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?eneral. A&& reactions Cere con1ucte1 in f&ame-1rie1 g&assCare un1er nitrogen. Do&uene Cas 

1rie1 by 1isti&&ation over so1ium an1 ben6ophenone. Ditanium tetraisopropoPi1e Cas purife1 by 

1isti&&ation at 50 mi&&itorr. A&& other commercia&&y avai&ab&e reagents Cere use1 as receive1. 

 1$ NM* 1ata Cere recor1e1 at 400 M$6 or 500 M$6 using a RruSer AM-400 or 

RruSerAM-500 instrument. 1$ NM* chemica& shifts are reporte1 re&ative to resi1ua& C$C&3 

UV.HF ppmW. 13C NM* 1ata Cere recor1e1 at 1HF M$6 or 100 M$6 using a RruSer AM-500 or 

RruSerAM-400 instrument. 13C NM* chemica& shifts Cere reporte1 re&ative to the centra& &ine of 

CDC&3 UVV.H3 ppmW. Infrare1 spectra Cere recor1e1 using a Dhermo I&ectron Nico&et FV00 YD-I* 

"pectrometer. ZoC reso&ution mass spectrometry Cas performe1 on a [aters Micromass \ 

]^DM instrument using e&ectrospray ioni6ation UIIW. Mass spectra Cere ac_uire1 Cith an App&ie1 

Riosystems `oyager-DI aro MAZDI-DOY mass spectrometer. Optica& rotations Cere measure1 

on aerSin I&mer Mo1e& 341 po&arimeter using a 1 mZ capacity micro ce&& Cith a 10 cm path 

&ength.!

 Chromatographic purifications Cere performe1 using F0c, 35-V5 !m partic&e si6e si&ica 

ge& from "i&icyc&e. A&& compoun1s purifie1 by chromatography Cere sufficient&y pure for use in 

further ePperiments, un&ess in1icate1 otherCise. areparative $aZC norma& phase separations 

Cere performe1 using an $aZC system compose1 of tCo DynamaP "D-1 pumps, a *heo1yne 

indector an1 a DynamaP U`-1 Absorbance 1etector. 

Synthesis of Substituted Olefins via Titanium-mediated Reductive Coupling: 
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Synthesis of (!)-8-(4-methoxybenzyloxy)-5-(2-(4-methoxybenzyloxy)ethyl)oct-5-en-

1-ol (11). Do a so&ution of a&Syne 251 U5H mg, 0.151 mmo&W in 1.5 mZ to&uene Cas a11e1 

DiUO!arW4 UF8 !Z, 0.HHF mmo&W in a 1ropCise manner via a 1ry gas-tight syringe, fo&&oCe1 by 

coo&ing to !V8 oC. Do the c&ear, co&or&ess so&ution Cas a11e1 cC5$9MgC& U1.V4 M in 1iethy& 

ether, 0.45H mmo&W, in a 1ropCise manner via gas-tight syringe. Dhe resu&ting ye&&oC-broCn 

so&ution Cas then s&oC&y Carme1 to !30 oC, stirre1 for 1 h, then coo&e1 to !V8 oC to affor1 a 

b&acS so&ution. Do a separate !V8 oC so&ution of commercia&&y avai&ab&e o&efin 8 UF !Z, 0.0V5 

mmo&W in 1.0 mZ to&uene Cas a11e1 n-RuZi UH.1V M in hePanes, 0.090 mmo&W in a 1ropCise 

manner via gas-tight syringe. Dhe resu&ting so&ution Cas Carme1 to 0 oC, fo&&oCe1 by 1ropCise 

transfer via cannu&a into the origina& !V8 oC b&acS titanium so&ution. Dhe so&ution Cas then 

s&oC&y Carme1 to !30 oC, stirre1 for 4 h, an1 _uenche1 at !30 oC Cith H mZ of 1 N $C&. Dhe 

resu&ting a_ueous &ayer Cas ePtracte1 Cith ItOAc U3 P 10 mZW. Dhe combine1 organic &ayer Cas 

then Cashe1 Cith saturate1 Na$CO3 so&ution U1 P 10 mZW, brine U1 P 10 mZW, an1 1rie1 over 

anhy1rous NaH"O4. Dhe resu&ting cru1e materia& Cas purifie1 by f&ash co&umn chromatography 

on si&ica ge& e&uting Cith H5 g ItOAc-hePanes, to provi1e H0 mg UF8gW of o&efin 11. 

Data for (!)-8-(4-methoxybenzyloxy)-5-(2-(4-methoxybenzyloxy)ethyl)oct-5-en-1-ol (11).: 

1$ NM* U500 M$6, CDC&3W " V.H5-V.H3 Um, 4$W, F.88-F.8F Um, 4$W, 5.H3 Ut, $ h V.1 $6, 1$W, 

4.4H Us, H$W, 4.41 Us, H$W, 3.80 Us, 3$W, 3.V9 Us, 3$W, 3.FH U1t, $ h F.3 $6, F.3 $6, H$W, 3.44 Ut, $ h 

V.F $6, H$W, 3.41 Ut, $ h V.3 $6, H$W, H.3V-H.30 Um, 4$W, H.0H Ut, $ h V.4 $6, H$W, 1.54-1.50 Um, 

