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Figure 1: Schematic construction of the undivided electrolysis cell (top), photo of the

undivided electrolysis cell (bottom).
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Figure 2: Schematic construction of the divided electrolysis cell (top), photo of the

divided electrolysis cell (left) and photo of the carbon fiber electrode (right).
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Figure 3: Comparison of the diastereoselectivity in conventionand electrochemical

selenoetherficationof 1,4-dienol (2I).

1V. M. Divac, Z. M. Burgar i $ynthesi®009 21, 36843688.
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Figure 4: Crystal structure of threo-2-(1-iodo-2-(2,4,6trimethoxyphenyl)ethyl)-4-
methylenetetrahydrofuran (5g).



Crystal data o{59):

Habitus, colour

Crystal size

Crystal system
Space group
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Empirical formula
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Absorption coefficient
F(000)

Data collection:

Diffractometer type
Wavelength

Temperature

Theta range for data collection
Index ranges

Data collection software

Cell refinement software
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Solution and refinement:
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Experimental
General methods

'H-NMR spectra were recorded on either an-300 (300 MHz),DRX-400 (400 MHz), AV

500 (500MHz) or @RX-500 (500 MHz) all manufactured by Bruker Physics. The spectra
were recorded at room temperature utilizing preset pulse programs. The chemical shifts are
given relative to tetramethylsilane as an internal standérd solvent signal was used for
calibration g(=ugeppm).l v 0 (CHCI

3C-NMR spectra were recorded on either an-380 (75 MHz), DRX400 (100 MHz),
AV-500 (125 MHz) ora DRX-500 (150 MHz) all manufactured by Bruker Physics. The
chemical shifts & given relative to tetramethylsilane as an internal standard. The solvent
signal was wused for gca@1l6ppmati on (uswually @

Infrared spectra (IR) were recorded on an Alph&T-IR-Spectrometer manufactured by

Bruker Physics. The absorptibands are given in wave numbers ®m

GC/MS spectra were recorded utilizing an Agilent 6890 86tem coupled with a Hewlett
Packard 5973 Mass Selective Detector. lonization was accomplished by electron ionization
(El) at energy of 70 eV. The detectesh imasses (m/z) are reported in u corresponding to the

intensity of the signals as a percentage of the most intense signal.

High-resolution mass spectra (HRMS) were recorded as electron ionization spectra
(E/HRMS) at an energy of 70 eV on a Finnigan MAFSOMass Spectrometer or as electron
spray ionization (ESI/HRMS) on a Micromass VG AutoSpec Mass Spectrometer. The

detected ion masses (m/z) are given in u.

Thin layer chromatography (TLC) was carried out on prefabricated plates (silica gel 60, F254
with fluorescence indicator) manufactured by Merck. Detection was carried out by
fluorescence quenchi ngm)andtdévelopment 9f the alatgs by( g =
immersion in either potassium permanganate staining solution (NgHT®25g), KMnO,

(3.8 g), BO (1000mL) or cerium sulphate staining solution (Ce(®®2.00g), concentrated
sulphuric acid (50nL), ammonium molybdate (50d), H.O (400mL)) followed by gentle

heating.

Flash chromatography (FC) was carried out on silica gel 666440m, -4D(3 @ek
ASTM) purchased from either Merck or Macheidggel at room temperature and with-0.2

0.5 overpressure @N The utilized solvents were dried using common procedures.



Solvents: DCM was ried over RO, CHsCN was dried over Caiiwhile THF and diethyl
ether were dried over sodium/benzophenone and distilled under a nitrogen atmosphere. Other

solvents were dried using common procedures.

Reactions requiring wateror air-sensitive compounds were carried out in vacuamd
flame-dried flasks utilizingSchlenk techniques under an argon atmosphere kept at a slight

overpressure. Reaction progress was monitored by 8t GC/MSanalysis.

The carbon fiber electrode material was purchased R&@ Faserverbundwerkstoffe GmbH
Germany(item descriptionCarbon roviig PyrofilTM TR50S 6k /400 tex Before use, the

carbon fibers were bound together and fixed with a platinum(sée Sl, iigure 2)

General procedure for the preparation of aryl-substituted 1,3butadienes (GP1j

Ph3F+>—/_ Br
AN KOtBu .
A =
O A TR oo //T\\““Af

Allyltriphenylphosphonium bromide (14quiv) and potassiurtert-butoxide (1.22quiv) were
dissolved in THF and stirred at ambient temperature foni20 The suspension was cooled

to 0°C, the aldehyde (1.€quiy) was added and the mixture was stirred until coteple
conversion was detected By.C and GCMS analysis. Then, saturated ammonium chloride
solution was added followed by extraction with 3xmb diethyl ether. The organic layers
were combined, dried over p&0O, and concentrated under reduced pressure. cfhde
product was adsorbed on silica and was purified by column chromatography to give a mixture
of E/Z isomers. TheE/Z ratios were determined by integration of suitattleNMR signals

and GGAnalysis.

Buta-1,3-dienylbenzene(1a)

//_\\MN@

The title compound was synthesized according to GP1 udigtiriphenylphosphonium
bromide (4.22g, 11.0mmol, 1.lequiV), potassium tert-butoxide (1.35g, 12.0mmol,
1.2equiV) andbenzaldehyd€1.06g, 10.0mmol, 1.0equiy) and was obtained after column

2 G. Hilt, M. Danz,Synthesi®008 14, 22572263.



chromatography (eluenti-pentane) as colorless liquid (98iQ, 7.20mmol, 72%,E/Z ratio

60:40)."H NMR (300 MHz, CDC}) U i 7.215m, 10H), 7.04 6.73 (m, 2H), 6.69 6.42

(m, 3H), 6.30 (tJ = 11.3 H, 1H), 5.40 (dddJ = 16.8, 7.1, 6.2 Hz, 2H), 5.315.15 (m, 2H).

3C NMR (75MHz, CDCk) a 137.5, 137. 33, 137.29, 133.
129.2,128.8, 128.4, 127.8, 127.2, 126.6, 119.8, 117.7.

The analytical data are in accordance withliteeature®

1-Bromo-4-(buta-1,3-dienyl)benzeneg(1b)

//_\\,vw@—Br

The title compound was synthesized according to GP1 usdigtiriphenylphosphonium

bromide (4.22g, 11.0mmol, 1.lequiV), potassium tert-butoxide (1.35g, 12.0mmol,

1.2equiv) and 4-bromobenzaldehydgl.85g, 10.0mmol, 1.0equiv) and was obtained after

column chromatography (eluemtpentane) as colorless liquid (1.497.13mmol, 71%,E/Z

ratio 61:39).*H NMR (300 MHz, CDC§) U i 7.366(rh,4H), 7.26 (dd,J = 10.8, 8.0 Hz,

2H), 7.19 (d,J= 8.4 Hz,2H), 6.80 (dddJ = 15.0, 13.6, 7.8 HZH), 6.641 6.14 (m,4H),

5.507 5.31 (m,2H), 5.31i 5.13 (m,2H). **C NMR (75 MHz,CDC}) U 137. 0, 136 .
132.9, 131.9, 131.7, 131.6, 131.5, 130.7, 130.5, 129801221.5, 121.1, 120.5, 118.5.

The analytical data are in accordance with the literdture.
1-(Buta-1,3-dienyl)-2-chlorobenzeneg(1c)

Cl

m@

The title compound was synthesized according to GP1 uwdigtiriphenylphosphonium
bromide (4.22g, 11.0mmol, 1.lequiV), potassium tert-butoxide (1.35g, 12.0mmol,
1.2equiV) and2-chlorobenzaldehydél.41g, 10.0mmol, 1.0equiv) and was obtained after
column chromatography (eluemtpentane) as colorless liquid 12.g, 7.11mmol, 71%,E/Z
ratio 52:48).'H NMR (300 MHz, CDC}) U i 7.3088, 4H), 7.30 7.13 (m, 4H), 7.10
6.26 (m, &), 5.38 (dddd, = 16.9, 16.0, 5.5, 4.6 Hz, 2H), 5.325.14 (m, ). **C NMR
(75MHz, CDCkL) 187.2, 135.6, 133.8, 133.4, 1331B2.2, 132.1, 131.3, 130.0, 129.6,

% A. Lishchynskyi, K. MufiizChem. Eur. J2012 18, 22122216.
“D. A. Mundal, K. E. Lutz, R. J. Thomso®yg. Lett.2009 11, 465468.
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128.8, 128.7, 128.6, 127.7, 127.2, 127.0, 126.5, 126.4, 120.5, IR8(ATR) 3060, 2918,
1815, 1684, 1592, 1468, 1434, 1124, 1042, 1003, 967, 908, 749MEOEI+) m/z= 164
(IM]*, 11), 129 (100), 149 (5), 102 (13), 77 (10), 51 (HRMS (EI+) mz calculated for
C10HsCl (IM]*): 164.0393; founnl164.0376.

