358, found: 202.1361. 

(17) Preparation of (Sa)-ethyl 2-butyl-4-phenyl-2,3-pentadienoate ((Sa)-2aa) 

(zwl-11-18-1) and (S)-2-phenyloct-3-yn-2-ol ((S)-1a) (zwl-11-18-2) 
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The reaction of [(π-allyl)PdCl]2 (3.5 mg, 0.01 mmol), (R)-DTBM-Segphos (36.2 

mg, 0.06 mmol), (PhO)2POOH (6.4 mg, 0.05 mmol), (±)-1a (101.1 mg, 0.5 mmol), 

EtOH (184.1 mg, 4 mmol), and toluene (2.5 mL) afforded (Sa)-2aa (75.7 mg, 59%) as 

an oil and left (S)-1a (20.1 mg, 20%) as an oil [eluent: petroleum ether/ethyl 

ether/dichloromethane = 50/1/1 (0.5 L) to petroleum ether/ethyl 

ether/dichloromethane = 20/1/1 (0.5 L)]. 

(Sa)-2aa: 41% ee (HPLC conditions: Regis (R,R) Whelk-O column, hexane/i-PrOH = 

200/1, 1.0 mL/min, λ = 214 nm, tR (minor) = 7.8 min, tR (major) = 9.0 min; [α]26
D = 

+28.2 (c = 1.17, CHCl3); 
1H NMR (400 MHz, CDCl3): δ = 7.44-7.28 (m, 4 H, Ar-H), 

7.28-7.18 (m, 1 H, Ar-H), 4.19 (q, J = 7.2 Hz, 2 H, OCH2), 2.34 (t, J = 7.4 Hz, 2 H, 

CH3), 2.17 (s, 3 H, CH3), 1.51-1.40 (m, 2 H, CH2), 1.40-1.29 (m, 2 H, CH2), 1.25 (t, J 

= 7.2 Hz, 3 H, CH3), 0.88 (t, J = 7.4 Hz, 3 H, CH3); 
13C NMR (100 MHz, CDCl3): δ = 

211.1, 167.4, 135.7, 128.4, 127.2, 126.0, 104.5, 102.3, 60.8, 30.2, 28.7, 22.3, 16.4, 

14.3, 13.9; MS (70 eV, EI) m/z (%): 258 (M+, 2.07), 143 (100); IR (neat): v = 2956, 

2928, 2859, 1943, 1707, 1598, 1494, 1462, 1444, 1368, 1257, 1118, 1086, 1067, 1025 

cm-1; HRMS calcd for C17H22O2 [M
+]: 258.1620, found: 258.1623. 

(S)-1a: 99% ee (HPLC conditions: Regis (S,S) Whelk-O column, hexane/i-PrOH = 

200/1, 1.0 mL/min, λ = 214 nm, tR (major) = 13.7 min, tR (minor) = 17.7 min); 1H 

NMR (400 MHz, CDCl3): δ = 7.69-7.62 (m, 2 H, Ar-H), 7.40-7.32 (m, 2 H, Ar-H), 

7.32-7.24 (m, 1 H, Ar-H), 2.33-2.24 (m, 3 H, OH and CH2), 1.74 (s, 3 H, CH3), 

1.61-1.49 (m, 2 H, CH2), 1.49-1.37 (m, 2 H, CH2), 0.93 (t, J = 7.4 Hz, 3 H, CH3 from 

n-Bu). For full characterization, see experiment No. 1. (1) at Page S9. 

(18) Preparation of (Sa)-isopropyl 2-butyl-4-phenyl-2,3-pentadienoate ((Sa)-2ab) 

(zwl-11-19-1) and (S)-2-phenyloct-3-yn-2-ol ((S)-1a) (zwl-11-19-2) 
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The reaction of [(π-allyl)PdCl]2 (3.6 mg, 0.01 mmol), (R)-DTBM-Segphos (36.2 

mg, 0.06 mmol), (PhO)2POOH (6.4 mg, 0.05 mmol), (±)-1a (101.2 mg, 0.5 mmol), 

iPrOH (240.1 mg, 4 mmol), and toluene (2.5 mL) afforded (Sa)-2ab (46.3 mg, 34%) as 

an oil and left (S)-1a (31.4 mg, 31%) as an oil [eluent: petroleum ether/ethyl 

ether/dichloromethane = 50/1/1 (0.5 L) to petroleum ether/ethyl 

ether/dichloromethane = 20/1/1 (0.5 L)]. 