H$W, 1.48-1.43 Um, H$W, 1.H1 Ut, $ h 5.5 $6, 1$Wi 13C NM* U1HF M$6, CDC&3W " 159.4, 13V.8, 

130.8, 1H9.4, 1H3.0, 114.0, VH.V, V0.H, F9.0, F3.1, 55.5, 3V.3, 3H.F, 31.0, H8.8, H4.4i I* Uthin fi&m, 

NaC&W 339H, H9HF, H853, 1F1H, 151H, 1H4F, 1091, 1034 cm-1i Z*M" UMAZDI-DOY, NaW ca&c1 

for CHF$3FNaO5, 451.3 %&' UM j NaWi observe1, 451.8 UM j NaWj %&') 
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Synthesis of (")-8-(4-methoxybenzyloxy)-5-(2-(4-methoxybenzyloxy)ethyl)-4-

ethyloct-5-en-1-ol (15) from alkyne 25 and olefin 12. Do a so&ution of a&Syne 251 U5H mg, 

0.151 mmo&W in 1.5 mZ to&uene Cas a11e1 DiUO!arW4 UF8 !Z, 0.HHF mmo&W in a 1ropCise manner 

via a 1ry gas-tight syringe, fo&&oCe1 by coo&ing to !V8 oC. Do the c&ear, co&or&ess so&ution Cas 

a11e1 cC5$9MgC& U1.80 M in 1iethy& ether, 0.45H mmo&W, in a 1ropCise manner via gas-tight 

syringe. Dhe resu&ting ye&&oC-broCn so&ution Cas then s&oC&y Carme1 to !30 oC, stirre1 for 1 h, 

then coo&e1 to !V8 oC to affor1 a b&acS so&ution. Do a separate !V8 oC so&ution of commercia&&y 

avai&ab&e o&efin 12 U8#!Z, 0.0V5 mmo&W in 1.0 mZ to&uene Cas a11e1 n-RuZi UH.5 M in hePanes, 

0.090 mmo&W in a 1ropCise manner via gas-tight syringe. Dhe resu&ting so&ution Cas Carme1 to 0 

oC, fo&&oCe1 by 1ropCise transfer via cannu&a into the origina& !V8 oC b&acS titanium so&ution. 

Dhe so&ution Cas then s&oC&y Carme1 to !30 oC, stirre1 for 4 h, an1 _uenche1 at !30 oC Cith H 

mZ of 1 N $C&. Dhe resu&ting a_ueous &ayer Cas ePtracte1 Cith ItOAc U3 P 10 mZW. Dhe 

combine1 organic &ayer Cas then Cashe1 Cith saturate1 Na$CO3 so&ution U1 P 10 mZW, brine U1 

P 10 mZW, an1 1rie1 over anhy1rous NaH"O4. Dhe resu&ting cru1e materia& Cas purifie1 by f&ash 

co&umn chromatography on si&ica ge& e&uting Cith H5 g ItOAc-hePanes, to provi1e 19 mg U55gW 

of o&efin 15. 

Data for (")-8-(4-methoxybenzyloxy)-5-(2-(4-methoxybenzyloxy)ethyl)-4-ethyloct-5-en-1-ol 

(15): 1$ NM* U400 M$6, CDC&3W " V.HF-V.H4 Um, 4$W, F.88-F.8F Um, 4$W, 5.H0 Ut, $ h V.H $6, 

1$W, 4.4H Us, H$W, 4.40 Us, H$W, 3.80 Us, 3$W, 3.V9 Us, 3$W, 3.58-3.5H Um, H$W, 3.4H Ut, $ h V.1 $6, 
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H$W, 3.41 Ut, $ h V.1 $6, H$W, H.38-H.H8 Um, 4$W, 1.8F-1.80 Um, 1$W, 1.44-1.30 Um, F$W, 1.1V Ut, $ 

h 5.4, 1$W, 0.VV Ut, $ h V.3 $6, 3$Wi 13C NM* U1HF M$6, CDC&3W " 159.3, 139.4, 130.9, 130.8, 

1H9.5, 1H9.4, 1H4.3, 114.0, VH.V, V0.3, F9.4, F3.4, 55.5, 49.3, 31.1, 30.0, H9.V, H8.9, HV.1, 1H.Hi 

I* Uthin fi&m, NaC&W 344V, H91V, H85V, 1F1V, 151H, 1H4F, 1035 cm-1i Z*M" UII, NaW ca&c1 for 

CH8$40NaO5, 4V9.3 %&' UM j NaWi observe1, 4V9.H UM j NaWj %&') 

 

Synthesis of (")-8-(4-methoxybenzyloxy)-5-(2-(4-methoxybenzyloxy)ethyl)-4-

ethyloct-5-en-1-ol (15) from alkyne 25 and olefin 13. aroce1ure an1 spectra& characteristics are 

i1entica& to those above.  