Methyl 3-(buta-1,3-dienyl)benzoate(1d)

COzMe

m@

The title compound was synthesized according to GP1 uaigtiriphenylphosphonium
bromide (4.22g, 11.0mmol, 1.lequiV), potassium tert-butoxide (1.35g, 12.0mmol,
1.2equiv) and methyl 3formylbenzoate(1.64g, 10.0mmol, 1.0equivy) and was obtained
after colunn chromatography (eluent-pentane/BEO 1:1) as colorless liquid (1.2y
6.75mmol, 68%,E/Z ratio 70:30)'H NMR (300 MHz, CDCY) U i 8.974rB, 2H), 7.97
7.85 (m, 2H), 7.66 7.47 (m, 2H), 7.47 7.33 (m, 2H), 6.96 6.74 (m, 2H), 6.65 6.22 (m,
4H), 5.41 (ddd) = 16.9, 6.0, 5.1 Hz, 2H), 5.335.15 (m, 2H), 3.93 (2x s, 6H, GHE/Z). °C
NMR (75MHz, CDCL) U0 166 . 939.6, 13/6,603698,7133.31132.7, 131.8, 131.7,
130.8, 130.7, 130.6, 130.3, 130.0, 129.2, 128.7, 128.5, 128.3, 1284, 120.6, 118.6, 52.2
(2C). IR (ATR) 3008, 2952, 1720, 1598, 1437, 1280, 1195, 1108, 997, 908, 752, 719, 690.
MS (El+) m/z= 188 ([M]', 18), 157 (10),129 (100), 128 (79), 102 (4),(9¥, 129 (100), 149
(5), 102 (13), 77 (10), 51 (17HRMS (El+) nvz calculated for GH1,0; ([M]¥): 188.0837;
found 188.0839.

1-(Buta-1,3-dienyl)-4-(trifluoromethyl)benzene (1e)

The title compound was synthesized according to GP1 uwdigtiriphenylphosphonium
bromide (4.22g, 11.0mmol, 1.lequiV), potassium tert-butoxide (1.35g, 12.0mmol,
1.2equiv) and 4-(trifluoromethyl)benzaldehydg1.74g, 10.0mmol, 1.0equiv) and was
obtained after column chromatography (eluerpentane) as colorless liquid (1.83
6.71mmol, 67% E/Z ratio 56:44)."H NMR (300 MHz, CDC}) U i 7.243r8, 4H), 6.95
6.82 (m, 4H), 6.80 6.54 (m, 2H), 6.53 6.11 (m, 4H), 5.42 5.23 (m, 2H), 5.23 5.06 (m,
2H). *C NMR (75 MHz, CDC}) U 1 4JE 2D6HZ),d409 (d, J = 21.6Hz), 136.8,
132.8, 132.7132.1, 131.4,129.8, 129.7129.3, 128.9, 126,6125.7 (qJ = 3.9 Hz), 125.3 (q,
10



J = 3.8 Hz),124.4 (g,J = 272.7 Hz),121.3, 119.5"F NMR (282 MHz, CDC}) - 62.53,
- 62.54.

The 'J-CF3 coupling of the minor isomer cannot be identified in'fl®eNMR spetra. The

analytical data are in accordance with the literature.

1-(Buta-1,3-dienyl)-4-methoxybenzeng1f)

7 Nl )—ome

The title compound was synthesized according to GP1 uaigtiriphenylphosphonium

bromide (4.22g, 11.0mmol, 1.lequiV), potassium tert-butoxide (1.35g, 12.0mmol,

1.2 equiv) and4-methoxybenzaldehydd.85g, 10.0mmol, 1.0equiv) and was obtained after

column chromatography (eluemepentane/B0 20:1) as yellow oil (1.48, 8.93mmol, 89%,

E/Z ratio 73:27) '"H NMR (300 MHz, CDC§) U i 77.23%(th, 4H), 6.98 6.81 (m, 4H),

6.75i 6.58 (m, 1H), 6.58 6.33 (m, 3H), 6.19 (t) = 11.3 Hz, 1H), 5.41 5.24 (m, 2H), 5.24

i 5.05 (m, 2H), 3.82 (2x s, 6H, GHE/Z). ®CNMR (75MHz,CDC}) & 159.5, 158. ¢
133.5, 135, 130.4, 130.2, 130.1, 129.5, 128.1, 127.827.®, 119.1, 116.6, 114.213.8,

55.43, 55.41.

The analytical data are in accordance with the literdture.
2-(Buta-1,3-dienyl)-1,3,5trimethoxybenzene(19g)

MeO

MeO

The title compound was synthesized according to GP1 wdigtiriphenylphosphonium
bromide (2.95g, 7.70 mmol, 1.lequiv), potassium tert-butoxide (943mg, 8.40 mmol,
1.2equiy) and 2,4,6trimethoxybenzaldehydg(1.37g, 7.00 mmol, 1.0equiv) and was
obtained aftercolumn chromatography (eluent:pentane/BO 5:1) as yellow oil (1.28,
5.57mmol, 80%,E/Z ratio 68:32) Smp. 41-43°C.*"H NMR (300 MHz, CDC}) U i 7.063 2
(m, 1H), 6.84 (dJ = 16.0 Hz, 1H), 6.64 6.22 (m, 2H), 6.21 6.09 (m, 4H), 5.24 (dd] =
16.4, 10.4 Hz, 2H), 5.05 (dd,= 8.6, 7.9 Hz, 2H), 4.12 3.55 (4x s, 18HF/Z-OCH). *C

3 G. Hilt, M. Danz,Synthesi®008 14, 22572263.
3 G. Hilt, M. Danz,Synthesi®008 14, 22572263.
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NMR (75 MHz, CDC}) u 160. 9, 160. 4, 159. 6, 158. 6,
124.2,122.1, 117.0, 115.0, 108.1, 90.9, 90.8, 56.0, 55.9, 55.5, 55.4.

The aralytical data are in accordance with the literafure.
4-(Buta-1,3-dienyl)-1,2-dimethoxybenzene (1h)

OMe

The title compound was synthesized according to GP1 uaigtiriphenylphosphonium
bromide (8.05g, 21.0mmol, 1.lequiv), potassium tert-butoxide (2.47g, 22.0mmol,
1.2equiv) and 3,4-dimethoxybenzaldehydg.32g, 20.0mmol, 1.0equiv) and was obtained
after column chromatography (eluent-pentane/BO 15:1) as colorless oil (2.7h
14.5mmol, 73%,E/Z ratio 58:42)*H NMR (300MHz, CDCkL) U i 6.539m, $), 6.49i

6.06 (m,4H), 5.361 4.99 (m, #), 3.85 @x br s, 1M, E/Z-OCH;s). *C NMR (75 MHz,
CDCl) a 149. 3, 149. 1, 148. 8, 148. 5, 137. 4,
121.9, 120.0, 119.2, 116.7,112.4114, 111.2, 109.0, 56.0 (2C)

The analytical data are in accordance with the liter&ture.
1-Bromo-2-(buta-1,3-dienyl)-4,5-dimethoxybenzene (1i)

OMe

Br

The title compound was synthesized according to GP1 wdigtiriphenylphosphonium
bromide (4.22g, 11.0mmol, 1.lequiV), potassium tert-butoxide (1.35g, 12.0mmol,
1.2equiv) and 2-broma4,5-dimethoxybenzaldehyd@.45g, 10.0mmol, 1.0equiv) and was
obtained after column chromatography (eluenpentane/B0O 3:1) & yellow solid (210g,
7.81mmol, 78%E/Z ratio 73:27).Smp.69-72 °C.*H NMR (300 MHz, CDC}) U i 8.981 0

(m, 2H), 6.87 (s, 2H), 6.886.23 (m, 6H), 5.49 5.15 (m, 4H), 3.88 (2x br,42H, CHs;-E/Z).

3C NMR (75 MHz, CDC}) U , 1409 1481, 1473, 1373, 133.0, 132, 131.3, 131.1,

1305, 1299, 129.6, 12Q, 118.0, 115, 1156, 1145, 114.0, 1088, 564, 56.3, 563, 56.2.

IR (ATR) 3085, 3005, 2934, 2908, 2838, 1597, 1500, 1463, 1430, 1383, 1261, 1210, 1163,

®S. B. Bharate, R. Mudududdla, R. Sharma, R. A. Vishwakafetsahedron Lett2013 54, 29132915.
®B. P. Joshi, N. P. Singh, A. Sharma, A. K. SinBhem. NatComp.2005 41, 370-373.
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1031, 909, 868, 838MS (El+) m/z= 268 (M]*, 33), 189 (60), 174 (57), 159 (100), 145 (24),
131 (35), 115 (45), 103 (37), 77 (33JRMS (El+) m/z calculated for GH130,Br ([M]™):
268.0099; found268.00951C in the**C NMR spectra cannot be identified.