(Sa)-2ab: 58% ee (HPLC conditions: Regis (R,R) Whelk-O column, hexane/i-PrOH = 

200/1, 1.0 mL/min, λ = 214 nm, tR (minor) = 7.3 min, tR (major) = 8.6 min; [α]26
D = 

+51.2 (c = 1.20, CHCl3); 
1H NMR (400 MHz, CDCl3): δ = 7.43-7.29 (m, 4 H, Ar-H), 

7.28-7.20 (m, 1 H, Ar-H), 5.13-4.99 (m, 1 H, OCH), 2.33 (t, J = 7.4 Hz, 2 H, CH2), 

2.17 (s, 3 H, CH3), 1.50-1.38 (m, 2 H, CH2), 1.38-1.28 (m, 2 H, CH2), 1.28-1.17 (m, 6 

H, 2 x CH3), 0.88 (t, J = 7.4 Hz, 3 H, CH3); 
13C NMR (100 MHz, CDCl3): δ = 211.1, 

166.9, 135.9, 128.4, 127.2, 126.0, 104.4, 102.7, 68.1, 30.2, 28.6, 22.3, 21.9, 21.8, 16.4, 

13.9; MS (70 eV, EI) m/z (%): 272 (M+, 1.62), 143 (100); IR (neat): v = 2957, 2928, 

2860, 1944, 1704, 1494, 1463, 1373, 1260, 1105, 1066 cm-1; HRMS calcd for 

C18H24O2 [M
+]: 272.1776, found: 272.1773. 

(S)-1a: 99% ee (HPLC conditions: Regis (S,S) Whelk-O column, hexane/i-PrOH = 

200/1, 1.0 mL/min, λ = 214 nm, tR (major) = 13.8 min, tR (minor) = 18.4 min); 1H 

NMR (400 MHz, CDCl3): δ = 7.72-7.61 (m, 2 H, Ar-H), 7.42-7.32 (m, 2 H, Ar-H), 

7.32-7.23 (m, 1 H, Ar-H), 2.35-2.20 (m, 3 H, OH and CH2), 1.74 (s, 3 H, CH3), 

1.60-1.49 (m, 2 H, CH2), 1.49-1.38 (m, 2 H, CH2), 0.93 (t, J = 7.4 Hz, 3 H, CH3 from 

n-Bu). For full characterization, see experiment No. 1. (1) at Page S9. 
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Synthesis of optically active 2,3-allenoates 

(1) Preparation of (Ra)-methyl 4-phenyl-2-butyl-2,3-pentadienoate ((Ra)-2a) 

(zwl-11-65)  

 

Following Typical Procedure I, the reaction of [(π-allyl)PdCl]2 (3.6 mg, 0.01 

mmol), (S)-DTBM-Segphos (48.3 mg, 0.04 mmol), (PhO)2POOH (12.4 mg, 0.05 

mmol), (S)-1a (101.2 mg, 0.5 mmol, 98% ee), MeOH (128.4 mg, 4 mmol), and 

toluene (5 mL) afforded (Ra)-2a (105.1 mg, 86%) as an oil [eluent: petroleum 

ether/ethyl ether/dichloromethane = 50/1/1]: 97% ee (HPLC conditions: Regis (S,S) 

Whelk-O column, hexane/i-PrOH = 200/1, 1.0 mL/min, λ = 214 nm, tR (minor) = 7.3 

min, tR (major) = 8.6 min); [α]20
D = -35.8 (c = 1.25, CHCl3); 

1H NMR (400 MHz, 

CDCl3): δ = 7.44-7.29 (m, 4 H, Ar-H), 7.29-7.20 (m, 1 H, Ar-H), 3.72 (s, 3 H, OCH3), 

2.35 (t, J = 7.6 Hz, 2 H, CH2), 2.18 (s, 3 H, CH3), 1.52-1.41 (m, 2 H, CH2), 1.41-1.30 

(m, 2 H, CH2), 0.88 (t, J = 7.4 Hz, 3 H, CH3 from n-Bu); 13C NMR (100 MHz, CDCl3): 

δ = 211.1, 167.8, 135.4, 128.5, 127.3, 125.9, 104.6, 102.0, 52.0, 30.2, 28.7, 22.3, 16.4, 

13.8; MS (70 eV, EI) m/z (%): 244 (M+, 2.19), 143 (100); IR (neat): v = 2954, 2927, 

2861, 1943, 1712, 1436, 1260, 1124, 1067 cm-1; HRMS calcd for C16H20O2 [M+]: 

244.1463, found: 244.1460. 