 

Synthesis of ((!)-8-(4-methoxybenzyloxy)-5-(2-(4-methoxybenzyloxy)ethyl)-3-

methyloct-5-en-1-ol (18). Do a so&ution of a&Syne 251 U5H mg, 0.151 mmo&W in 1.5 mZ to&uene 

Cas a11e1 DiUO!arW4 UF8 !Z, 0.HHF mmo&W in a 1ropCise manner via a 1ry gas-tight syringe, 

fo&&oCe1 by coo&ing to !V8 oC. Do the c&ear, co&or&ess so&ution Cas a11e1 cC5$9MgC& U1.80 M in 

1iethy& ether, 0.45H mmo&W, in a 1ropCise manner via gas-tight syringe. Dhe resu&ting ye&&oC-

broCn so&ution Cas then s&oC&y Carme1 to !30 oC, stirre1 for 1 h, then coo&e1 to !V8 oC to 
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affor1 a b&acS so&ution. Do a separate !V8 oC so&ution of commercia&&y avai&ab&e o&efin 16 UV#!Z, 

0.0V5 mmo&W in 1.0 mZ to&uene Cas a11e1 n-RuZi UH.44 M in hePanes, 0.090 mmo&W in a 

1ropCise manner via gas-tight syringe. Dhe resu&ting so&ution Cas Carme1 to 0 oC, fo&&oCe1 by 

1ropCise transfer via cannu&a into the origina& !V8 oC b&acS titanium so&ution. Dhe so&ution Cas 

then s&oC&y Carme1 to !30 oC, stirre1 for 3 h, an1 _uenche1 at !30 oC Cith H mZ of 1 N $C&. 

Dhe resu&ting a_ueous &ayer Cas ePtracte1 Cith ItOAc U3 P 10 mZW. Dhe combine1 organic &ayer 

Cas then Cashe1 Cith saturate1 Na$CO3 so&ution U1 P 10 mZW, brine U1 P 10 mZW, an1 1rie1 over 

anhy1rous NaH"O4. Dhe resu&ting cru1e materia& Cas purifie1 by f&ash co&umn chromatography 

on si&ica ge& e&uting Cith H5 g ItOAc-hePanes. Dhe o&efin Cas further purifie1 by $aZC 

kItOAclhePanesK 35-55g U0-H0 min, V mZlminW, F5g UH0-30 min, V mZlminW an1 a Microsorb 

U"i 80-1H0-C5 $410119W co&umnm to affor1 H0 mg UF4gW of o&efin 18. 

Data for ((!)-8-(4-methoxybenzyloxy)-5-(2-(4-methoxybenzyloxy)ethyl)-3-methyloct-5-en-1-

ol (18): 1$ NM* U500 M$6, CDC&3W " V.H5-V.H3 Um, 4$W, F.88-F.8F Um, 4$W, 5.HH Ut, $ h V.4 $6, 

1$W, 4.4H Us, H$W, 4.41 Us, H$W, 3.80 Us, 3$W, 3.V9 Us, 3$W, 3.V0-3.58 Um, H$W, 3.45-3.41 Um, 4$W, 

H.39-H.H8 Um, 4$W, H.0H U11, $ h F.0 $6, 13.F $6, 1$W, 1.80 U11, $ h V.V $6, 13.4 $6, 1$W, 1.VF-

1.F9 Um, 1$W, 1.59-1.53 Um, 1$W, 1.35-1.H9 Um, 1$W, 1.18 Ut, $ h 5.5, 1$W, 0.84 U1, $ h F.F $6, 

3$Wi 13C NM* U100 M$6, CDC&3W " 159.4,13F.F, 130.8, 1H9.4, 1H4.V, 114.0, VH.V, V0.H, 

F8.9,F1.3, 55.5, 45.V, 39.9, 30.V, H8.8, HV.8, 19.9i I* Uthin fi&m, NaC&W 3309, H9H3, 1F53, 1513, 

1H48, 9VH cm-1i Z*M" UII, NaW ca&c1 for CHV$38NaO5, 4F5.3 %&' UM j NaWi observe1, 4F5.F UM 

j NaWj %&') 
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Synthesis of (")-8-(4-methoxybenzyloxy)-5-(2-(4-methoxybenzyloxy)ethyl)-4-

methyloct-5-en-1-ol (26). Do a so&ution of a&Syne 251 U35 mg, 0.101 mmo&W in 1.0 mZ to&uene 

Cas a11e1 DiUO!arW4 U44#!Z, 0.15H mmo&W in a 1ropCise manner via a 1ry gas-tight syringe, 

fo&&oCe1 by coo&ing to !V8 oC. Do the c&ear, co&or&ess so&ution Cas a11e1 cC5$9MgC& U1.V3 M in 

1iethy& ether, 0.303 mmo&W, in a 1ropCise manner via gas-tight syringe. Dhe resu&ting ye&&oC-

broCn so&ution Cas then s&oC&y Carme1 to !30 oC, stirre1 for 1 h, then coo&e1 to !V8 oC to 

affor1 a b&acS so&ution. Do a separate !V8 oC so&ution of commercia&&y avai&ab&e o&efin 22 U5#!Z, 

0.051 mmo&W in 1.0 mZ to&uene Cas a11e1 n-RuZi UH.5 M in hePanes, 0.0F1 mmo&W in a 1ropCise 

manner via gas-tight syringe. Dhe resu&ting so&ution Cas Carme1 to 0 oC, fo&&oCe1 by 1ropCise 

transfer via cannu&a into the origina& !V8 oC b&acS titanium so&ution. Dhe so&ution Cas then 

s&oC&y Carme1 to !30 oC, stirre1 for H h, an1 _uenche1 at !30 oC Cith H mZ of 1 N $C&. Dhe 

resu&ting a_ueous &ayer Cas ePtracte1 Cith ItOAc U3 P 10 mZW. Dhe combine1 organic &ayer Cas 

then Cashe1 Cith saturate1 Na$CO3 so&ution U1 P 10 mZW, brine U1 P 10 mZW, an1 1rie1 over 

anhy1rous NaH"O4. Dhe resu&ting cru1e materia& Cas purifie1 by f&ash co&umn chromatography 

on si&ica ge& e&uting Cith H5 g ItOAc-hePanes, to provi1e 13 mg U5FgW of o&efin 26. 