3-(Buta-1,3-dienyhfuran (1))

//_\\m@
The title compound was synthesized according to GP1 uaigiriphenylphosphonium
bromide (2.95g, 7.70 mmol, 1.lequiv), potassium tert-butoxide (943mg, 8.40 mmol,
1.2equiv) and furan3-carbaldehydg841g, 7.00 mmol, 1.0equiv) and was obtained after
column chromatography (eluent:pentane) as colorless oil (678y, 5.65mmol, 81%,E/Z

ratio 61:39).'H NMR (300 MHz, CDC}) U i 7.346rh, 4H), 7.01 6.79 (m, 1H), 6.65

6.36 (M, 4H), 6.25 6.08 (m, 3H), 5.43 5.07 (m, 4H)*C NMR (75 MHz, CDC}) 148.8,

143.2, 141.7, 141.0, 137.2, 133.4, 129.9, 129.7, 124.5, 122.6, 122.6, 120.1, 119.1, 116.8,
111.0, 107.6IR (ATR) 3432, 2923, 2839, 2727, 1759, 1720, 1670, 1633, 1567, 1159, 1072,
1006, 971, 921, 872, 7084S (El+) m/z= 120 (M]", 10), 105 (100), 94 (52), 84 (40), 77

(73), 65 (20)HRMS (El+) m/z calculated for @HgO ([M]7): 120.0575; found120.0578

2-(Buta-1,3-dienyl)thiophene (1k)

//_\\M(/j
S

The title compound was synthesized according to GP1 uwdigtiriphenylphosphonium

bromide (4.22g, 11.0mmol, 1.lequiV), potassium tert-butoxide (1.35g, 12.0mmol,

1.2equiv) and thiophene2-carbaldehydg1.12g, 10.0mmol, 1.0equiv) and was obtained

after column chromatography (eluentpentane/BEO 50:1) as yellow oil (1.08, 7.46mmol,

75%, E/Z ratio 54:46)."H NMR (300 MHz, CDC}) U i 7.5%6(®, 1H), 7.54 7.37 (m,

2H), 7.371 7.20 (m, 4H), 7.10 6.87 (m,2H), 6.87i 6.63 (m, 2H), 6.42 (1) = 11.5 Hz, 1H),

5.70 (d,J = 16.6 Hz, 1H), 5.65 5.52 (m, 2H), 5.44 (d] = 9.9 Hz, 1H)**C NMR (75 MHz,

CDClh) 0 142. 6, 140.4, 136.8, 133.3, 129.5,

124.6, 122.6, 120,217.6.

The analytical data are in accordance with the literdture.

"E. A. Braude, J. S. Fawcett, D. D. E. NewmarChem Socl952 41554158.
13
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General procedure for the cobaltcatalyzed 1,4hydrovinylation of aryl -substituted buta

1,3-dienes with allyloxytrimethylsilane and subsequent desilylation with TBAF (GP2)

1. CoBry(dppe)

Zn, Znl,
X CH,Cl,, rt
TMSO\J * — " A
/1 2. TBAF, THF 2
Ar

0°C,3h Ar

Cobaltdibromo(1,3is(diphenylphosphino)ethane)-{® mol%), zinc powder (120 mol%)

and zinc iodide (120 mol%) were suspended in GEl, and stirred at r.t. for 2in. Then

the butal,3-diene (1.Cequiv) and the alkene (2-2.0equivy) were added and stirred at r.t.

until complete conversion was detected by TLC and &S analysisn-Pentane was added,

the mixture was filtered through a short pad of silica and concentrated under reduced pressure.
The crude material was dissolved5 mL THF, TBAF (1M in THF, 1.1equiv) was added

and the mixture was stirred at 0 °C fon.3Upon completion of the reaction . H,O were

added, the mixture was extracted with 3xnb Et,O, dried over Ng5O,, filtered and
concentrated under reduceegsure. The product was obtained after column chromatography
(n-pentane/BD).

(2)-2-M ethylene 6-phenylhex4-en-1-ol (2a)

HO

The title compound was prepared according t@ @stng CoBg(dppe) (85mg, 0.30mmol,

10 mol%), zinc powder 89mg, 0.60mmol, 20mol%), zinc iodide 192mg, 0.60mmol,

20 mol%), butal,3-dienylbenzene (391mg, 3.00mmol, 1.0equiv) and
allyloxytrimethylsilane 782mg, 6.00mmol, 2.0equiv). Deprotection was performed using
TBAF (3.3mL, 3.30mmol, 1.1equiv, 1M in THF). The product was obtained after column
chromatography (eluenti-pentane/BD 5:1Y 3:1) as colorless oil (33®1g, 1.80mmol, 60
%).'"H NMR (300 MHz, CDC}) U 7 . B=B.2,(4d,®26 Hz, 2H), 7.247.15 (m, 3H),
5.72 (dtt,J = 9.9, 7.1, 1.3 Hz, 1H), 5.58 (dft,= 10.5, 7.4, 1.5 Hz, 1H), 5.08 (d~= 1.4 Hz,
1H), 4.97 (ddJ = 2.4, 1.0 Hz, 1H), 4.12 (s, 2H), 3.44 (s 7.2 Hz, 2H), 2.95 (d] = 7.4 Hz,
2H), 1.52 (s, IH)®*CNMR (75 MHz, CDC}) o 147. 7, 1412891273, 30. 3,
126.1, 110.4, 66.1, 33.5, 31IR (ATR) 3331, 3064, 3021, 2912, 1650, 1601, 1493, 1447,
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1025, 900,737, 69MS (EI+) m/z= 188 ([M[, 7), 170 (18), 157 (27), 155 (32), 142 (14),
129 (47), 117 (70), 91 (100), 79 (32), 77 (1IBRMS (EI+) nVz calculated for GzH;60
([M]7): 188.1201; found188.1205.

(2)-6-(4-Bromophenyl)-2-methylenehex4-en-1-ol (2b)

HO

Br

The title compound was prepared according t@ @Ggtng CoBg(dppe) (85mg, 0.30mmol,

10 mol%), zinc powder 39 mg, 0.60mmol, 20mol%), zinc iodide 192mg, 0.60mmol,
20mol%), Xbromo4-(butal,3-dienyl)benzene (621 mg, 3.00mmol, 1.0equiv) and
allyloxytrimethylsilane {82 mg,6.00mmol, 2.0equiV). Deprotection was performed using
TBAF (3.3mL, 3.30mmol, 1.1equiv, 1M in THF). The product was obtained after column
chromatography (eluent-pentane/BO 5:1Y 3:1) as colorless oil (5689, 2.13mmol,
71%). 'H NMR (300MHz, CDCkL) U 1 7.354(18, 2H), 7.15 6.97 (m, 2H), 5.74 5.51

(m, 2H), 5.07 (dJ = 1.3 Hz, 1H) 4.94 (d,J = 1.3 Hz, 1H), 4.10 (s, 2H), 3.37 (@= 6.6 Hz,

2H), 2.92 (dJ = 6.7 Hz, 2H), 1.50 (s, 1H’C NMR (75 MHz,CDC) & 147 .5, 139. ¢
130.2, 129.6, 127.8, 119.9, 110.5, 66.1, 32.9, 3R.GATR) 3317, 3080, 3015, 2908, 1650,
1484, 143, 1401, 1315, 1191, 1067, 1012, 901, 831, ®&S.(El+) m/z= 266 ([M]', 7), 250

(11), 235 (19), 195 (19), 169 (40), 154 (28), 141 (29), 129 (47), 116 (100), 90 (29), 79 (31),
71 (13).HRMS (El+) vz calculated for GsH1s0Br ([M]7): 266.0306; founo266.0293.

(2)-6-(2-Chlorophenyl)-2-methylenehex4-en-1-ol (2c)

HO

The title compound was prepared according t@ Gstng CoBg(dppe) (85mg, 0.30mmol,
10mol%), zinc powder 39 mg, 0.60mmol, 20mol%), zinc iodide 192mg, 0.60mmol,
20mol%), X(butal,3-dienyl}-2-chlorobenzea (494mg, 3.00mmol, 1.0equiy) and
allyloxytrimethylsilane 469mg, 3.60mmol, 1.2equiV). Deprotection was performed using
TBAF (3.3mL, 3.30mmol, 1.1equiv, 1™ in THF). The product was obtained after colu

chromatography (eluent-pentane/BO 5:1) as colorless oil (54thg, 2.43mmol, 81 %).
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'H NMR (300 MHz, CDC}) U 7 .J% 5.5, (.6 tdz, 1H), 7.26 7.10 (m, 3H), 5.81
5.50 (m, 2H), 5.07 (dJ = 1.3 Hz, 1H), 4.95 (dJ = 1.3 Hz, 1H), 4.11 (s, 2HB.52 (d,J =
6.4Hz, 2H), 2.95 (dJ = 6.6 Hz, 2H), 1.50 (s, 1H}3C NMR (75 MHz, CDCk) U 14 7.
138.4, 134.1, 130.2, 129.6, 128.5, 128.2, 127.6, 127.0, 110.4, 66.1, 31.3R31ATR)
3329, 3068, 3018, 2925, 2866, 1652, 1470, 1440, 1043, 900, 744\I68EI+) m/z= 222
(IM]*, 3), 204 (7), 191 (11), 169 (15), 153 (7), 142 (100), 129 (21), 125 (27), 115 (15), 100
(42), 79 (34)HRMS (El+) m/z calculated for @H1sCIO ([M]*): 222.0811; founn222.0802.

(2)-M ethyl 3-(5-(hydroxymethyl)hexa-2,5-dienyl)benzoate(2d)

HO
CO,Me

The title compound was prepared according t@ @gtng CoBg(dppe) (79mg, 0.29mmol,
10mol%), zinc powder 37 mg, 0.57mmol, 20mol%), zinc iodide {82mg, 0.57mmol,
20mol%), methyl 3(butal,3-dienyl)benzoate 536mg, 2.85mmol, 1.0equiv) and
allyloxytrimethylsilane 445mg, 3.42mmol, 1.2equiv). Deprotection was performed using
TBAF (3.1mL, 3.14mmol, 1.1equiv, 1M in THF). The product was obtained after column
chromatography (eluent-pentane/BEO 3:1) as yellow oil (354ng, 1.44mmol, 51%).

