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1. General Methods.

All reactions were carried out under an argon atmosphere and solvents were dried according to
established procedures. Reactions were monitored by thin layer chromatography (TLC). Column
chromatography purifications were carried out using silica gel. All solvents and reagents were
freshly distilled before used. Diethylzinc was prepared from Etl with Zn, and then was diluted
with toluene to 1.0 M. 'H and *C NMR spectral measurements were measured on a 300-Bruker
spectrometer with TMS as an internal standard. Optical rotations were recorded on a
Perkin—Elmer 341 polarimeter. The ESI-MS was recorded on a Mariner biomassspectrometer. The
ee value determination was carried out using chiral HPLC with a Daicel Chiracel OD-H column
on Waters with a 996 UV-detector.

2. General preparation of propargylic alcohol 4:

To a solution of propargyl alcohol (3, 1.12 g, 20 mmol) in tetrahydrofuran (THF, 30 ml) and
hexamethylphosphoric triamide (HMPA, 8 ml) was added n-BuLi (1.5 M in hexane, 26.7 ml, 40
mmol) at -78 °C. After the reaction temperature was warmed to -30 °C, 1-bromooctane or
1-bromobutane (15 mmol) was added to the mixture and stirred at room temperature overnight.
The reaction mixture was treated with aqueous saturated NH4CI and extracted with EtOAc. The
organic extract was washed with brine and dried over anhy. Na,SO,4. The solvent was evaporated
under vacuum. The residue was purified by silica gel column chromatography (PE : EA = 9:1) to

\/\/\/\/OH

4a

afford 4 as colorless oil.

Undec-2-yn-1-ol (4a): 1.76g, 70% yield. '"H NMR (300 MHz, CDCl3) &: 4.25 (2H, t, J = 2.1 Hz),
221 (2H, tt, J=2.1, 7.2 Hz), 1.67 (1H, bs), 1.51 (2H, m), 1.39-1.27 (10H, m), 0.88 (3H, t, J = 6.9
Hz). "C NMR (75 MHz, CDCl;) 8: 86.6, 78.2, 51.4, 31.8,29.2, 29.1, 28.9, 28.6, 22.6, 18.7, 14.1.
EI-MS (m/z): 168 (M"), 111 (M'=57), 99 (M'—69), 97 (M'=71), 85 (M'—83), 83 (M'—85), 71

(M'=97), 69 (M"—99).
\/\/ OoH

4b

Hept-2-yn-1-ol, 4b: 1.19g, 71% yield. '"H NMR (300 MHz, CDCl;) 8: 4.25 (2H, s), 2.22 (2H, tt,
J=2,7 Hz), 1.69 (1H, br), 1.55-1.35 (4H, m), 0.91 (3H, t, J= 7.2 Hz). >C NMR (75 MHz, CDCl;)
3: 86.6, 78.2, 51.4, 30.6, 21.9, 18.4, 13.5. EI-MS (m/z): 112 (M"), 111 (M™=1), 95 (M'=17), 81
(M'=31), 67 (M'—45).

3. Zipper isomerization for the preparation of 6:

gz OH /W
\/\/ = OH

4b hept-6-yn-1-ol, 6

The mixture of Li (0.56 g, 80 mmol) in 1,3-diaminopropane (30 ml) was stirred and heated in an
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oil bath at 70°C until the blue color discharges (1 h), affording a white suspension of the lithium
amide. After cooling to room temperature, potassium tert-butoxide (5.3 g, 48 mmol,) was added to
the mixture. The resultant pale yellow solution is stirred for 20 min at room temperature, and then
4b (0.9 g, 8 mmol) was added. Residual 4b was washed into the mixture with small portion of
1,3-diaminopropane. After stirring at room temperature for 3h, the reaction mixture was poured
into plenty of ice-water and extracted with Et,O for three times. The organic phase was combined
and washed with 5% aqueous HCI and brine, then dried over anhy. Na,SO,4. The solvent was
evaporated under vacuum. The residue was purified by silica gel column chromatography (PE :
EA=7:1) to afford 6 (0.82 g, 90%) as colorless oil. "H NMR (300 MHz, CDCls) &: 3.65 (2H, t, J=
6 Hz), 2.21 (2H, td, J= 3, 6.9 Hz), 1.96 (1H, t, J= 3 Hz), 1.64-1.55 (5H, m), 1.53-1.45 (2H, m).
C NMR (75 MHz, CDCl3) 8: 84.4, 68.3, 62.7, 32.1, 28.1, 24.8, 18.3. EI-MS (m/z): 112 (M"), 111
M™—1), 97 (M'—=15), 95 (M'—17), 83 (M'=29), 81 (M'=31), 69 (M'—43), 57 (M'=55), 55
(M™—=57).