(2) Preparation of (Ra)-methyl 2-(4-chlorobutyl)-4-phenyl-2,3-pentadienoate 

((Ra)-2c) (zwl-11-71) 

 
Following Typical Procedure I, the reaction of [(π-allyl)PdCl]2 (3.6 mg, 0.01 
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mmol), (S)-DTBM-Segphos (48.2 mg, 0.04 mmol), (PhO)2POOH (12.4 mg, 0.05 

mmol), (S)-1c (118.2 mg, 0.5 mmol, 96% ee), MeOH (128.6 mg, 4 mmol), and 

toluene (5 mL) afforded (Ra)-2c (119.7 mg, 86%) as an oil [eluent: petroleum 

ether/ethyl ether/dichloromethane = 100/1/1]: 96% ee (HPLC conditions: Regis (S,S) 

Whelk-O column, hexane/i-PrOH = 100/1, 1.0 mL/min, λ = 214 nm, tR (minor) = 9.4 

min, tR (major) = 10.6 min); [α]21
D = -4.5 (c = 1.35, CHCl3); 

1H NMR (400 MHz, 

CDCl3): δ = 7.43-7.30 (m, 4 H, Ar-H), 7.30-7.21 (m, 1 H, Ar-H), 3.73 (s, 3 H, OCH3), 

3.50 (t, J = 6.6 Hz, 2 H, CH2), 2.39 (t, J = 7.4 Hz, 2 H, CH2), 2.19 (s, 3 H, CH3), 

1.87-1.75 (m, 2 H, CH2), 1.70-1.56 (m, 2 H, CH2); 
13C NMR (100 MHz, CDCl3): δ = 

213.7, 166.5, 134.5, 132.9, 128.7, 128.30, 128.28, 127.8, 127.7, 126.1, 106.0, 104.3, 

52.3, 16.3; MS (70 eV, EI) m/z (%): 280 (M+(37Cl) , 1.75), 278 (M+(35Cl) , 5.10), 143 

(100); IR (neat): v = 2950, 2864, 1942, 1710, 1493, 1436, 1251, 1099 cm-1; HRMS 

calcd for C16H19O2
35Cl [M+]: 278.1074, found: 278.1078. 

(3) Preparation of (Ra)-methyl 2-(n-hexyl)-4-(4-bromophenyl)-2,3-pentadienoate 

((Ra)-2e) (zwl-11-73) 

 

Following Typical Procedure I, the reaction of [(π-allyl)PdCl]2 (3.6 mg, 0.01 

mmol), (S)-DTBM-Segphos (48.2 mg, 0.04 mmol), (PhO)2POOH (12.6 mg, 0.05 

mmol), (S)-1e (154.4 mg, 0.5 mmol, 97% ee), MeOH (128.1 mg, 4 mmol), and 

toluene (5 mL) afforded (Ra)-2e (138.8 mg, 86%) as an oil [eluent: petroleum 

ether/ethyl ether/dichloromethane = 100/1/1]: 97% ee (HPLC conditions: Regis (S,S) 

Whelk-O column, hexane/i-PrOH = 200/1, 1.0 mL/min, λ = 214 nm, tR (minor) = 7.9 

min, tR (major) = 8.7 min); [α]21
D = -18.0 (c = 1.89, CHCl3); 

1H NMR (400 MHz, 

CDCl3): δ = 7.45 (dt, J1 = 8.9 Hz, J2 = 2.2 Hz, 2 H, Ar-H), 7.23 (dt, J1 = 8.8 Hz, J2 = 

2.3 Hz, 2 H, Ar-H), 3.73 (s, 3 H, OCH3), 2.34 (t, J = 7.4 Hz, 2 H, CH2), 2.15 (s, 3 H, 
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CH3), 1.50-1.38 (m, 2 H, CH2), 1.37-1.18 (m, 6 H, 3 x CH2), 0.85 (t, J = 6.8 Hz, 3 H, 

CH3 from n-C6H13); 
13C NMR (100 MHz, CDCl3): δ = 211.0, 167.5, 134.5, 131.5, 

127.5, 121.3, 103.9, 102.4, 52.1, 31.6, 28.9, 28.8, 27.9, 22.6, 16.3, 14.0; MS (70 eV, 

EI) m/z (%): 352 (M+(81Br), 1.27), 350 (M+(79Br), 1.19), 142 (100); IR (neat): v = 

1935, 1703, 1461, 1435, 1249, 1219, 1079, 1006 cm-1; HRMS calcd for C18H23O2
79Br 

[M+]: 350.0881, found: 350.0880. 