'H NMR (300 MHz, CDC}) U 7 .J& 6.0, (.9 dz, 2H), 7.48 7.29 (m, 2H), 5.78

5.65 (m, 1H), 5.65 5.52 (m, 1H), 5.8 (d,J = 1.3 Hz, 1H), 4.97 (1) = 8.9 Hz, 1H), 4.13 (d,
J=19.8 Hz, 2H), 3.91 (s, 3H), 3.47 @z 6.9 Hz, 2H), 2.95 (d] = 7.1 Hz, 2H), 1.69 (s, 1H).
“CNMR (75MHz,CDC}) © 167.4, 147.6, 141.3, 133.1,
127.4, 110.666.1, 52.2, 33.3, 31.1R (ATR) 3433, 3016, 2951, 2910, 1716, 1438, 1279,
1196, 1106, 1079, 1028, 987, 899, 807, 746, 688.(El+) m/z= 246 ([MT, 1), 228 (32),

214 (100), 200 (5), 186 (18), 175 (23), 169 (50), 157 (15), 149 (50), 141 (17), 129 (81), 115
(47), 91 (51), 79 (52), 59 (22HRMS (El+) nvz calculated for GH103 ([M]7): 246.1256;

found 246.1257.
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(2)-2-M ethylene 6-(4-(trifluoromethyl) phenyl)hex4-en-1-ol (2e)

HO

CF3

The title compound was prepared according t@ @sing CoBg(dppe) 87 mg, 0.06mmol,
5mol%), zinc powder §mg, 0.12mmol, 10mol%), zinc iodide 38mg, 0.12mmol,
10 mol%), 1-(butal,3-dienyl}-4-(trifluoromethyl)benzene(231mg, 1.17mmol, 1.0equiv)
and allyloxytrimethylsilane 82 mg, 1.40mmol, 1.2equiV). Deprotection was performed
using TBAF @.0mL, 2.00mmol, 1.7equiv, 1M in THF). The product was obtained after
column chromaigraphy (eluentn-pentane/EO 3:1) as colorless oil (208g, 0.81mmol, 69
%).'H NMR (300 MHz, CDC}) U 7J1=34 HZ 2H), 7.21 7.04 (m, 2H), 5.72 5.32
(m, 2H), 4.93 (dJ = 1.1 Hz, 1H), 4.80 (d] = 1.2 Hz, 1H), 3.96 (s, 2H), 3.33 (@= 64 Hz,
2H), 2.78 (dJ = 6.5 Hz, 2H), 1.35 (s, IH’C NMR (75 MHz, CDC}) U 147 .35 145.
1.4Hz), 129.0, 128.7, 128(q, J = 31.3Hz), 128.2, 125.4 (q] = 3.8 Hz),124.5 (q,J = 270.9

Hz), 110.4, 65.9, 33.3, 30.9°F NMR (282 MHz, CDC}) - 62.3.IR (ATR) 3363, 3019,
2926, 1617, 1419, 1323, 1162, 1114, 1064, 1019, 974, 902, 842, 818/33&l+) m/z=

256 ([M], 4), 238 (29), 223 (24), 210 (13), 197 (17), 177 (26), 165 (34), 159 (54), 141 (17),
129 (65), 115 (36), 109 (26), 79 (LOB)RMS (El+) m/z calculated for GH150F; ([M]¥):
256.1075found 256.1074.

(2)-6-(4-M ethoxyphenyl)2-methylenehex4-en-1-ol (2f)

HO

OMe

The title compound was prepared according t@ @Ggtng CoBg(dppe) (85mg, 0.30mmol,
10mol%), zinc powder 89mg, 0.60mmol, 20mol%), zinc iodide 192mg, 0.60mmol,
20mol%), ZX(butal,3-dienyl}4-methoxybenzene(481mg, 3.00mmol, 1.0equiy) and
allyloxytrimethylsilane 782mg, 6.00mmol, 2.0equiV). Deprotection was performed using
TBAF (3.3mL, 3.30mmol, 1.1equiv, 1M in THF). The product was obtained after column
chromatography (eluenm-pentane/BO 3:1Y 1:1) as colorless oil (57fg, 2.61Immol,
87 %). 'H NMR (300MHz, CDCk) 710 (d,J = 8.6 Hz, 2H), 6.90 6.76 (m, 2H), 5.74
17



5.64 (m, 1H), 5.60 5.50 (m, 1H), 5.07 (s, 1H), 4.96 @z= 1.3 Hz, 1H), 4.11 (d] = 4.6 Hz,

2H), 3.79 (s, 3H), 3.37 (d,= 7.1 Hz, 2H), 2.93 (d] = 7.3 Hz, 2H), 1.48 () = 5.7 Hz, 1H).

13%C NMR (75MHz, CDCk) 1%8.1, 147.8, 132.9, 130.7, 129.4, 127.0, 114.1, 1563,
55.4, 32.6, 31.1IR (ATR) 3354, 3008, 2906, 2836, 1650, 1608, 1508, 1457, 1242, 1176,
1033, 899, 815, 772, 69MS (El+) m/z= 218 ([M]', 8), 200 (4), 187 (29), 172 (8), 159 (19),
147 (100), 134 (8), 121 (42), 108 (24), 91 (IBRMS (ESI+) m/z calculated for G4H150-H
(IM+H] "): 219.1381found 219.1380.

(2)-2-Methylene6-(2,4,6trimethoxyphenyl)hex-4-en-1-ol (2g)

HO
X OMe

MeO OMe

The title compound was prepared according t@ @Gstnhg CoBg(dppe) (61 mg, 0.26mmol,
5mol%), zinc powder 83mg, 0.51mmol, 10mol%), zinc iodide 163mg, 0.51mmaol,

10 mol%), 2(butal,3-dienyl)-1,3,5trimethoxybenzenel(12g, 5.09mmol, 1.0equiv) and
allyloxytrimethylsilane 796 mg, 6.11mmol, 1.2equiV). Deprotection was performed using
TBAF (6.1mL, 6.11mmol, 1.1equiv, 1M in THF). The product was obtained after column
chromatography (eluent-pentane/BO 1:1) as colorless oil (570g, 1.22mmol, 64%),
which solidified upon coolingSmp. 5556 °C.*H NMR (300MHz, CDCkL) 6113 (s, 2H),
5.59i 5.48 (m, 1H), 5.47 5.28 (m, 1H), 5.06 5.00 (m, 1H), 4.94 (d] = 1.3 Hz, 1H), 4.11
(d,J=4.6 Hz, 2H), 3.80 (2x s, 9H), 3.34 (dbs 7.1, 1.3 Hz, 2H), 3.02 (d,= 7.3 Hz, 2H),
1.68 (s, 1H)*C NMR (75MHz, CDCkL) 1%9.6, 158.7, 148.4, 130.7, 125.8, 109.9, 109.8,
90.9,66.1, 55.9, 55.5, 31.4, 21IR (ATR) 3391, 2999, 2938, 2837, 1595, 1497, 1455, 1437,
1204, 1147, 1121, 1059, 1042, 950, 897, #3ARMS (ESI+) m/z calculated for gH»,0O4Na
(IM+Na]™"): 301.1410; fand 301.1410.

(2)-6-(3,4-Dimethoxyphenyl}-2-methylenehex4-en-1-ol (2h)

HO
OMe

OMe

The title compound was prepared according to GP2 using(@ipe) 809mg, 0.50mmol,

5mol%), zinc powder §mg, 1.00mmol, 10mol%), zinc iodide(319mg, 1.00mmol,
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10mol%), 4(butal,3-dienyl)}1,2-dimethoxybenzene 1(90g, 10.0mmol, 1.0equiy) and
allyloxytrimethylsilane {.56mg, 12.0mmol, 1.2equiV). Deprotection was performed using
TBAF (11mL, 11.0mmol, 1.1equiv, 1M in THF). The product was obted after column
chromatography (eluent-pentane/BEO 1:1) asyellow oil (1.67mg, 6.72mmol, 67%).

'H NMR (300 MHz, CDC}) U i ®.753(®, 1H), 6.75 6.65 (m, 2H), 5.69 (dtt) = 9.7,

7.0, 1.2 Hz, 1H), 5.56 (dt§,= 10.5, 7.4, 1.4 Hz, 1H), 5.07 (@= 1.3 Hz, 1H), 5.02 4.87 (m,

1H), 4.10 (dJ = 6.5 Hz, 2H), 3.85 (s, 3H), 3.84 (s, 3H), 3.35J( 9.5 Hz, 2H), 2.93 (d] =

7.3 Hz, 2H), 1.61 (s, 1HYC NMR (75 MHz, CDC) & 149. 1, 147. 8, 147
127.1, 120.3, 112.0, 111.6, 110.3,16666.1, 56.0, 33.0, 31.0R (ATR) 3488, 3006, 2922,
2848, 1651, 1593, 1511, 1458, 1258, 1232, 1142, 1025, 898, 848, 806, 756|SH5EH!+)

m/z= 248 ([M]’, 66), 230 (72), 217 (29), 199 (31), 189 (22), 177 (100), 166 (42), 152 (18),
151 (90), 138 (85),28 (26), 115 (33), 107 (11), 95 (16), 91 (21), 77 (BBRMS (EI+) n/z
calculated for GH,003 ([M] *): 248.1412found 248.1397.