Data for (")-8-(4-methoxybenzyloxy)-5-(2-(4-methoxybenzyloxy)ethyl)-4-methyloct-5-en-1-

ol (26): 1$ NM* U500 M$6, CDC&3W " V.HF-V.H4 Um, 4$W, F.88-F.8F Um, 4$W, 5.HH Ut, $ h V.1 $6, 

1$W, 4.4H Us, H$W, 4.41 Us, H$W, 3.80 Us, 3$W, 3.V9 Us, 3$W, 3.F0-3.55 Um, H$W, 3.43-3.40 Um, 4$W, 

H.3F-H.31 Um, 4$W, H.10-H.0F Um, 1$W, 1.F1 Us, 1$W, 1.50-1.39 Um, H$W, 1.34-1.HV Um, H$W, 0.98 
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U1, $ h F.9, 3$Wi 13C NM* U100 M$6, CDC&3W " 159.3, 14H.0, 130.8, 1H9.4, 1HH.4, 114.0, VH.V, 

V0.H, F9.5, F3.4, 55.5, 41.1, 31.9, 31.0, 30.0, H8.8, H0.Fi I* Uthin fi&m, NaC&W 34H0, H934, H8F0, 

1F13, 1513, 1H48, 1094, 1035 cm-1i Z*M" UII, NaW ca&c1 for CHV$38NaO5, 4F5.3 %&' UM j NaWi 

observe1, 4F5.5 UM j NaWj %&') 

 

Synthesis of (")-8-(4-methoxybenzyloxy)-5-(2-(4-methoxybenzyloxy)ethyl)-4-

benzyloct-5-en-1-ol (27). Do a so&ution of a&Syne 251 UH0V mg, 0.F00 mmo&W in F.0 mZ to&uene 

Cas a11e1 DiUO!arW4 UHF5#!Z, 0.900 mmo&W in a 1ropCise manner via a 1ry gas-tight syringe, 

fo&&oCe1 by coo&ing to !V8 oC. Do the c&ear, co&or&ess so&ution Cas a11e1 cC5$9MgC& U1.80 M in 

1iethy& ether, 1.800 mmo&W, in a 1ropCise manner via gas-tight syringe. Dhe resu&ting ye&&oC-

broCn so&ution Cas then s&oC&y Carme1 to !30 oC, stirre1 for 1 h, then coo&e1 to !V8 oC to 

affor1 a b&acS so&ution. Do a separate !V8 oC so&ution of o&efin 23H U49 mg, 0.300 mmo&W in 1.0 

mZ to&uene Cas a11e1 n-RuZi UH.5 M in hePanes, 0.3F0 mmo&W in a 1ropCise manner via gas-

tight syringe. Dhe resu&ting so&ution Cas Carme1 to 0 oC, fo&&oCe1 by 1ropCise transfer via 

cannu&a into the origina& !V8 oC b&acS titanium so&ution. Dhe so&ution Cas then s&oC&y Carme1 

to 0 oC, stirre1 for 1 h, an1 _uenche1 at 0 oC Cith 5 mZ of 1 N $C&. Dhe resu&ting a_ueous &ayer 

Cas ePtracte1 Cith ItOAc U3 P 15 mZW. Dhe combine1 organic &ayer Cas then Cashe1 Cith 

saturate1 Na$CO3 so&ution U1 P 15 mZW, brine U1 P 15 mZW, an1 1rie1 over anhy1rous NaH"O4. 

Dhe resu&ting cru1e materia& Cas purifie1 by f&ash co&umn chromatography on si&ica ge& e&uting 

Cith H5 g ItOAc-hePanes, to provi1e VV mg U50gW of o&efin 27. 
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Data for (")-8-(4-methoxybenzyloxy)-5-(2-(4-methoxybenzyloxy)ethyl)-4-benzyloct-5-en-1-

ol (27): 1$ NM* U500 M$6, CDC&3W " V.HF-V.0F Um, 9$W, F.89-F.8F Um, 4$W, 5.H1 Ut, $ h V.3 $6, 

1$W, 4.39 Us, H$W, 4.3V Us, H$W, 3.80 Us, 3$W, 3.V9 Us, 3$W, 3.53-3.50 Um, H$W, 3.3F-3.31 Um, 4$W, 

H.FF U11, $ h V.3, 13.F $6, 1$W, H.58 U11, $ h V.3, 13.H $6, 1$W,  H.34-H.H3 Um, 5$W, 1.51-1.3V 

Um, 4$W, 1.19 Ut, $ h 5.5, 1$Wi 13C NM* U1HF M$6, CDC&3W " 159.3, 141.1, 139.5, 130.9, 130.V, 