(4) Preparation of (Ra)-methyl 2,4-diphenyl-2,3-pentadienoate ((Ra)-2j) 

(zwl-11-69) 

 

Following Typical Procedure I, the reaction of [(π-allyl)PdCl]2 (3.6 mg, 0.01 

mmol), (S)-DTBM-Segphos (48.2 mg, 0.04 mmol), (PhO)2POOH (12.6 mg, 0.05 

mmol), (S)-1j (111.0 mg, 0.5 mmol, 94% ee), MeOH (128.3 mg, 4 mmol), and 

toluene (5 mL) afforded (Ra)-2j (109.6 mg, 83%) as an oil [eluent: petroleum 

ether/ethyl ether/dichloromethane = 100/1/1]: 94% ee (HPLC conditions: PC-2 

column, hexane/i-PrOH = 100/1, 1.0 mL/min, λ = 214 nm, tR (minor) = 7.6 min, tR 

(major) = 8.8 min); [α]20
D = +219.1 (c = 1.47, CHCl3); 

1H NMR (400 MHz, CDCl3): δ 

= 7.61-7.50 (m, 2 H, Ar-H), 7.50-7.40 (m, 2 H, Ar-H), 7.40-7.21 (m, 6 H, Ar-H), 3.80 

(s, 3 H, OCH3), 2.28 (s, 3 H, CH3); 
13C NMR (100 MHz, CDCl3): δ = 213.6, 166.5, 

134.5, 132.9, 128.7, 128.29, 128.27, 127.8, 127.6, 126.1, 106.0, 104.3, 52.3, 16.2; MS 

(70 eV, EI) m/z (%): 265 (M++1, 16.85), 264 (M+, 75.94), 205 (100); IR (neat): v = 

3026, 2950, 1931, 1715, 1491, 1436, 1270, 1241, 1194, 1169, 1019 cm-1; HRMS 

calcd for C18H16O2 [M
+]: 264.1150, found: 264.1152. 

(5) Preparation of (Ra)-methyl 2-phenyl-4-methyl-2,3-nonadienoate ((Ra)-2l) 

(zwl-11-70) 
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Following Typical Procedure I, the reaction of [(π-allyl)PdCl]2 (3.6 mg, 0.01 

mmol), (S)-DTBM-Segphos (48.3 mg, 0.04 mmol), (PhO)2POOH (12.4 mg, 0.05 

mmol), (S)-1l (108.0 mg, 0.5 mmol, 93% ee), MeOH (128.1 mg, 4 mmol), and 

toluene (5 mL) afforded (Ra)-2l (105.7 mg, 82%) as an oil [eluent: petroleum 

ether/ethyl ether/dichloromethane = 100/1/1]: 92% ee (HPLC conditions: Regis (S,S) 

Whelk-O column, hexane/i-PrOH = 200/1, 1.0 mL/min, λ = 214 nm, tR (minor) = 11.3 

min, tR (major) = 12.3 min); [α]20
D = +64.7 (c = 1.80, CHCl3); 

1H NMR (400 MHz, 

CDCl3): δ = 7.52-7.41 (m, 2 H, Ar-H), 7.37-7.27 (m, 2 H, Ar-H), 7.27-7.19 (m, 1 H, 

Ar-H), 3.78 (s, 3 H, OCH3), 2.23-2.07 (m, 2 H, CH2), 1.87 (s, 3 H, CH3), 1.58-1.44 (m, 

2 H, CH2), 1.38-1.20 (m, 4 H, 2 x CH2), 0.85 (t, J = 6.8 Hz, 3 H, CH3 from n-Bu); 13C 

NMR (100 MHz, CDCl3): δ = 209.4, 167.4, 134.0, 128.3, 128.1, 127.1, 105.1, 101.8, 

52.0, 33.6, 31.3, 26.8, 22.4, 18.0, 14.0; MS (70 eV, EI) m/z (%): 259 (M++1, 2.68), 

258 (M+, 14.64), 143 (100); IR (neat): v = 2926, 2858, 1948, 1715, 1435, 1272, 1196, 

1175, 1021 cm-1; HRMS calcd for C17H22O2 [M
+]: 258.1620, found: 258.1624. 
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2. Mechanistic studies  

(1) Subjecting optically active allenoate to the standard reaction conditions 

(zwl-11-22) 

 