(2)-6-(2-Bromo-4,5-dimethoxyphenyl)}2-methylenehex4-en-1-ol (2i)

HO
OMe

Br OMe

The title compound waprepared according to GP2 using CgBppe) 80mg, 0.13mmol,

5mol%), zinc powder X6 mg, 0.26mmol, 10mol%), zinc iodide §3mg, 0.26mmaol,

10mol%), Xbromo2-(butal,3-dienyl}4,5dimethoxybenzene 700mg, 2.60mmol,

1.0equiv) and allyloxytrimethylsilae 694mg, 3.12mmol, 1.2equiv). Deprotection was
performed using TBAF 3 1mL, 3.12mmol, 1.2equiv, 1M in THF). The product was

obtained after column chromatography (elueapentane/EO 3:2) as colorless oil (507g,

1.55mmol, 60%).*H NMR (300 MHz, CDCY) &4 6. 99 (s, 1HKHb51(m. 71 (
2H), 5.06 (dJ = 1.0Hz, 1H), 4.94 (dJ = 1.1 Hz, 1H), 4.10 (s] = 9.3 Hz, 2H), 3.83 (s, 3H),

3.82 (s, 3H), 3.49 3.37 (m, 2H), 2.93 (d] = 5.8 Hz, 2H), 1.76 (s, 1H}*C NMR (75 MHz,

CDCly) a 148. 6, 148. 1, 147. 7, 132. 1, 129. 0, 1
56.1, 33.5, 31.2IR (ATR) 3511, 3425, 3080, 3008, 2907, 2842, 1651, 1602, 1502, 1440,
1379, 1336, 1255, 1213, 1157, 1028, 964, 899, 852, 801, 758, 69B3/8X&I+) m/z= 326

([M]7, 16), 231 (13), 216 (12), 176 (52), 151 (11), 115 (8), 98 (11), 73 (36), 6IHBF)S

(El+) m/z calculated for @sH19BrOs ([M] ¥): 326.0518found326.0508.
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(2)-6-(Furan-2-yl)-2-methylenehex4-en-1-ol (2j)

HO

\ N
o

The title compound was prepared according t@ Ggtng CoBg(dppe) 228 mg, 0.37mmol,
5mol%), zinc powder 48 mg, 0.73mmol, 10mol%), zinc iodide 233mg, 0.73mmaol,
10 mol%), 3(butal,3-dienyl)furan  (882mg, 7.34mmol, 1.0equiv) and
allyloxytrimethylsilane {.15g, 8.81mmol, 1.2equiv). Deprotection was performed using
TBAF (8.0mL, 1.09mmol, 1.1equiv, 1M in THF). The product was obtained after column
chromatography (eluent-pentane/&0 3:1Y 1:1) as ydow oil (772mg, 4.33mmol, 5%%).
(the product decomposes slowly at room temperatuiid!NMR (300MHz, CDCkL)  7.35
(s, 1H), 7.24 (dJ = 14.7Hz, 1H), 6.27 (s, 1H), 5.765.63 (m, 1H), 5.54 (dt] = 9.0, 7.4 Hz,
1H), 5.06 (s, 1H), 4.94 (s, 1H), 4.10 (s, 2H), 3.21J(d,7.0 Hz, 2H) 2.90 (d,J = 7.1 Hz, 2H),
1.44 (s, 1H)®*C NMR (75MHz, CDCkL) 14i7.6, 143.1, 139.1, 129.4, 127.4, 123.9, 111.1,
110.4, 66.1, 31.0, 23.0R (ATR) 3319, 3016, 2912, 1650, 1501, 1432, 1155, 1057, 1022,
984, 901, 873, 77MS (El+) m/z= 178 ([M[', 3), 160 (15), 147 (23), 131 (25), 117 (36), 107
(27), 91 (100), 79 (85), 77 (69), 67 (18), 57 (IBRMS (El+) m/z calculated for &H140
([M]7): 178.0994; found178.0990.

(2)-2-M ethylene 6-(thiophen-2-yl)hex-4-en-1-ol (2k)

HO

=
S/
The title compond was prepared according to Gistng CoBg(dppe) 228 mg, 0.26 mmol,
5mol%), zinc powder 48 mg, 0.51mmol, 10mol%), zinc iodide 233mg, 0.51mmaol,
10mol%), 2(butal,3-dienyl)thiophene {00mg, 5.14mmol, 1.0equiy) and
allyloxytrimethylsilane 805mg, 6.18mmol, 1.2equiv). Deprotection was performed using
TBAF (5.7mL, 5.65mmol, 1.1equiv, 1M in THF). The product was obtained after column
chromatography (eluent-pentane/EO 5:1) as orange oil (8689, 4.47mmol, 87%).
'H NMR (300MHz, CDCk) U 7 J% 31, 1.1dH¥,,1H), 6.93 (dd,= 5.1, 3.5 Hz, 1H),
6.871 6.73 (m, 1H), 5.85 5.68 (m, 1H), 5.68 5.51 (m, 1H), 5.08 (s, 1H), 4.96 (s, 1H), 4.11

(s, 2H), 3.61 (dJ = 7.2 Hz, 2H), 2.93 (d) = 7.3 Hz, 2H), 1.50 (s, 1HYC NMR (75 MHz,
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CDClz)y O 147. 4, 143.8, 129. 4, 127.9,IRIAZR). O, 12
3329, 3076, 3014, 2910, 1651, 1434, 1286, 1237, 1027, 899, 847, 822, 763,5@&I+M

m/z= 194 (IM[J', 7), 176 (15), 163 (24), 135 (33), 123 (100), 118), 97 (66), 91 (19),

79 (26). HRMS (El+) vz calculated for @H140S ([M]"): 194.0765found 194,0753.

General procedure for the cobaltcatalyzed 1,4hydrovinylation of alkenes with buta-
1,3-dienes (GP3j

CoBr,(dppe)

Ri Ra  zn, znl Ri
HO o + H - HOMRZ
7\ CH,Cl,, rt

Me

Cobaltdibromo(1,3is(diphenylphosphino)ethane) 1fl%), zinc powder (1@nol%) and

zinc iodide (10mol%) were suspended in QEl, and stirred at r.t. for 2thin. Then the buta
1,3-diene (1.Cequiv) and allyl alcohol (1.2-1.5equiv) were added and stirred at. runtil
complete conversion was detected by TLC @&@MS analysisn-Pentane was added and the
mixture was filtered through a short pad of silica. The solvent was evaporated and the crude

product was purified by column chromatography to give the desjdediene.

(2)-2-M ethylenehex4-en-1-ol (2I)

Me

The title compound was prepared according to GP3 usingCippe) (54 mg, 0.25mmol,
5mol%), zinc powder 30 mg, 0.50mmol, 10mol%), zinc iodide 160mg, 0.50mmaol,

10 mol%), 1,3butadiene 1.7mL, 20wt% in toluene, 5.00nmol, 1.0equiv) and allylalcohol
(349mg, 6.00mmol, 1.2equiy) in 3mL CH,Cl,. The product was obtained after column
chromatography (eluenti-pentane/B0 100:1Y 10:1) as colorless oil (51mg, 4.61mmol,
92%).'H NMR (300 MHz, CDC}) U i %.506(1, 1H), 5.50 5.35 (m, 1H), 5.02 (d] =

0.9 Hz, 1H), 4.89 (dJ = 1.0 Hz, 1H), 4.07 (s, 2H), 2.81 @z 7.3 Hz, 2H), 1.84 (br s, 1H),
1.63(d,J=6.7 Hz, 3H)®*CNMR (75MHz,CDC}) U 147.9, 127.3, 126.0
12.8.IR (ATR) 3338, 3080, 3017, 2918, 2862, 1651, 1437, 1403, 1026, 898MVEDEI+)

m/z= 111 ([M[", 3), 94 (82), 81 (29), 79 (100), 77 (71), 67 (38), 57 (56), 55 (65), 41 (77), 39
(70).HRMS (EI+) m/z calculated for GH1,0 ([M]™): 112.0888found 112.0885.

8 M. Arndt, M. Dindarg lu, H. G. Schmalz, G. HiltQrg. Lett.2011, 13, 62366239.
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4,5 Dimethyl-2-methylenehex4-en-1-ol (2m)

Me

HO\)J\)\/Me

Me
The title compound was prepared according to GP3 using (ippe) 463mg, 0.75mmol,
5mol%), zinc powder 48 mg, 1.50mmol, 10 mol%), zinc iodide 479mg, 1.50mmaol,
10mol%), dlylalcohol (1.31g, 22.5mmol, 1.2equiv) and 2,3dimethylbutal,3-diene
(1.23g, 15.0mmol, 1.0equiv) in 10mL CH,Cl,. The product was obtained after column
chromatography (eluent-pentane/BEO 6:1) as clorless oil (1.89y, 13.5mmol, 90%).
'H NMR (300MHz,CDCk) U 5.01 (s, 1H), 4.81 (s, 1H),
1H), 1.67 (s, 3H), 1.65 (s, 3H), 1.60 (s, 3tFC NMR (75 MHz, CDC) U 147 . 2, 12
124.7, 109.9, 66.0, 38.4, 20.7, 20.5, 18R.(ATR) 3319, 2987, 2913, 2860, 1650, 1443
1375, 1317, 1055, 1022, 65WS (El+) m/z= 140 ([M]', 33), 122 (45), 108 (18), 91 (81), 79
(82), 67 (69), 55 (75), 41 (89HRMS (El+) m/z calculatel for GoH160 ([M]): 1401201;
found 140.1203.