4. Coupling reaction of 6 with 1-bromooctane for the preparation of 7:

oH ————— W OH

Cehh7 pentadec-6-yn-1-ol, 7

\E

The ratio of 6, 1-bromooctane and n-BuLi was 1:1:1. Using a similar producture as the preparation
of 4 afforded 7 in 90% yield base on 40% of the recovered 6. '"H NMR (300 MHz, CDCl;) &: 3.65
(2H, t, J= 6 Hz), 2.19-2.10 (4H, m), 1.63-1.54 (2H, m), 1.52-1.42 (6H, m), 1.40-1.33 (3H, m),
1.27 (8H, m), 0.88 (3H, m). *C NMR (75 MHz, CDCl;) &: 80.5, 79.8, 62.9, 32.3, 31.8, 29.2, 29.1,
28.7,24.9,24.1,22.6,18.71, 18.70, 14.1. ESI-MS: [M+Na]" 247.2.

5. Swern oxidation for the preparation of 5:

Oxalyl chloride (0.52 ml, 6 mmol, 1.2 equiv) was added to dry DCM (20 mL) and cooled to
—60°C under Ar. Dry DMSO (085 ml, 12 mmol, 2.4 equiv) was then added to the oxalyl chloride
solution in drop wise. After stirring for S5mins, the solution of 4a or 7 in 10 ml DCM was added to
the mixture in 1min. The resulting cloudy white mixture was stirred for 15 min at —60°C. TEA 3.5
mL, 25 mol, 5.0 equiv) was added and the solution was stirred for 15 min at —60°C and 10 min at
0°C. Ice-water was added to quench the reaction and extracted with DCM for three times. The
organic phase was combined and washed with 5% aqueous HCI and brine, then dried over anhy.
Na,SO,. The solvent was evaporated under vacuum. The residue was purified by silica gel column
chromatography (PE : EA =15:1) to afford 5.

o)
W\/\/U\H
5a

Undec-2-ynal (5a): yellow oil, 0.63g, 75% yield. "H NMR (300 MHz, CDCl;) &: 9.18 (1H, s),
2.41 (2H, t, J = 7.2 Hz), 1.65-1.55 (2H, m), 1.43-1.36 (2H, m), 1.28 (8H, m), 0.89 (3H, t, J = 6.9
Hz). ®C NMR (75 MHz, CDCl;) : 177.3,99.4, 81.7, 31.8,29.1, 29.0, 28.8, 27.5, 22.6, 19.1, 14.1.
EI-MS (m/z): 166 (M"), 165 (M'=1), 137 (M'=29), 123 (M'—43), 109 (M'—67), 95 (M'=71), 81
(M™=85), 71 (M'=95), 67 (M'—99).
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O
/\/\)J\H

CgHa7 5b

Pentadec-6-ynal (5b): colorless oil, 0.81 g, 73% yield. '"H NMR (300 MHz, CDCls) &: 9.78 (1H, t,
J=2 Hz), 2.46 (2H, td, J= 2, 7.2 Hz), 2.22-2.10 (4H, m) 1.75 (2H, q, J= 7.5 Hz), 1.57-1.42 (4H,
m), 1.38-1.33 (2H, m), 1.27 (8H, m), 0.88 (3H, t, J= 6.9 Hz). °C NMR (75 MHz, CDCl5) 8: 202.5,
80.9,79.2,43.4,31.8,29.2,29.1,28.9, 28.4,22.6,21.2, 18.7, 18.5, 14.1. ESI-MS: [M+Na]" 245.2.