To a flame-dried Schlenk tube were added [(π-allyl)PdCl]2 (3.6 mg, 0.01 mmol), 

(R)-DTBM-Segphos (36.0 mg, 0.03 mmol), (PhO)2POOH (6.4 mg, 0.025 mmol), 

(Sa)-2a (122.0 mg, 0.5 mmol, 91% ee), MeOH (128.0 mg, 4 mmol), and toluene (2.5 

mL) sequentially under argon. 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 for three times. Then the liquid nitrogen bath was removed and 

the resulting mixture was warmed up to room temperature and vigorously stirred at 50 

oC with a balloon of CO for 10 h. The reaction mixture was then diluted with ethyl 

acetate (5 mL), filtered through a short column silica gel (3.5 cm), eluted with ethyl 

acetate (20 mL), and concentrated. The residue was purified by column 

chromatography on silica gel to afford (Sa)-2a (117.0 mg, 96%) as an oil [eluent: 

petroleum ether/ethyl ether/dichloromethane = 100/1/1 (0.5 L)]: 91% ee (HPLC 

conditions: Regis (S,S) Whelk-O column, hexane/i-PrOH = 200/1, 1.0 mL/min, λ = 

214 nm, tR (major) = 12.1 min, tR (minor) = 14.4 min); 1H NMR (400 MHz, CDCl3): δ 

= 7.44-7.31 (m, 4 H, Ar-H), 7.30-7.22 (m, 1 H, Ar-H), 3.73 (s, 3 H, OCH3), 2.35 (t, J 

= 7.4 Hz, 2 H, CH2), 2.18 (s, 3 H, CH3), 1.51-1.41 (m, 2 H, CH2), 1.41-1.29 (m, 2 H, 

CH2), 0.88 (t, J = 7.4 Hz, 3 H, CH3 from n-Bu). For full characterization, see 

experiment No. 1. (1) at Page S8. 
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(2) Subjecting optically active allenoate to the reaction conditions applying 

(S)-DTBM-Segphos (zwl-11-67) 

 

To a flame-dried Schlenk tube were added [(π-allyl)PdCl]2 (3.6 mg, 0.01 mmol), 

(S)-DTBM-Segphos (36.0 mg, 0.03 mmol), (PhO)2POOH (6.3 mg, 0.025 mmol), 

(Sa)-2a (122.0 mg, 0.5 mmol, 91% ee), MeOH (128.4 mg, 4 mmol), and toluene (2.5 

mL) sequentially under argon. 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 for three times. Then the liquid nitrogen bath was removed and 

the mixture was warmed up to room temperature and vigorously stirred at 50 oC with 

a balloon of CO for 10 h. The reaction mixture was then diluted with ethyl acetate (5 

mL), filtered through a short column silica gel (3.5 cm), eluted with ethyl acetate (20 

mL), and concentrated. The residue was purified by column chromatography on silica 

gel to afford (Sa)-2a (115.9 mg, 95%) as an oil [eluent: petroleum ether/ethyl 

ether/dichloromethane = 50/1/1 (0.5 L)]: 91% ee (HPLC conditions: Regis (S,S) 

Whelk-O column, hexane/i-PrOH = 200/1, 1.0 mL/min, λ = 214 nm, tR (major) = 7.6 

min, tR (minor) = 8.8 min); [α]24
D = +31.6 (c = 1.10, CHCl3); 

1H NMR (400 MHz, 

CDCl3): δ = 7.43-7.29 (m, 4 H, Ar-H), 7.28-7.20 (m, 1 H, Ar-H), 3.72 (s, 3 H, OCH3), 

2.35 (t, J = 7.6 Hz, 2 H, CH2), 2.18 (s, 3 H, CH3), 1.52-1.41 (m, 2 H, CH2), 1.41-1.29 

(m, 2 H, CH2), 0.88 (t, J = 7.4 Hz, 3 H, CH3 from n-Bu). For full characterization, see 

experiment No. 1. (1) at Page S8. 
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(3) Subjecting optically active propargylic alcohol to the standard conditions 

(zwl-11-42) 

 

To a flame-dried Schlenk tube were added [(π-allyl)PdCl]2 (0.7 mg, 0.002 mmol), 

(R)-DTBM-Segphos (7.3 mg, 0.006 mmol), (PhO)2POOH (1.2 mg, 0.005 mmol), 

(S)-1a (20.2 mg, 0.1 mmol, 98% ee), MeOH (25.7 mg, 0.8 mmol), and toluene (1 mL) 

sequentially under argon. 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 for three times. Then the liquid nitrogen bath was removed and the 

resulting mixture was warmed up to room temperature and vigorously stirred at 50 oC 

with a balloon of CO for 2 h. The resulting mixture was then filtered through a short 

column of silica gel (3.5 cm), eluted with ethyl acetate (20 mL), and concentrated. 