5-M ethyl-2-methylenehex4-en-1-ol (2n) and (Z2)-4-methyl-2-methylenehex4-en-1-ol (20)

Me

Me Me

The title compound was prepared according to G§t8g CoBg(dppe) 216 mg, 0.35mmol,

5mol%), zinc powder 46 mg, 0.70mmol, 10mol%), zinc iodide 223mg, 0.70mmaol,

10 mol%), isoprene 477 mg, 7.00mmol, 1.0equiv) and Allylalcohol 610mg, 10.5mmol,

1.5equiv) in 5mL CH,CI,. The product was obtained after column chromatography (eluent:
n-pentane/B0O 5:1Y 3:1) as colorless oil (78619, 6.23mmol, 89%, ratio2m:20 79:21).

NMR-data of the major isoméPm): *H NMR (300 MHz, CDC¥) & 5. 17 (im, 1H)
4.95 (m, 1H), 4.87 (dd] = 2.4, 1.0 Hz, 1H), 4.06 (d = 3.6 Hz, 2H), 2.75 (dJ = 7.3 Hz,

2H), 1.72 (d,J = 1.0 Hz, 3H), 1.62 (s) = 3.5 Hz, 3H), 1.27 1.11 (m, 1H).*C NMR
(75MHz,CDCE) U 148.4, 133.6, 121.IR (ATR)B399, 3080, 65. 9,
2968, 2920, 2863, 1650, 1443, 1377, 1101, 1014, 900,M37EI+) m/z= 126 ([M], 3),

111 (5), 108 (50), 95 (9), 93 (100), 77 (36), 67 (26), 55@BMS (EI+): m/z calculated for

CgH140 ([M]7): 126.1045; found126.1047.
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General procedure for the synthesis of 14lienols containing secondary alcohol
functions (GP4)

OTBS CoBr,(dppe) OTBS Me OH Me
Me — Me zn znl, P TBAF P
R + M R Me R Me
| CH,Cl,, rt Me THF,0°C,3h Me
s1 S2

S1: Cobaltdibromo(1,3dis(diphenylphosphino)ethane) (&®I%), zinc powder (2@nol%)

and zinc iodide (2@nol%) were suspended in GEl, and stirred at r.t. for 2in. Then the
alkene (1.Gquiv) and 2,2dimethylbutal,3-diene (1.22quiV) were added and stirred at r.t.
until complete conversion was detected by TLC and &S analysisn-Pentane was added,

the mixture was filtered through a shpad of silica (EO) and concentrated under reduced
pressure to give the TB®otected 1,4liene.S2: The 1,4diene was dissolved in THF, TBAF

(Im in THF, 1.2equiy) was added and the mixture was stirred at r.t. fér. ®pon
completion of the reaction I8L H,O wereadded, the mixture was extracted with 3xnil5

Et,O, dried over Nzg5Q,, filtered and concentrated under reduced pressure. The product was

obtained after column chromatographypentane/EDO).
tert-Butyl(2,3-dimethyl-5-methylenetridec2-en-6-yloxy)dimethylsilane

OTBS Me

/Me

Me

The title compound was prepared according to4-SP using CoBx(dppe) @24mg,
0.20mmol, 10mol%), zinc powder 26 mg, 0.40mmol, 20mol%), zinc iodide 128 mg,
0.40mmol, 20mol%), tert-butyl(decl-en-3-yloxy)dimethylsilane %41mg, 2.00mmol,
1.0equiv) and 2,3dimethylbutal,3-diene (97 mg,2.40mmol, 1.2equiV). The product was
obtained after the usual workup as colorless oil (@89 1.95mmol, 98%).*H NMR
(300MHz, CDCEL) U 4J=91P HZ, tH), 4.62 (dd] = 3.7, 1.7 Hz, 1H), 4.04 (§ = 6.2

Hz, 1H), 2.70 (s, 2H), 1.69 (s, 3H), 1.61 (s, 6H), 1.5B44 (m, 2H), 1.27 (s, 10H), 0.92

0.85 (m, 12H), 0.03 (sl = 5.0Hz, 3H), 0.00 (sJ = 3.0 Hz, 3H)*C NMR (75 MHz, CDC})

a 149. 5, 126. 3, 125. 2, 109. 4, 76. 5, 36. 8,
18.9, 18.4, 14.3,4.47,- 4.86.The analytical data are in accordance with the literdture.

°H. Menz, S. KirschQrg. Lett.2009 11, 5634 5637.
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2,3 Dimethyl-5-methylenetridec2-en-6-ol (2p)

/\/\/\)\[(\%\Me
M

e

The title compound was prepared according to4-SP usingtert-butyl(2,3dimethyl5-
methylenetride@-en-6-yloxy)dimethylsilane §24mg, 1.77mmol, 1.0equiv) and TBAF
(2.1mL, 2.12mmol, 1.2equiv, 1 M in THF) in 1mL THF. The product was obtained after
column chromatography (eluent:pentane/BO 6:1) as colorless oil (258g, 1.06mmaol,
60%)."H NMR (300 MHz, CDC}) U 5. 00 (s, 1H) J=¥W.8743 HY, s , 1H
1H), 2.85i 2.65 (m, 2H), 169 (s, 3H), 1.64 (s, 3H).61 (s, 3H), 1.58 1.50 (m,1H), 1.47

(d, J = 4.0 Hz, 1H), 1.43 1.14 (m, 10H), 0.87 (&) = 5.4 Hz, 3H).”*C NMR (75MHz,

CDCl;) 149.7, 126.7, 124.9, 110.0, 75.6, 36.8, 35.6, 32.0, 29.7, 29.4, 25.9, 22.8, 20.7, 20.5,
18.7, 14.2IR (ATR) 3344, 2921, 2858, 1644, 1453, 1378, 1310, 1227, 1117, 1023, 901, 721,
641, 551 MS (El+) m/z= 235 ([M[", 2), 220 (11), 213 (23), 135 (86), 122 Y6621 (71), 107

(100), 93 (52), 55 (61), 43 (55), 482). HRMS (El+) m/z calculated for GgHzO ([M]"):
238.2297; foun238.2306.

(1-(4-Bromophenyl)-4,5-dimethyl-2-methylenehex4-enyloxy) tert-butyl)dimethylsilane

OTBS Me

/Me

Me
Br

The ftle compound was prepared according to 4¢3 using CoBxdppe) 62mg,
0.10mmol, 5mol%), zinc powder ¥3mg, 0.20mmol, 10mol%), zinc iodide §4mag,
0.20mmol, 10mol%), (X(4-bromophenyb4,5dimethyl2-methylenehexd-enyloxy)gert-
butyl)-dimethylsilane(654mg, 2.00mmol, 1.0equiy) and 2,3dimethylbutal,3-diene (97
mg, 2.40mmol, 1.2equiv). The product was obtained after the usual workup as colorless oll
(776mg, 1.90mmol, 95%).*H NMR (300 MHz, CDC}) U 7J1=482 HZ, 2H), 223 (d,
J=8.1Hz, 2H), 5.16 (s, 1H), 5.11 (s, 1H), 4.73 (s, 1H), 2.6l 16.6 Hz, 1H), 2.41 (dl =
16.6 Hz, 1H), 1.63 (s, 3H), 1.46 (s, 6H), 0.92 (s, 9H), 0.07 (s, 801 (s, 3H)*C NMR
(75MHz, CDCEL) 149.0, 142.6, 131.1, 128.1, 126.6, 1241808, 110.6, 78.0, 35.5, 26.0,
20.6, 20.4, 18.7, 18.54.7,- 4.9. 1R (ATR) 2952, 2861, 1478, 1396, 1254, 1074, 1008, 963,
902, 865, 838, 781, 732, 674, 526S (El+) m/z= 408 ([MT’, 2), 329 (4), 393 (3), 278 (12),
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261 (12), 182 (14), 167 (8), 147 (10), 107 (8), 83 (61)(11B), 73 (16), 55 (14), 41 (12).
HRMS (EI+) m/z calculated for GH33BrOSi ([M]*): 408.1484; found408.1484.

