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General Experimental Conditions Tetrahydrofuran (THF) was distilled from 

sodium/benzophenone under argon. Proton and carbon NMR spectra (400 and 100.5 MHz, 

respectively) were taken as CDCl3 solutions unless otherwise stated, on a Varian INOVA-400 

spectrometer (Palo Alto, CA). Chemical shifts are expressed in ppm relative to residual CHCl3 (1H-

NMR, 7.27 ppm, 13C-NMR, 77.16 ppm). Solvent extracts of reaction mixtures were dried over 

anhydrous Na2SO4 and concentrated by rotary evaporation under reduced pressure. Crude 

products were purified by flash chromatography on silica gel (230–400 mesh; Fisher Scientific, Fair 

Lawn, NJ). Mass spectra were obtained with a Hewlett-Packard 6890 GC interfaced to an HP-

5973 mass selective detector in EI mode (70 eV) with helium carrier gas. The GC was equipped 

with a DB17-MS column (25 m × 0.20 mm i.d., 0.33 µm film; J&W Scientific). Reactions with air- or 

water-sensitive reagents were carried out in oven-dried glassware under argon. 

 
 
Synthesis of (6E,8Z)-6,8-Pentadecadienal (Fig. S1) 
 
(Z)-1-Octenyl iodide (3) Butyllithium (2.65 M, ~39 ml) was added to solution of 1-octyne (8.32 g, 

76 mmol) and ~50 mg triphenylmethane indicator in 150 ml dry THF under argon cooled in an 

ice/acetone bath, until the pink color of the indicator persisted. A solution of iodine (19.3 g, 76 

mmol) in 100 ml dry THF was then added by cannula over ~30 min. The mixture was stirred in an 

icebath for 1 h, then quenched by addition of 100 ml of 1 M aqueous sodium thiosulphate 

solution. The mixture was extracted with hexane, and the hexane solution was washed 

sequentially with saturated aqueous NaHCO3, aqueous sodium thiosulphate, and brine, then 

dried and concentrated. The residue was Kugelrohr distilled, yielding alkynyl iodide 2 as a pale 

yellow oil (14.67 g, 82%, bp~75ºC, 2 mm Hg), which was used immediately in the next step. 
 

Borane-dimethylsulphide complex (9 ml, 90 mmol) was added to 60 ml dry THF chilled in an 

icebath, then cyclohexene (18.2 ml, 180 mmol) was added by syringe over 15 min, during which time a 

white precipitate started to form. The mixture was stirred at 0ºC for 30 min, then warmed to RT and 

stirred 1 hr. The resulting white slurry was then cooled to ºC again, and octynyl iodide 2 
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(14.85 g, 63 mmol) was added dropwise. The mixture was stirred 15 min, then warmed to RT and 

stirred 2 h, then cooled to 0ºC again and 25 ml AcOH was added dropwise. The mixture was stirred 20 

h at RT, then diluted with 150 ml pentane and 150 ml icewater. The layers were separated and the 

pentane layer was extracted twice with water and then brine. The pentane solution was dried and 

concentrated, then taken up in 100 ml pentane and chilled at -20ºC overnight to precipitate most of the 

dicyclohexylboronic acid. After filtration, the pentane solution was purified by vacuum flash 

chromatography, eluting with pentane. The fractions containing the iodide were concentrated and 

Kugelrohr distilled (bp~65-70ºC/1.1 mm Hg), yielding 12.19 g of alkenyl iodide 3 as a pale pink liquid 

(81%, 97% pure by GC), which was stored at -80ºC until used in the next step. 

 
 
(6E,8Z)-6,8-Pentadecadienol (7) A solution of 6-heptyn-1-ol 4 (10.0 g, 89 mmol) and imidazole 

(13.6 g, 200 mmol) in 200 ml CH2Cl2 was cooled in an icebath, and t-butyldimethylsilyl chloride 

(TBDMSCl, 15.2 g, 100 mmol) was added in one portion. The mixture was stirred 2 h, by which 

time all the starting material had been consumed. MeOH (0.64 ml, 20 mmol) was added to 

consume the excess TBDMSCl, and the mixture was stirred an additional 2 h at room temp, then 

150 ml pentane were added and the mixture was cooled in an icebath to precipitate the bulk of the 

imidazole hydrochloride. The mixture was filtered with suction, rinsing the filter cake with pentane. 

The filtrate was concentrated by rotary evaporation, and the residue was taken up in pentane and 

washed sequentially with water, dilute NaHCO3, and brine, then dried and concentrated. The 

residue was Kugelrohr distilled, (bp~76ºC/0.5 mm Hg), yielding 22.33 g of colorless oil consisting 

of 92% of the desired product 5 and 8% of di-TBDMS ether. The product was used in the next step 

without further purification. EIMS (m/z, abundance): 226 (M+, trace), 169 (11), 141 (4), 75 (100), 

73 (10), 59 (7). 
 