1H9.4, 1H8.H, 1H5.9, 1H4.4, 114.0, VH.V, V0.1, F9.1, F3.H, 55.5, 49.0, 41.V, 30.9, 30.V, H9.5, H8.8i 

I* Uthin fi&m, NaC&W 344H, H934, H858, 1F1H, 1513, 1H48, 109H, 1035, 8H1 cm-1i Z*M" UII, NaW 

ca&c1 for C33$43O5, 519.V %&' UM j $Wi observe1, 519.3 UM j $Wj %&') 

 

Synthesis of (")-8-(4-methoxybenzyloxy)-5-(2-(4-methoxybenzyloxy)ethyl)-4-

(trimethylsilyl)oct-5-en-1-ol (28). Do a so&ution of a&Syne 251 U5H mg, 0.151 mmo&W in 1.5 mZ 

to&uene Cas a11e1 DiUO!arW4 UF8#!Z, 0.HHF mmo&W in a 1ropCise manner via a 1ry gas-tight 

syringe, fo&&oCe1 by coo&ing to !V8 oC. Do the c&ear, co&or&ess so&ution Cas a11e1 cC5$9MgC& 

U1.80 M in 1iethy& ether, 0.45H mmo&W, in a 1ropCise manner via gas-tight syringe. Dhe resu&ting 

ye&&oC-broCn so&ution Cas then s&oC&y Carme1 to !30 oC, stirre1 for 1 h, then coo&e1 to !V8 oC 

to affor1 a b&acS so&ution. Do a separate !V8 oC so&ution of o&efin 243 U10 mg, 0.0V5 mmo&W in 1.0 

mZ to&uene Cas a11e1 n-RuZi UH.44 M in hePanes, 0.090 mmo&W in a 1ropCise manner via gas-

tight syringe. Dhe resu&ting so&ution Cas Carme1 to 0 oC, fo&&oCe1 by 1ropCise transfer via 

cannu&a into the origina& !V8 oC b&acS titanium so&ution. Dhe so&ution Cas then s&oC&y Carme1 

to room temperature, stirre1 for 1H h, an1 _uenche1 Cith H mZ of 1 N $C&. Dhe resu&ting 
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a_ueous &ayer Cas ePtracte1 Cith ItOAc U3 P 10 mZW. Dhe combine1 organic &ayer Cas then 

Cashe1 Cith saturate1 Na$CO3 so&ution U1 P 10 mZW, brine U1 P 10 mZW, an1 1rie1 over 

anhy1rous NaH"O4. Dhe resu&ting cru1e materia& Cas purifie1 by f&ash co&umn chromatography 

on 1eactivate1 si&ica ge& e&uting Cith 30 g ItOAc-hePanes, to provi1e HH mg UF3gW of o&efin 28. 

Data for (")-8-(4-methoxybenzyloxy)-5-(2-(4-methoxybenzyloxy)ethyl)-4-

(trimethylsilyl)oct-5-en-1-ol (28): 1$ NM* U500 M$6, CDC&3W " V.HF-V.H4 Um, 4$W, F.89-F.8F 

Um, 4$W, 5.0H Ut, $ h V.3 $6, 1$W, 4.40 Us, 4$W, 3.80 Us, 3$W, 3.V9 Us, 3$W, 3.5V-3.53 Um, H$W, 

3.43-3.39 Um, 4$W, H.FH-H.5F Um, 1$W, H.41-H.30 Um, 4$W,  1.99-1.93 Um, 1$W, 1.54-1.48 Um, 1$W, 

1.3V-1.34 Um, H$W, 1.18 Ut, $ h 5.V, 1$W, 0.00 Us, 9$Wi 13C NM* U1HF M$6, CDC&3W " 159.4, 

138.F, 130.9, 130.8, 1H9.5, 1H9.4, 1H8.9, 1H0.3, 114.0, VH.8, V0.F, F8.8, F3.3, 55.5, 3V.0, 34.H, 

3H.V, H9.0, H5.F, -H.4i I* Uthin fi&m, NaC&W 3443, H951, H85V, 1F13, 1513, 1H4V, 1093, 103F, 833 

cm-1i Z*M" UII, NaW ca&c1 for CH9$44O5"iNa, 5H3.3 %&' UM j NaWi observe1, 5H3.4 UM j NaWj 

%&') 

 

Synthesis of (!)-4-methyl-5,6-diphenylhex-5-en-1-ol (30). Do a so&ution of 

commercia&&y avai&ab&e a&Syne 29 U89 mg, 0.500 mmo&W in 5.0 mZ to&uene Cas a11e1 DiUO!arW4 

U48H#!Z, 0.V50 mmo&W in a 1ropCise manner via a 1ry gas-tight syringe, fo&&oCe1 by coo&ing to 

!V8 oC. Do the c&ear, co&or&ess so&ution Cas a11e1 cC5$9MgC& UH.0 M in 1iethy& ether, 1.500 

mmo&W, in a 1ropCise manner via gas-tight syringe. Dhe resu&ting ye&&oC-broCn so&ution Cas 

then s&oC&y Carme1 to !50 oC, stirre1 for 1 h, then coo&e1 to !V8 oC to affor1 a b&acS so&ution. 
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Do a separate !V8 oC so&ution of commercia&&y avai&ab&e o&efin 22 UHH mg, 0.H50 mmo&W in 1.0 

mZ to&uene Cas a11e1 n-RuZi UH.5 M in hePanes, 0.300 mmo&W in a 1ropCise manner via gas-

tight syringe. Dhe resu&ting so&ution Cas Carme1 to 0 oC, fo&&oCe1 by 1ropCise transfer via 

cannu&a into the origina& !V8 oC b&acS titanium so&ution. Dhe so&ution Cas then s&oC&y Carme1 

to !30 oC, stirre1 for H h, an1 _uenche1 at !30 oC Cith H mZ of 1 N $C&. Dhe resu&ting a_ueous 

&ayer Cas ePtracte1 Cith ItOAc U3 P 10 mZW. Dhe combine1 organic &ayer Cas then Cashe1 Cith 

saturate1 Na$CO3 so&ution U1 P 10 mZW, brine U1 P 10 mZW, an1 1rie1 over anhy1rous NaH"O4. 