6. General procedure for the asymmetric addition of methyl propiolate to 5:

To a stirred solution of L* (21.6m g, 0.06 mmol, 30 mol %), DME (20.7 uL, 0.2 mmol) and Et,Zn
(0.4 mL, 0.4 mmol) in toluene (2 mL) under Ar, methyl propiolate (35.7 pL, 0.2 mmol) was added
in one potion. After the solution has been stirred at 25°C overnight, Ti(OiPr)4 (17.5 uL, 0.06
mmol, 30mol%) was added and stirred for 1h. Then, the aldehyde 5 (0.2 mmol) was added in one
portion at 0°C. Ammonium chloride (saturated aq.) was added to quench the reaction until the
reaction was complete (monitoring with TLC), and the mixture was extracted with methylene
chloride and dried with sodium sulfate. After column chromatography on silica gel eluted with
10% ethyl acetate in hexanes, the optically active y-hydroxy-a,B-acetylenic ester 8 was isolated.

The enantiomeric purity of the product was determined by using HPLC.

OH

ZE

CO,Me
8a

(R)-Methyl 4-hydroxytetradeca-2, 5-diynoate (8a): colorless oil, 80% yield. 84% ee was
determined by HPLC analysis (OD column, 1.0mL/min, 3% i-PrOH in hexane); retention times:
17.5 min (major) and 19.4 min (minor). [0]*’p = -4 (¢ = 1.31, CHCl;). 'H NMR (300 MHz, CDCl;)
8: 5.21 (1H, bs), 3.80 (3H, s), 2.64 (1H, bs), 2.23 (2H, td, J = 2.1, 7.2 Hz), 1.57-1.47 (2H, m),
1.41-1.32 (2H, m), 1.27 (8H, m), 0.88 (3H, t, J = 6.9 Hz). °C NMR (75 MHz, CDCls) &: 153.6,
87.5, 84.1,75.2, 74.6, 52.9, 52.1, 31.8, 29.1, 29.0, 28.8, 28.1, 22.6, 18.6, 14.0. ESI-MS: [M+Na]"
273.1.

OH

Z X
C8H 17 8b CoO 2Me

(R)-Methyl 4-hydroxyoctadeca-2, 9-diynoate (8b) colorless oil, 78% yield, 84% ee was
determined by HPLC analysis (OD column, 1.0mL/min, 3% i-PrOH in hexane); retention times:
14.8 min (major) and 19.1 min (minor). [a]*’p = -9 (¢ = 1.27, CHCl3)."H NMR (300 MHz, CDCl;)
8: 4.50 (1H, t, J= 6 Hz), 3.79 (3H, s), 2.20-2.10 (4H, m), 2.01 (1H, bs), 1.83-1.75 (2H, m),
1.63-1.53 (4H, m), 1.51-1.43 (2H, m), 1.38-1.33 (2H, m), 1.27 (8H, m), 0.88 (3H, t, J= 6.9 Hz).
C NMR (75 MHz, CDCl3) 8: 153.7, 88.0, 79.5, 76.3, 62.0, 52.8, 36.4, 31.8,29.2, 29.1, 28.9, 28.6,
24.1,22.6, 18.7, 18.6, 14.1. ESI-MS: [M+Na]" 329.2.
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7. General procedure for the conversion of 8 to (45, 5Z)-1 or (4R, 92)-2:

Lindlar’s Pd catalyst (5 wt.-% on BaSO,, 20 mg) was added to a solution of 8 (0.2 mmol) in
hexane (10 mL). The suspension was vigorously stirred under H, (1 atm) for 2h until the reaction
completed (monitored by "H NMR). The catalyst was then removed by filtration through a small
portion of Celite”, and washed with hexane. The hexane solution was concentrated in vacuo and

used for the next step without purification.

CuCl (21.9 mg, 1.1 equiv relative to the amount of 8 in the first) was added to the stirred solution
of the above residue in 5 ml of MeOH. After cooling to 0°C. NaBH,4 (38 mg, 5 equiv) was added
to the mixture in small portions until the reduction completed (monitored by TLC, 0.5 h). 1 ml 2M
HCI was then added to quench the reaction. The mixture was extracted with EtOAc (5 ml x 3) and
washed with brine, then dried over anhy. Na,SO,4. The solvent was evaporated under vacuum to
afford 10.