The residue was purified by column chromatography on silica gel to afford (S)-1a 

(19.5 mg, 97%) as an oil [eluent: petroleum ether/ethyl ether/dichloromethane = 

20/1/1 (0.5 L)]: 99% ee (HPLC conditions: OD-H column, hexane/i-PrOH = 200/1, 

1.0 mL/min, λ = 214 nm, tR (minor) = 22.6 min, tR (major) = 25.3 min); 1H NMR (400 

MHz, CDCl3): δ = 7.72-7.62 (m, 2 H, Ar-H), 7.42-7.32 (m, 2 H, Ar-H), 7.32-7.23 (m, 

1 H, Ar-H), 2.35-2.23 (m, 3 H, OH and CH2), 1.74 (s, 3 H, CH3), 1.60-1.49 (m, 2 H, 

CH2), 1.49-1.38 (m, 2 H, CH2), 0.93 (t, J = 7.4 Hz, 3 H, CH3 from n-Bu). For full 

characterization, see experiment No. 1. (1) on page S9. 
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(4) Kinetic experiments (zwl-11-33) 

 

To a flame-dried Schlenk tube were added [(π-allyl)PdCl]2 (7.4 mg, 0.02 mmol), 

(R)-DTBM-Segphos (72.3 mg, 0.06 mmol), (PhO)2POOH (12.6 mg, 0.05 mmol), 

(±)-1a (202.1 mg, 1 mmol), MeOH (256.1 mg, 8 mmol), and toluene (5 mL) 

sequentially under argon. 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 for three times. Then the liquid nitrogen bath was removed and the 

mixture was warmed up to room temperature. Then the resulting mixture was stirred 

at 50 oC with a balloon of CO. 0.5 mL each of the aliquot was taken with an 

Ar-purged syringes after 1 h, 2 h, 3 h, 4 h, 5 h, 6 h. Each aliquot was immediately 

filtered through a short column silica gel (3.5 cm), eluted with ethyl acetate (20 mL), 

and concentrated. To the crude product was added 3.5 uL CH2Br2 as the internal 

standard. Then the mixture was analyzed by 1H-NMR spectra to determine the 

recovery data of 1a. All the data acquired were analyzed by Origin 8.0. 
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Table S4 Kinetic studies with the standard catalytic formula 

 

Entry Time / h NMR yield of 2a / % Recovery of 1a / % 

1 1 8 91 

2 2 20 77 

3 3 30 66 

4 4 40 56 

5 5 45 48 

6 6 48 43 

 

Figure S1 Recovery of 1a vs. time 
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3. Synthetic applications 

(1) Preparation of (2R)-2-phenyl-3-(E)-octen-2-ol ((2R)-E-3)4 (zwl-10-37)  

 
To a flame-dried Schlenk tube were added (S)-1a (40.3 mg, 0.2 mmol, 98% ee) and 

ethyl ether (1 mL) under argon. The resulting mixture was then cooled down to -78 oC. 

To the reaction mixture was added a solution of Red-Al (3.5 M in toluene, 0.2 mL, 0.7 

mmol) dropwise in 1 minute at -78 oC. Then the reaction mixture was stirred for 6 h at 

room temperature and subsequently quenched by dropwise addition of MeOH (2 mL) 

at -78 oC. 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 Na2SO4. After 

filtration and concentration under reduced pressure, the crude product was purified by 

column chromatography on silica gel to afford (2R)-E-35 (36.2 mg, 89%) as an oil 

[eluent: petroleum ether /ethyl ether/dichloromethane = 10/1/1]: 95% ee (HPLC 

conditions: AS-H column, hexane/i-PrOH = 98/2, 1.0 mL/min, λ = 214 nm, tR (minor) 

= 10.7 min, tR (major) = 11.3 min); [α]20
D = +0.5 (c = 1.25 , CHCl3); 

1H NMR (400 

MHz, CDCl3): δ = 7.49-7.42 (m, 2 H, Ar-H), 7.38-7.29 (m, 2 H, Ar-H), 7.29-7.20 (m, 

1 H, Ar-H), 5.78 (dt, J1 = 15.6 Hz, J2 = 1.2 Hz, 1 H, =CH), 5.67 (dt, J1 = 15.6 Hz, J2 = 

6.5 Hz, 1 H, =CH), 2.11-2.01 (m, 2 H, CH2), 1.91-1.84 (m, 1 H, OH), 1.63 (s, 3 H, 

CH3), 1.42-1.25 (m, 4 H, 2 x CH2), 0.89 (t, J = 7.0 Hz, 3 H, CH3 from n-Bu); 13C 

NMR (100 MHz, CDCl3): δ = 147.3, 136.8, 129.2, 128.1, 126.7, 125.2, 74.4, 31.9, 

31.4, 29.9, 22.2, 13.9; MS (70 eV, EI) m/z (%): 204 (M+, 0.98), 147 (100); IR (neat): v 

= 3383, 2957, 2926, 2857, 1493, 1446, 1369, 1136, 1091, 1061, 1028 cm-1. This 

reaction could not be monitored by TLC since the Rf values of starting material and 

product are the same. Prolonging reaction time would be necessary if the propargylic 

alcohol remains. 
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(2) Preparation of (2R)-4-iodo-2-phenyl-3-(E)-octen-2-ol ((2R)-Z-4) (zwl-11-38) 

 

To a flame-dried Schlenk tube were added (S)-1a (40.4 mg, 0.2 mmol, 98% ee) and 

ethyl ether (1 mL) under argon. The resulting mixture was then cooled down to -78 oC. 