Dhe resu&ting cru1e materia& Cas purifie1 by f&ash co&umn chromatography on si&ica ge& e&uting 

Cith 10 g ItOAc-hePanes, to provi1e 38 mg U58gW of o&efin 30. 

Data for (!)-4-methyl-5,6-diphenylhex-5-en-1-ol (30): 1$ NM* U500 M$6, CDC&3W " V.3H-

V.HV Um, 3$W, V.1H-V.03 Um, 5$W, F.8F-F.84 Um, H$W, F.40 Us. 1$W, 3.F5 U1t, $ h F.5, F.5 $6, H$W, 

H.F0-H.54 Um, 1$W, 1.V1-1.F4 Um, H$W, 1.F0-1.53 Um, 1$W, 1.43-1.34 Um, 1$W, 1.H0 Ut, n h$6, 1$W 

1.14 U1, $ h F.9 $6, 3$Wi 13C NM* U1HF M$6, CDC&3W "14V.8, 141.0, 13V.F, 1H9.H, 1H8.F, 1H8.0, 

1HV.0, 1HF.3,F3.4,43.3, 31.5, 31.0, H0.Hi I* Uthin fi&m, NaC&W 33HV, H930 cm-1i Z*M" UII, NaW 

ca&c1 for C19$H3O, HFF.H %&' UM j $Wi observe1, HFF.5 UM j $Wj %&') 

 

 

 

 



 "1H

Structure 9roof and Observed nOeWs of 32:  

 

 

Synthesis of (#$%)-1-((")-1,6-bis(4-methoxybenzyloxy)hex-3-en-3-yl)-3-

(hydroxymethyl)cyclohexane (32). Do a so&ution of a&Syne 251 UH0V mg, 0.F00 mmo&W in F.0 

mZ to&uene Cas a11e1 DiUO!arW4 UHF5#!Z, 0.900 mmo&W in a 1ropCise manner via a 1ry gas-tight 

syringe, fo&&oCe1 by coo&ing to !V8 oC. Do the c&ear, co&or&ess so&ution Cas a11e1 cC5$9MgC& 

U1.80 M in 1iethy& ether, 1.800 mmo&W, in a 1ropCise manner via gas-tight syringe. Dhe resu&ting 
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ye&&oC-broCn so&ution Cas then s&oC&y Carme1 to !30 oC, stirre1 for 1 h, then coo&e1 to !V8 oC 

to affor1 a b&acS so&ution. Do a separate !V8 oC so&ution of o&efin 314 U49 mg, 0.300 mmo&W in 1.0 

mZ to&uene Cas a11e1 n-RuZi UH.5 M in hePanes, 0.3F0 mmo&W in a 1ropCise manner via gas-

tight syringe. Dhe resu&ting so&ution Cas Carme1 to 0 oC, fo&&oCe1 by 1ropCise transfer via 

cannu&a into the origina& !V8 oC b&acS titanium so&ution. Dhe so&ution Cas then s&oC&y Carme1 

to 0 oC, stirre1 for 1 h, an1 _uenche1 at 0 oC Cith 5 mZ of 1 N $C&. Dhe resu&ting a_ueous &ayer 

Cas ePtracte1 Cith ItOAc U3 P 15 mZW. Dhe combine1 organic &ayer Cas then Cashe1 Cith 

saturate1 Na$CO3 so&ution U1 P 15 mZW, brine U1 P 15 mZW, an1 1rie1 over anhy1rous NaH"O4. 

Dhe resu&ting cru1e materia& Cas purifie1 by f&ash co&umn chromatography on si&ica ge& e&uting 

Cith H0 g ItOAc-hePanes, to provi1e 81 mg U58gW of o&efin 32. 

Data for (#$%)-1-((")-1,6-bis(4-methoxybenzyloxy)hex-3-en-3-yl)-3-

(hydroxymethyl)cyclohexane (32): 1$ NM* U400 M$6, CDC&3W " V.HF-V.H4 Um, 4$W, F.88-F.8F 

Um, 4$W, 5.H1 Ut, $ h V.1 $6, 1$W, 4.4H Us, H$W, 4.41 Us, H$W, 3.80 Us, 3$W, 3.V9 Us, 3$W, 3.4F-3.38 

Um, F$W, H.39-H.30 Um, 4$W, 1.90-1.F9 Um, 4$W, 1.55-1.4V Um, 1$W,  1.31-1.H4 Um, 3$W, 1.0F 

Uapp._1, $ h 3.3, 1H.F, 1H.F $6, 1$W, 0.91-0.V9 Um, H$Wi 13C NM* U1HF M$6, CDC&3W " 159.4, 