The residue obtained from the above step was added 10 ml benzene and 3mg TsOH ¢ H,O. The
mixture was heated at reflux for 2h. After the lactonization completed, benzene was evaporated
under vacuum and diluted with Et,O. The organic phase was washed with 5% aqueous NaHCOs3,
5% aqueous HCI and brine, then dried over anhy. Na,SO,4. The solvent was evaporated under
vacuum. The residue was purified by silica gel column chromatography (PE : EA = 9:1), and
afforded (4S, 5Z)-1 or (4R, 9Z)-2 as both colorless oil.

o]
K\LFO
CgH17
(4S, 52)-1, Anomala Osakana Pheromone

(4S, 52)-1: 87 % overall yield. [0]*’p = +49 (¢ = 1.14, CHCl5). '"H NMR (300 MHz, CDCl;) §:
5.67 (1H, dtd, J = 0.9, 7.5, 10.8 Hz), 5.46 (1H, tt, J = 1.5, 10.8 Hz), 5.25 (1H, dtd, J = 0.9, 8.4, 6.6
Hz), 2.60-2.54 (2H, m), 2.43-2.33 (1H, m), 2.19-2.04 (2H, m), 2.01-1.88 (1H, m), 1.39-1.35 (1H,
m), 1.39-1.26 (11H, m), 0.88 (3H, t, J = 6.9 Hz). °C NMR (75 MHz, CDCl;) &: 177.2, 135.9,
127.2, 76.4, 31.8, 29.4, 29.3, 29.2, 29.0, 27.8, 22.6, 14.1. HRMS (ESI): calcd. for C14H2402
[M+Na]" 247.1699, found 247.1700, error = 0.4 ppm. Lit.": [0]*°p = +70.5 (c = 5.5, CHCl;). 'H
NMR (CDCL): &: 0.85 (t, J = 6.8 Hz, 3H), 1.20-1.30 (12H, m), 2.02-2.14 (2H, m), 2.31-2.39 (1H,
m), 2.49-2.56 (2H, m), 5.22 (1H, tdd, J = 8.3, 6.6, 1.0 Hz), 5.42 (1H, ddt, J = 10.7, 8.6, 1.5 Hz),
5.64 (1H, dtd, J=10.9, 7.7, 1.0 Hz). >C NMR (CDCly) d 14.48, 23.05, 28.23, 29.41, 29.60, 29.63,
29.71, 29.80, 29.82, 32.26, 76.83, 127.64, 136.25, 177.52.

(@)
/W\L)fo
C

gH17
(4R, 92)-2, Janus integer Pheromone

(4R, 92)-2: 89% overall yield. [a]*’p = +13 (¢ = 1.19, CHCl;). '"H NMR (300 MHz, CDCls) §:
5.42-5.28 (2H, m), 4.53-4.44 (1H, m), 2.56-2.51 (2H, dd, J= 6.9, 9.6 Hz), 2.38-2.27 (1H, m),
2.08-1.98 (4H, m), 1.92-1.81 (1H, m), 1.80-1.69 (1H, m), 1.67-1.55 (1H, m), 1.53-1.37 (4H, m),
1.36-1.27 (13H, m), 0.88 (3H, t, J= 6.9 Hz). >C NMR (75 MHz, CDCl;) &: 177.2, 130.4, 129.1,

(1) (a) J. H. Tumlinson, M. G. Klein, R. E. Doolittle, T. L. Ladd, A. T. Proveaux, Science 1977, 197, 789; (b) A. A.
Dos Santos, W. Francke, Tetrahedron: Asymmetry 2006, 17, 2487

5
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80.9, 35.5, 31.9, 29.7, 29.5, 29.4, 29.3, 28.8, 28.0, 27.2, 26.9, 24.8, 22.6, 14.1. HRMS (ESI): calcd.
for C18H3002 [M+Na]" 303.2295, found 303.2291, error = 1.3ppm. Lit.:? [a]%D =424 (¢ =0.50,
CHCl;). '"H NMR (500 MHz, CDCls): 8 : 0.88 (t, J = 7.0 Hz, 3H), 1.27-1.76 (m, 19 H), 1.81-1.89
(m, 1 H), 1.99-2.06 (m, 4 H), 2.32 (ddt, J=6.5, 7.5, 13 Hz, 1 H), 2.53 (ddd, J = 1.3, 7.5, 9.2 Hz, 2
H), 4.48 (quint, J = 6.5 Hz, 1 H), 5.35 (dtt, J = 7.1, 12, 18 Hz, 2 H) ppm. >*C NMR (100 MHz,
CDCl;): 6:14.10, 14.11, 22.7, 24.9, 27.0, 27.2, 28.0, 28.9, 29.3, 29.4, 29.5, 29.7, 31.9, 35.5,
81.0,129.1, 130.5, 177.3.

(2) C. Shibata, K.Mori, Eur. J. Org. Chem. 2004, 1083.
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