To the reaction mixture was added a solution of Red-Al (3.5 M in toluene, 0.2 mL, 0.7 

mmol) dropwise in 1 minute at -78 oC. Then the cooling bath was removed and the 

mixture was stirred for 6 h at room temperature. After being cooled down to 0 oC, 

ethyl acetate (0.04 mL) was added and the resulting mixture was stirred at 0 oC for 0.5 

h and then cooled down to -78 oC. A solution of I2 (177.4 mg, 0.7 mmol) in THF (0.4 

mL) was added dropwise in 1 minute. Then the reaction mixture was stirred for 12 h 

at 15 oC and quenched with dropwise addition of a saturated aqueous solution of 

NaS2O3 (5 mL) at 0 oC. After extraction with ethyl acetate (5 mL x 3), the organic 

layer was washed with brine (10 mL) and dried over anhydrous Na2SO4. After 

filtration and concentration under reduced pressure, the crude product was purified by 

column chromatography on silica gel to afford (2R)-Z-4 (52.6 mg, 80%) as an oil 

[eluent: petroleum ether /ethyl acetate/dichloromethane = 40/1/1]: 96% ee (HPLC 

conditions: IC column, hexane/i-PrOH = 400/1, 1.0 mL/min, λ = 214 nm, tR (major) = 

21.8 min, tR (minor) = 25.4 min); [α]24
D = +0.3 (c = 1.00 , CHCl3); 

1H NMR (400 

MHz, CDCl3): δ = 7.52-7.40 (m, 2 H, Ar-H), 7.38-7.29 (m, 2 H, Ar-H), 7.29-7.21 (m, 

1 H, Ar-H), 6.53 (s, 1 H, =CH), 3.19 (s, 1 H, OH), 2.55 (t, J = 7.2 Hz, 2 H, CH2), 1.64 

(s, 3 H, CH3), 1.58-1.46 (m, 2 H, CH2), 1.41-1.27 (m, 2 H, CH2), 0.93 (t, J = 7.4 Hz, 3 

H, CH3 from n-Bu); 13C NMR (100 MHz, CDCl3): δ = 147.1, 140.3, 128.1, 126.8, 

125.8, 108.6, 74.8, 46.4, 32.9, 31.5, 21.3, 13.8; MS (ESI) m/z (%): 185 (M - I - H2O)+; 

IR (neat): v = 3444, 2956, 2928, 2858, 1627, 1492, 1446, 1370, 1336, 1113, 1090, 

1065, 1028 cm-1; HRMS calcd for C14H19OI [M+]: 330.0481, found: 330.0484. 

Prolonging reaction time at room temperature would be necessary before the addition 

of ethyl acetate if the propargylic alcohol remains. 
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(3) Preparation of (Sa)-N-methoxy-2-(2-phenyl-2,3-octadien-4-yl)benzamide 

((Sa)-6a)6 (zwl-10-18)  

N
H

O

OMe
+n-Bu

HO

Ph

[Cp*RhCl2]2 (2 mol%)
NaOAC (30 mol%)

MeOH, rt, 72 h

N
H

O

OMe

n-Bu

Ph

(Sa)-6a
54% yield
94% ee

5a
1.5 equiv.

(S)-1a
98% ee

 

  To a Schlenk tube were added [Cp*RhCl2]2 (2.5 mg, 0.004 mmol), 

N-methoxybenzamide 5a6 (45.1 mg, 0.3 mmol), NaOAc (4.9 mg, 0.06 mmol), (S)-1a 

(40.6 mg, 0.2 mmol, 98% ee), and MeOH (1.2 mL) sequentially at room temperature. 