14H.8, 130.9, 1H9.4, 1H1.3, 114.0, VH.V, V0.H, F9.5, F8.9, 55.5, 45.0, 41.1, 35.F, 3H.V, 30.8, H9.4, 

H8.8, HF.Hi I* Uthin fi&m, NaC&W 3450, H9HH, H854, 1F13, 1513, 1H48, 1093, 103F, 8H0 cm-1i 

Z*M" UII, NaW ca&c1 for CH9$40O5Na, 491.3 %&' UM j NaWi observe1, 491.4 UM j NaWj %&') 
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Synthesis of (2&,4&,7&,8',")-8-cyclohexyl-8-methoxy-2,4,5,7-tetramethyloct-5-en-1-

ol (35). Do a so&ution of a&Syne 341 UH3H mg, 1.H mmo&W in 1H.0 mZ to&uene Cas a11e1 DiUO!arW4 

U530#!Z, 1.8 mmo&W in a 1ropCise manner via a 1ry gas-tight syringe, fo&&oCe1 by coo&ing to !V8 

oC. Do the c&ear, co&or&ess so&ution Cas a11e1 cC5$9MgC& U1.80 M in 1iethy& ether, 3.F mmo&W, 

in a 1ropCise manner via gas-tight syringe. Dhe resu&ting ye&&oC-broCn so&ution Cas then s&oC&y 

Carme1 to !30 oC, stirre1 for 1 h, then coo&e1 to !V8 oC to affor1 a b&acS so&ution. Do a separate 

!V8 oC so&ution of o&efin 335 UF0 mg, 0.F0 mmo&W in 1.0 mZ to&uene Cas a11e1 n-RuZi UH.5 M in 

hePanes, 0.VH mmo&W in a 1ropCise manner via gas-tight syringe. Dhe resu&ting so&ution Cas 

Carme1 to 0 oC, fo&&oCe1 by 1ropCise transfer via cannu&a into the origina& !V8 oC b&acS 

titanium so&ution. Dhe so&ution Cas then s&oC&y Carme1 to !H0 oC, stirre1 for 1H h, an1 

_uenche1 at !H0 oC Cith 10 mZ of 1 N $C&. Dhe resu&ting a_ueous &ayer Cas ePtracte1 Cith 

ItOAc U3 P H5 mZW. Dhe combine1 organic &ayer Cas then Cashe1 Cith saturate1 Na$CO3 

so&ution U1 P H5 mZW, brine U1 P H5 mZW, an1 1rie1 over anhy1rous NaH"O4. Dhe resu&ting cru1e 

materia& Cas purifie1 by f&ash co&umn chromatography on si&ica ge& e&uting Cith H0 g ItOAc-

hePanes, to provi1e 9F mg U54gW of o&efin 35. 

Data for (2&,4&,7&,8',")-8-cyclohexyl-8-methoxy-2,4,5,7-tetramethyloct-5-en-1-ol (35): 

k$m589
H0 j1.35 o Uc 0.38, C$C&3Wi 1$ NM* U500 M$6, CDC&3W " 5.18 U1, $ h 9.5 $6, 1$W, 3.5H 

U11, $ h 10.V, 5.4 $6, 1$W, 3.43-3.38 Um, 4$W, H.FF U11, $ h F.9, 4.4 $6, 1$W, H.FH-H.58 Um, 1$W, 

H.HF-H.19 Um, 1$W, 1.9H-1.85 Um, 1$W, 1.V5-1.4V Um, 5$W, 1.39-1.H3 Um, 5$W, 1.H1-1.11 Um, 5$W, 

0.98-0.90 Um, 11$Wi 13C NM* U1HF M$6, CDC&3W "138.8, 1HF.F, 91.H, F8.3, F1.8, 41.8, 40.5, 

38.V, 34.8, 33.8, 30.3, H9.0, HF.9, HF.V, HF.5, H0.0, 18.F, 1V.4, 1H.5i I* Uthin fi&m, NaC&W 33V1, 

H9H5, H85H, 145V, 1099, 1044 cm-1i Z*M" UII, NaW ca&c1 for C19$3FOHNa, 319.3 %&' UM j NaWi 

observe1, 319.F UM j NaWj %&') 
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Synthesis of (2',4',7&,8',")-8-cyclohexyl-8-methoxy-2,4,5,7-tetramethyloct-5-en-1-

ol (37). Do a so&ution of a&Syne 341 U11F mg, 0.F00 mmo&W in F.0 mZ to&uene Cas a11e1 

DiUO!arW4 UHF5#!Z, 0.900 mmo&W in a 1ropCise manner via a 1ry gas-tight syringe, fo&&oCe1 by 

coo&ing to !V8 oC. Do the c&ear, co&or&ess so&ution Cas a11e1 cC5$9MgC& U1.80 M in 1iethy& 

ether, 1.800 mmo&W, in a 1ropCise manner via gas-tight syringe. Dhe resu&ting ye&&oC-broCn 

so&ution Cas then s&oC&y Carme1 to !30 oC, stirre1 for 1 h, then coo&e1 to !V8 oC to affor1 a 

b&acS so&ution. Do a separate !V8 oC so&ution of o&efin 365 U30 mg, 0.300 mmo&W in 1.0 mZ 

to&uene Cas a11e1 n-RuZi UH.5 M in hePanes, 0.3F0 mmo&W in a 1ropCise manner via gas-tight 

syringe. Dhe resu&ting so&ution Cas Carme1 to 0 oC, fo&&oCe1 by 1ropCise transfer via cannu&a 

into the origina& !V8 oC b&acS titanium so&ution. Dhe so&ution Cas then s&oC&y Carme1 to !H0 oC, 

stirre1 for 1H h, an1 _uenche1 at !H0 oC Cith 5 mZ of 1 N $C&. Dhe resu&ting a_ueous &ayer Cas 

ePtracte1 Cith ItOAc U3 P 15 mZW. Dhe combine1 organic &ayer Cas then Cashe1 Cith saturate1 