1-(4-Bromophenyl)-4,5-dimethyl-2-methylenehex4-en-1-ol (2q)

OH Me

/Me

Me
Br

The title compound was prepared according to4-SP using (1(4-bromophenyb4,5
dimethyl2-methylenehexd-enyloxy)gert-butyl)dimethylsilane  (685mg, 1.67mmol,
1.0equiv) and TBAF 2.0mL, 2.01mmol, 1.2equiv, 1M in THF) in 2mL THF. The product
was obtained after column chromatography (elueapentane/BO 3:1) as colorless oil
(300mg, 1.02mmol, 61%)."H NMR (300MHz, CDCkL) i 71. 7548 (m, 2H), 7.30 7.22

(m, 2H), 5.26i 5.20 (m, 1H), 5.10 (d) = 3.8 Hz, 1H), 4.91 (dJ= 1.6 Hz, 1H), 2.60 (q,
J=16.0 Hz, 2H), 1.99 () = 9.1 Hz, 1H), 1.65 (s, 3H), 1.52 (@ 0.9 Hz, 3H), 1.50 (s, 3H).

3C NMR (75MHz, CDCkL) 148.5, 141.2, 131.6, 128.5, 127.1, 124.5, 121.6, 111.4, 76.9,
37.1, 20.7, 20.5,85 IR (ATR) 3342, 2984, 2912, 2860, 1644, 1589, 1483, 1441, 1401,
1326, 1228, 1183, 1107, 1066, 1038, 1011, 961, 907, 822, 732, 660, 609, 551, 527, 461.
MS (El+) m/z= 294 ([M], 21), 263 (32), 261 (31), 182 (100), 167 (42), 145 (39), 145 (89),
77 (62).HRMS (El+) mVz calculated for GH10BrO ([M]7): 294,0619; found294.0606.

General procedure for the electrochemical selenoalkoxylation of 1;dienols (GP5)

R4 Ph,Se, (0.5 eq)
HO \\_Ro _EtNBr (10 moi%)
CH3CN, rt, Pt/Pt

2 R3 10 mA, 6.67 mA/cm?

An undivided electrolysis cell was charged with diphedidelenide 78 mg, 0.25mmol,
0.5equiv), tetraethylammonium bromidell mg, 0.05mmol, 0.lequiv), the 1,4diene
(0.50 mmol, 1.0equiy) and 10mL CHsCN. Then, the cell wasquipped with a platinium
plate anode and cathode and electrolyzed under a constant ¢Lérema, 6.67mA/cnr) at
20 °C until completion was detected by TLC and-®4S analysis. Then, 1&L H,O were

added, the mixture was extracted with 3xnb Et,O, dried over Ng&5O, and the solvent was
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removed under reduced pressure. The product was obtaftexdcolumn chromatography
(n-pentane/EBD).

threo-4-M ethylene 2-(2-phenyl-1-(phenylselanyl)ethyl)tetrahydrofuran (3a)

The title compound was prepared according to GP5 udipgenyl diselenide(78 mg,
0.25mmol, 0.5equiv), tetraethylammonium bromidd 1 mg, 0.05mmol, 0.1lequiV) and(2)-
2-methylene6-phenylhex4-en1-ol (94mg 0.50mmol, 1.0equiy). The mixture was
electrolyzed until 2.3#/mol have passed. The product was obtained after column
chromatography gluent: n-pentane/BO 30:1) as colorless oil (#ag, 0.23mmol, 50%).

'H NMR (300 MHz, CDC}) Ui 1 7.284m, 2H), 7.23 7.04 (m, 8H), 4.91 4.85 (m, 1H),
4.857 4.79 (m, 1H), 4.39 (d] = 13.0 Hz, 1H), 4.17 (ddl = 13.0, 1.5 Hz, 1H), 4.01 (ddd=

9.3, 6.4, 3.2 Hz, 1H), 3.36 (td,= 7.6, 3.2 Hz, 1H), 3.21 3.11 (m, 1H), 2.97 (dt) = 10.9,

5.2 Hz, 1H), 2.73 2.60 (m, 1H), 2.46 (dddl = 6.3, 5.2, 3.1 Hz, 1H)3C NMR (75 MHz,
CDCl) 4 147. 9, 139. 9, 134. 5, 1.5,004.5,,80.5 2138, 4,
52.7, 39.9, 36.9'SeNMR (95 MHz, CDC}) U 3R4(BTRBI064, 3026, 2912, 2846,
1482, 1432, 1053, 1029, 885, 738, 6B (El+) m/z= 344 ([M[', 21), 262 (12), 187 (10),
169 (24), 157 (11), 145 (9), 129 (13), 117 (20), 105 (2D)(100), 83 (33), 77 (15HRMS

(EI+) m/z calculated for @H200Se ([M]): 344.0679; found344.0683.

threo-2-(2-(4-Bromophenyl)-1-(phenylselanyl)ethyl}4-methylenetetrahydrofuran (3b)

The title compound was prepared according to GP5 udipgenyl diselenide(78 mg,
0.25mmol, 0.5equiv), tetraethylammonium bromid@ 1 mg, 0.05mmol, 0.1equiy) and(Z)-
6-(4-bromophenyb2-methylenehexd-en-1-ol (134mg 0.50mmol, 1.0equiv). The mixture
was eletrolyzed until 2.24~/mol have passed. The product was obtained after column
chromatography (eluent-pentane/B0 50: 1Y30: 1) a s mg; 0.41annol, e s s
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82%)."H NMR (300 MHz, CDC}) U i 7.294(18, 4H), 7.26 7.15 (m, 3H), 7.10 6.95

(m, 2H), 5.021 4.94 (m, 1H), 4.94 4.87 (m, 1H), 4.46 (dJ = 12.9 Hz, 1H), 4.24 (dd] =

13.0, 1.5 Hz, 1H), 4.06 (ddd= 9.3, 6.4, 3.2 Hz, 1H), 3.423.32 (m, 1H), 3.18 (dd] = 14.0,

7.2 Hz, 1H), 2.95 (dd) = 14.0, 8.1 Hz, 1H), 2.81 2.67 (m, 1H), 2.63 2.49 (m, 1H).

3C NMR (75 MHz, CDCk) Ui .7,1138D, 134.6, 131.5, 131.2, 129.8, 12927.6, 120.3,
104.7, 80.5, 71.9, 52.4, 39.2, 36'6eNMR (95 MHz, CDC}) U 3R3(BTRB 3067,
2911, 2844, 1662, 1579481, 1432, 1405, 1312, 1262, 1066, 1020, 887, 832, 801, 738, 691.
MS (El+) m/z= 421 ([M]', 10), 340 (8), 267 (10), 249 (10), 183 (12), 169 (60), 157 (18), 128
(17), 115 (23), 95 (30), 83 (100), 77 (36)RMS (El+) m/z calculated for GyH19BrOSe
(IM]1): 421.9784found 421.9794.

threo-M ethyl-3-(2-(4-methylenetetrahydrofuran-2-yl)-2-(phenylselanyl)ethyl)benzoate
(3d)

The title compound was prepared according to GP5 udipbenyl diselenide(78 mg,
0.25mmol, 0.5equivV), tetraethylammonium bromidd 1 mg, 0.05mmol, 0.1lequiV) and(2)-
methyl 3(5-(hydroxymethyl)hex&,5-dienyl)benzoatg123mg, 0.50mmol, 1.0equv). The
mixture was electrolyzed until 5.4mol have passed. The product was obtained after
column chromatographyeluent: n-pentane/BO 30:1) as yellow oil (11g, 0.29mmol,
58%).'H NMR (300 MHz,CDCl) U 7 J87®4, §1dHd, 1H), 7.4%4 7.28 (m, 2H), 7.25

i 7.14 (m, 1H), 5.06 4.96 (m, 1H), 4.96 4.83 (m, 1H), 4.48 (d] = 13.0 Hz, 1H), 4.27 (d]

= 13.0Hz, 1H), 4.18 4.01 (m, 1H), 3.90 (s, 3H), 3.46 (til= 8.1, 3.4 Hz, 1H), 3.29 (dd,=

14.1, 7.1 Hz, 1H), 3.07 (dd,= 14.1, 8.2 Hz, 1H), 2.77 (dd,= 16.7, 8.3 Hz, 1H), 2.58 (dd,
J=155,59Hz, 1H®®*C NMR (75MHz,CDCk) U 167 . 3, 341641B4.23130.41 40 . 3,
129.8, 129.1, 128.5, 127.8, 127.5, 104.7, 80.7, 71.9, 52.4, 52.2, 39.6,"B&BIMR
(95MHz, CDCL) U BR3(ABTR)3060, 2949, 2849, 1720, 1582, 1475, 1437, 1281, 1200,
1105, 1031, 993, 886, 734, 69S (El+) m/z= 402 ([M[', 14), 314 (19), 244 (57), 228 (26),

213 (100), 175 (12), 169 (20), 163 (58), 149 (57), 129 (38), 115 (30), 95 (28), 82 (59), 77
(40).HRMS (EI+) myz calculated for H»:03Se ([M]): 402.0734; found402.0739.
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threo-2-(2-(4-M ethoxyphenyl)}1-(phenylselaryl)ethyl)-4-methylenetetrahydrofuran (3f)

The title compound was prepared according to GP5 udipgenyl diselenide(78 mg
0.25mmol, 0.5equivV), tetraethylammonium bromidd 1 mg, 0.05mmol, 0.1equiV) and(2)-
6-(4-methoxyphenyb2-methylenehexd-en-1-ol (109mg, 0.50mmol, 1.0equiV). The mixture

was electrolyzed until 2.18/mol have passed. The product was obtained after column
chromatography (eluent-pentane/BEO 30:1) as slight yellow oil (12hg, 0.34mmd,
68%).'H NMR (500MHz, CDCkL) 7i#7i 7.42 (m, 2H), 7.25 7.19 (m, 3H), 7.12 7.06