After being stirred for 72 h at room temperature, the reaction was complete as 

monitored by TLC. After filtration through a short column of silica gel (eluent: ethyl 

acetate 20 mL) and evaporation under reduced pressure, the crude product was 

purified by flash column chromatography on silica gel to afford (Sa)-6a (39.0 mg, 

54%, 93% purity) as an oil [eluent: petroleum ether/ethyl acetate/dichloromethane = 

10/1/0.5]: 94% ee (HPLC conditions: IC column, hexane/i-PrOH = 90/10, 1.0 mL/min, 

λ = 214 nm, tR (major) = 10.4 min, tR (minor) = 11.4 min); [α]26
D = +309.4 (c = 1.67, 

CHCl3); 
1H NMR (400 MHz, CDCl3): δ = 8.83 (brs, 1 H, NH), 7.55-7.11 (m, 9 H, 

Ar-H), 3.79 (s, 3 H, OCH3), 2.59-2.28 (m, 2 H, CH2), 2.18 (s, 3 H, CH3), 1.57-1.43 (m, 

2 H, CH2), 1.43-1.31 (m, 2 H, CH2), 0.87 (t, J = 7.4 Hz, 3 H, CH3 from n-Bu); 13C 

NMR (100 MHz, CDCl3): δ = 203.7, 167.5, 137.5, 137.2, 131.6, 130.6, 129.4, 128.8, 

128.7, 128.33, 128.25, 127.1, 126.7, 125.6, 107.4, 102.6, 64.2, 33.8, 30.0, 22.3, 16.7, 

13.8; MS (70 eV, EI) m/z (%): 336 (M++1, 3.67), 335 (M+, 14.94), 260 (100); IR 

(neat): v = 3195, 2955, 2930, 2870, 2242, 1944, 1651, 1597, 1493, 1462, 1440, 1371, 

1299, 1027 cm-1; HRMS calcd for C22H25NO2 [M
+]: 335.1885, found: 335.1886. 
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(4) Preparation of (Sa)-N-methoxy-4-bromo-2-(2-phenyl-2,3-octadien-4-yl)- 

benzamide ((Sa)-6b)6 (zwl-10-50)  

N
H

O

OMe
+n-Bu

HO

Ph

[Cp*RhCl2]2 (4 mol%)
NaOAC (30 mol%)

MeOH, rt, 72 h

N
H

O

OMe

n-Bu

Ph

(Sa)-6b
52% yield
95% ee

5b
1.5 equiv.

Br

Br

(S)-1a
98% ee

 

  To a Schlenk tube were added [Cp*RhCl2]2 (4.9 mg, 0.008 mmol), 

N-methoxy-4-bromobenzamide 5b6 (69.2 mg, 0.3 mmol), NaOAc (5.0 mg, 0.06 

mmol), (S)-1a (40.6 mg, 0.2 mmol, 98% ee), and MeOH (1.2 mL) sequentially at 

room temperature. After being stirred for 72 h at room temperature, the reaction was 

complete as monitored by TLC. After filtration through a short column of silica gel 

(eluent: ethyl acetate 20 mL) and evaporation under reduced pressure, the crude 

product was purified by flash column chromatography on silica gel to afford (Sa)-6b 

(47.3 mg, 52%, 91% purity) as an oil [eluent: petroleum ether/ethyl 

acetate/dichloromethane = 10/1/0.5]: 95% ee (HPLC conditions: IC column, 

hexane/i-PrOH = 95/5, 1.0 mL/min, λ = 214 nm, tR (major) = 11.6 min, tR (minor) = 

12.5 min); [α]26
D = +198.4 (c = 0.62, CHCl3); 

1H NMR (400 MHz, CDCl3): δ = 8.93 

(brs, 1 H, NH), 7.48 (s, 1 H, Ar-H), 7.43-7.23 (m, 6 H, Ar-H), 7.23-7.14 (m, 1 H, 

Ar-H), 3.77 (s, 3 H, OCH3), 2.65-2.30 (m, 2 H, CH2), 2.17 (s, 3 H, CH3), 1.59-1.43 (m, 

2 H, CH2), 1.43-1.31 (m, 2 H, CH2), 0.88 (t, J = 7.6 Hz, 3 H, CH3 from n-Bu); 13C 

NMR (100 MHz, CDCl3): δ = 203.9, 166.6, 139.6, 136.8, 132.0 130.6, 130.2, 130.0, 

128.4, 127.7, 127.0, 126.3, 125.7, 124.8, 106.4, 103.5, 64.3, 33.5, 29.9, 22.3, 16.6, 

13.8; MS (70 eV, EI) m/z (%): 415 (M+(81Br), 9.12), 413 (M+(79Br), 9.39), 43 (100); 

IR (neat): v = 3179, 2955, 2929, 2859, 1737, 1655, 1579, 1556, 1493, 1462, 1441, 

1372, 1240, 1079, 1028 cm-1; HRMS calcd for C22H24NO2
79Br [M+]: 413.0990, found: 

413.0995. 
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