Na$CO3 so&ution U1 P 15 mZW, brine U1 P 15 mZW, an1 1rie1 over anhy1rous NaH"O4. Dhe 

resu&ting cru1e materia& Cas purifie1 by f&ash co&umn chromatography on si&ica ge& e&uting Cith 

H0 g ItOAc-hePanes, to provi1e 45 mg U51gW of o&efin 37. 

Data for (2',4',7&,8',")-8-cyclohexyl-8-methoxy-2,4,5,7-tetramethyloct-5-en-1-ol (37): 

k$m589
H0 !V.3V o Uc 0.3V, C$C&3Wi 1$ NM* U500 M$6, CDC&3W " 5.198 U1, $ h 9.9 $6, 1$W, 3.54 

U11, $ h 10.F, 5.1 $6, 1$W, 3.45-3.3V Um, 4$W, H.FF U11, $ h V.F, 3.8 $6, 1$W, H.FH-H.5V Um, 1$W, 
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H.HV-H.18 Um, 1$W, 1.93-1.8V Um, 1$W, 1.V5-1.49 Um, 5$W, 1.38-1.H5 Um, 5$W, 1.H1-1.09 Um, 5$W, 

0.98-0.88 Um, 11$Wi 13C NM* U1HF M$6, CDC&3W "138.V, 1HF.5, 91.3, F8.0, F1.9, 41.9, 40.F, 

38.F, 34.V, 33.8, 30.H, H9.3, H8.9, HF.8, HF.5, H0.H, 18.V, 1V.V, 1H.Hi I* Uthin fi&m, NaC&W 3389, 

H9H5, H85H, 1450, 1099, 104H cm-1i Z*M" UII, NaW ca&c1 for C19$3FOHNa, 319.3 %&' UM j NaWi 

observe1, 319.5 UM j NaWj %&') 
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363696968686:6:646468686<6<61661661161161261261361361961961861861:61:6  
 

1H NM@ A866 MHB) anD 13E NM@ A12: MHB) of coFpounD 11 AE+El3) 
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678678176176178178276276278278376376378378976976978978876876878878:76:76:78:78476476478478  
 

16162626363696968686:6:646468686<6<61661661161161261261361361961961861861:61:6  
 
 
 1H NM@ A966 MHB) anD 13E NM@ A12: MHB) of coFpounD 15 AE+El3) 
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678678176176178178276276278278376376378378976976978978876876878878:76:76:78:78476476478478  
 

16162626363696968686:6:646468686<6<61661661161161261261361361961961861861:61:6  
 

1H NM@ A866 MHB) anD 13E NM@ A166 MHB) of coFpounD 1E AE+El3) 
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176176178178276276278278376376378378976976978978876876878878:76:76:78:78476476478478  
 

2626363696968686:6:646468686<6<61661661161161261261361361961961861861:61:6  
 
 

1H NM@ A866 MHB) anD 13E NM@ A166 MHB) of coFpounD B6 AE+El3) 
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363696968686:6:646468686<6<61661661161161261261361361961961861861:61:6146146  
 

1H NM@ A866 MHB) anD 13E NM@ A12: MHB) of coFpounD B7 AE+El3) 
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676676678678176176178178276276278278376376378378976976978978876876878878:76:76:78:78476476478478  
 

6616162626363696968686:6:646468686<6<61661661161161261261361361961961861861:61:6  
 

1H NM@ A866 MHB) anD 13E NM@ A12: MHB) of coFpounD BE AE+El3) 
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678678176176178178276276278278376376378378976976978978876876878878:76:76:78:78476476478478  
 

2626363696968686:6:646468686<6<61661661161161261261361361961961861861:61:6  
 

1H NM@ A866 MHB) anD 13E NM@ A12: MHB) of coFpounD 3I AE+El3) 
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2626363696968686:6:646468686<6<61661661161161261261361361961961861861:61:6  
 
 1H NM@ A866 MHB) anD 13E NM@ A12: MHB) of coFpounD 3B AE+El3) 
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676676678678176176178178276276278278376376378378976976978978876876878878:76:76:78:78476476478478  
 

16162626363696968686:6:646468686<6<6166166116116126126136136196196  
 

1H NM@ A866 MHB) anD 13E NM@ A12: MHB) of coFpounD 35 AE+El3) 
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678678176176178178276276278278376376378378976976978978876876878878:76:76:78:78476476478478  
 

16162626363696968686:6:646468686<6<6166166116116126126136136196196  
 

1H NM@ A966 MHB) anD 13E NM@ A12: MHB) of coFpounD 37 AE+El3) 