An oven-dried flask was charged with bis(cyclopentadienyl)zirconium chloride hydride (5.0 

g, 19.4 mmol) and evacuated and refilled 4 times with argon. The flask was cooled to -15ºC in an 

ice-salt bath, and dry CH2Cl2 (25 ml) was added by syringe. The mixture was stirred 15 min, then 
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TBDMS-protected 6-heptyn-1-ol 5 (4.3 g, 19 mmol) was added dropwise to the pale brown slurry. The 

mixture was stirred 30 min, then warmed to 0ºC and stirred 30 min, then warmed to RT and stirred 1 h, 

giving a slightly cloudy, pale yellow solution. The solvent was then removed under vacuum, the 

resulting viscous yellow oil was taken up in dry THF (60 ml) giving a clear yellow solution, and a 

solution of dry ZnCl2 (2.86 g, 21 mmol) in THF (28.6 ml) was added. The mixture was chilled to -78ºC 

and degassed under vacuum, refilling the flask with argon, then warmed to 0ºC, and a solution of (Z)-1-

octenyl iodide 3 (3.57 g, 15 mmol) and (Ph3P)4Pd (1.16 g, 1 mmol) in THF (40 ml) was added 

dropwise, producing a clear yellow-brown solution. The mixture was stirred at 0ºC for 1 h, then warmed 

to RT and stirred overnight. The resulting yellow solution was quenched with saturated aqueous NH4Cl 

and extracted 3 times with hexane. The combined hexane extracts were backwashed with water, 

saturated NaHCO3, and brine, then simultaneously dried and treated with decolorizing charcoal. The 

solution was filtered and concentrated, and the residue was taken up in hexane and passed through a 

plug of silica gel, eluting with 3% EtOAc in hexane. After concentration, the resulting protected dienol 6 

(5.7 g) taken up in a mixture of 100 ml THF and 12 ml 2M aqueous HCl, and stirred 3 h. The solution 

was then diluted with 100 ml hexane, quenched carefully with saturated aqueous NaHCO3, and the 

hexane layer was washed with brine, dried and concentrated. The residue was Kugelrohr distilled, 

taking a forerun to remove the TBDMS alcohol (oven temp <60ºC at 0.4 mm Hg), followed by 

distillation of the dienol (oven temp 100-110ºC, 0.4 mm Hg), yielding 2.68 g of dienol 7 (80% based on 

iodide 3). EIMS (m/z, abundance): 224 (M+, 24), 206 (3), 149 (3), 135 (11), 121 (18), 111 (12), 110 

(16), 109 (17), 107 (15), 98 (17), 96 (25), 95 (37), 93 (43), 81 (57), 79 (80), 67 (100), 55 (35), 41 (46). 

1H NMR (CDCl3): 6.27 (m, 1H), 5.91 

 
(br t, 1H, J = 10.8 Hz), 5.62 (dt, 1H, J = 10.8, 7.5 Hz), 5.28 (dt, 1H, J = 10.8, 7.5 Hz), 3.62 (t, 

2H, J = 6.6 Hz), 2.11 (m, 4H), 1.56 (m, 2H), 1.48-1.20 (m, 12 H), 0.86 (t, 3H, J = 6.7 Hz). 13C 

NMR (CDCl3): 63.2, 33.0, 32.8, 31.9, 29.9, 29.4, 29.1, 27.9, 25.5, 22.8, 14.3 ppm. 
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(6E,8Z)-6,8-Pentadecadienal (8) (6E,8Z)-6,8-Pentadecadienol 7 (2.5 g, 11 mmol) was added to a 

slurry of pyridinium dichromate (5.26 g, 14 mmol) in 50 ml CH2Cl2. The mixture was stirred 2 h at RT, 

then diluted with 200 ml hexane and stirred 10 min. The slurry was filtered through Celite, and the 

filtrate was concentrated, taken up in hexane, and purified by vacuum flash chromatography, eluting 

with 5% EtOAc in hexane. The purified product was then Kugelrohr distilled (bp~85ºC, 0.05 mm Hg), 

yielding the desired aldehyde (0.85 g) as a clear oil, 90% chemically and isomerically pure. The EIMS 

(Fig. S3) matched that of the insect-produced compound (m/z, abundance): 222 (25), 179 (18), 137 

(19), 109 (20), 98 (18), 97 (19), 95 (35), 91 (36), 84 (44), 81 (52), 79 (71), 77 (26), 67 (100), 55 (31), 41 

(51). NMR spectra were obtained in CD2Cl2 rather than CDCl3 to minimize chances of acid-catalyzyed 

trimerization of the aldehyde due to possible traces of DCl in CDCl3, and because the spectrum of the 

insect-produced compound had been obtained in CD2Cl2. The proton NMR spectrum (Fig. S5) of the 

synthetic compound matched that of the insect-produced compound (Fig. S4). 1H NMR (CD2Cl2): 9.73 

(t, 1H, J = 1.8 Hz), 6.33 (m, 1H), 5.93 (br t, 1H, J = 
 
10.9 Hz), 5.63 (dt, 1H, J = 15.1, 7.0 Hz), 5.32 (m, 1H), 2.41 (td, 2H, J = 7.3, 1.8 Hz), 2.13 

(m, 4 H), 1.62 (m, 2H), 1.47-1.23 (m, 10H), 0.88 (t, 3H, J = 7.1 Hz). 13C NMR (CD2Cl2): d 

202.6, 133.8, 130.6, 128.6, 126.3, 54.1, 53.9, 53.6, 53.3, 53.1, 43.9, 32.7, 31.9, 29.9, 

29.1, 29.0, 27.8, 22.8, 21.8, 14.0 ppm. 
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Fig S1. Synthesis of (6E,8Z)-6,8-Pentadecadienal. a) BuLi, THF, then I2; b) 

Dicyclohexylborane, THF, then AcOH; c) TBDMSCl, imidazole, DMAP, CH2Cl2; d) 

cp2ZrHCl, then ZnCl2, THF; e) iodide 3, (Ph3P)4Pd; f) Aq. HCl, THF; g) PDC, CH2Cl2. 
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Fig. S2. EI mass spectrum of insect-produced (6E,8Z)-6,8-Pentadecadienal. 
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Fig. S3. EI mass spectrum of synthetic (6E,8Z)-6,8-Pentadecadienal. 
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Fig. S4. 1H NMR of insect-produced (6E,8Z)-6,8-Pentadecadienal. 
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Fig. S5. 1H NMR of synthetic (6E,8Z)-6,8-Pentadecadienal. 
 