(m, 2H), 6.84i 6.78 (m, 2H), 5.03 4.86 (m, 2H), 4.47 (d) = 12.9 Hz, 1H), 4.25 (dd] =

13.0, 1.5 Hz, 1H), 4.09 (ddd,= 9.3, 6.4, 3.3 Hz, 1H), 3.78 (s, 3H), 3.4d, J = 7.6, 3.3 Hz,

1H), 3.08 (ddd,J = 91.9, 14.2, 7.7 Hz, 2H), 2.8l 2.51 (m, 2H)."*C NMR (126 MHz,
CDCl;) 1%8.3, 148.0, 134.5, 132.0, 130.4, 130.2, 129.1, 127.4, 113.9, 104.5, 80.4, 71.9,
55.4, 53.0, 39.0, 37.0/Se NMR (76 MHz, CDCk) 330.1.IR (ATR) 3066, 2997, 2941,
2837, 1670, 1609, 1579, 1509, 1437, 1361, 1300, 1243, 1175, 1034, 956, 888, 822, 740, 691,
528, 468, 408MS (El+): m/z= 374 (M]*,4), 216 (13), 147 (95), 121 (100), 115 (29), 91
(48), 78 (33), 77 (34) 51 (19), 321). HRMS: (El+): m/z calculated for GgH,,0,Se ([M]):
374.0785found 374.0787.

threo-4-M ethylene2-(1-(phenylselanyl}2-(2,4,6-trimethoxyphenyl)ethyl)tetrahydro-
furan (39)

OMe

The title compound was prepared according to GP5 udipgenyl diselenide(78 mg,

0.25mmol, 0.5equiv), tetraethylammonium bromid@ 1 mg, 0.05mmol, 0.1equiv) and(2)-

2-methylene6-(2,4,6trimethoxyphenyl)hexd-en-1-ol (139mg, 0.50mmol, 1.0equiV). The

mixture was electrolyzed until 4.89mol have passed. Theopluct was obtained after

column chromatography (eluemtpentane/BD 3:1Y 1:1) as yellow oil (9ing, 0.21Immol,

42%)."H NMR (300 MHz, CDC}) U i 7.395rh, 2H), 7.21 7.08 (m, 3H), 6.00 (s, 2H),
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4.897 4.82 (m, 1H), 4.83 4.76 (m, 1H), 4.38 (dJ = 13.0 Hz, 1H), 4.14 (dd) = 13.0,
1.6Hz, 1H), 3.95 (ddd) = 9.4, 6.3, 3.5 Hz, 1H), 3.72 (s, 3H), 3.65 (s, 6H), 3.55 (ded3.6,
7.0, 3.5 Hz, 1H), 3.18 (ddd,= 18.4, 17.3, 9.3 Hz, 2H), 3.082.95 (m, 1H), 2.70 2.53 (m,
1H), 2.42 (dd,J = 15.7, 6.1 Hz, 1H)**C NMR (75 MHz, CDC}) & 159. 9, 159.
134.0, 131.3, 128.7, 126.7, 109.3, 104.0, 90.6, 81.1, 71.8, 55.6, 55.4, 50.6, 37.3, 27.5.
"SeNMR (95 MHz, CDC}) U BR4(ATRY3070, 2928, 2841, 1597, 1495, 1459, 1422,
1261, 11981149, 1117, 1053, 1031, 949, 884, 804, 738, 692, BEL(EI+): m/z= 434

(IM]*, 1), 276 (11), 207 (26), 181 (100), 168 (85), 151 (9), 139 (20), 121 (18), 91 (12), 77
(13).MS: (El+): m/z calculated for GH260sSe ([M]'): 434.0996; foun434.1013.

threo-3-(2-(4-M ethylenetetrahydrofuran-2-yl)-2-(phenylselanyl)ethyl)furan (3j)

The title compound was prepared according to GP5 udipbenyl diselenide(78 mg,
0.25mmol, 0.5equiv), tetraethylammonium bromidd 1 mg, 0.05mmol, 0.1 equiv) and(2)-
6-(furan-2-yl)-2-methylenehexd-en-1-ol (89mg, 0.50mmol, 1.0equiv). The mixture was
electrolyzed until 2.5F/mol have passed. The product was obtained after column
chromatography (eluent-pentane/BEO 10:1) as yellow oil (15ng, 0.45mmol, 90%).

'H NMR (500 MHz, CDCY) U 7 .J5 2.2, (.9 dz, 2H), 7.37 7.31 (m, 1H), 7.31

7.22 (m, 4H), 6.27 (s, 1H), 5.034.97 (m, 1H), 4.93 (s, 1H), 4.47 @@= 13.0 Hz, 1H), 4.27
(d,J = 13.1 Hz, 1H), 4.19 4.11 (m, 1H), 3.38 (td) = 7.3, 3.8 Hz, 1H), 3.06 (dd,= 14.9,

7.0 Hz, 1H), 2.88 (dd] = 14.9, 7.5 Hz, 1H), 2.78 2.69 (m, 1H), 2.63 (dd] = 15.8, 6.3 Hz,
1H). ®*C NMR (126 MHz, CDC}) 4 147 . 8, 142. 9, 140. 3, 134.
111.4, 104.7, 80.8, 71.8, 5126.9, 28.9.'Se NMR (95MHz, CDCkL) & 3R4(ATRIL .
3070, 2914, 2847, 1725, 1576, 1474, 1433, 1161, 1061, 1025, 845, 785, 735, 690S597.
(El+): m/z= 334 ([M]', 15), 314 (10), 234 (7), 177 (42), 157 (26), 131 (19), 119 (12), 109
(21), 91 (41), 81 (1), 77 (49).HR-MS: (El+): mVz calculated for GH:s0,Se ([M]):
334.0472; found334.0473.
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threo-4-M ethylene 2-(1-(phenylselanyl)}2-(thiophen-2-yl)ethyl)tetrahydrofuran (3k)

The title compound was prepared according to GP5 udipbenyl diselenide(78 mg,
0.25mmol, 0.5equivV), tetraethylammonium bromidd 1 mg, 0.05mmol, 0.1equiV) and(2)-
2-methylene6-(thiophen2-yl)hex-4-en1-ol (97 mg, 0.50mmol, 1.0equiv). The mixture was
electrolyzed until 4.5%/mol have passed. The product was obtained after column
chromatography (eluent-pentane/B0 50:1Y 30:1) as yellow oil (108ng, 0.31mmol,
62%)."HNMR ( 300 MHz j 7.41 (mj 2HJ, 7.838d, J = 5.6, 2.5 Hz, 1H), 7.13 (dt,
J=4.3, 2.3 Hz, 2H), 7.05 6.84 (m, 2H), 6.16 5.96 (m, 1H), 5.01 (dt] = 4.4, 2.1 Hz, 1H),
4.977 4.86 (m, 1H), 4.59 4.37 (m, 2H), 4.37 4.18 (m, 1H), 4.13 (ddd, = 9.2, 6.4, 3.2 Hz,

1H), 3.42 (ddJ = 11.4, 5.7Hz, 1H), 3.25 (ddJ = 17.4, 9.3 Hz, 1H), 2.8B 2.64 (m, 1H),
2.537 2.34 (m, 1H)**C NMR (75 MHz, CDCk) 147.8, 142.4, 141.9, 134.5, 129.2, 127.5,
126.1, 124.6, 124.0, 104.7, 80.0, 71.0, 39.4, 37.0, 386.NMR (95 MHz, CDC}) U 34 3.
IR (ATR) 3075, 2908, 2843, 1725, 1689, 1431, 1040, 955, 885, 848, 738/I69EI+): m/z

= 350 ([MT', 1), 192 (92), 164 (14), 149 (15), 137 (76), 123 (80), 110 (45), 97 (59), 82 (87),
54 (100).HR-MS: (El+): mv/z calculated for GH1g0SSe ([M]): 350.0244; found350.0241.

threo-4-M ethylene-2-(1-(phenylselanyl)ethyl)tetrahydrofuran (3)

Me

nT

|E| SePh

h3:

The title compound was prepared according to GP5 udipgenyl diselenide(78 mg,
0.25mmol, 0.5equivV), tetraethylammonium bromidd1 mg, 0.05mmol, 0.1lequiV) and(2)-
2-methylenehexd-en-1-ol (56 mg, 0.50mmol, 1.0equiV). The mixture was electrolyzed until
2.19F/mol have passed. The product was obtained after column chromatography (eluent:
npentane/BO 50: 1Y25: 1) a smgdeBimmol,8694. H NMR (300MHz1 5
CDCl;) 78571 7.52 (m, 2H), 7.33 7.20 (m, 3H), 4.95 (dtJ = 21.7, 2.1 Hz, 2H), 4.45 (d,
J=13.1 Hz, 1H), 4.27 (dd}=13.1, 1.0 Hz, 1H), 4.03 (df,= 8.6, 6.2 Hz, 1H), 3.42 (quid,

= 6.9 Hz, 1H),2.63 (d,J= 6.1 Hz, 1H), 2.53 (dd] = 8.6, 1.9 Hz, 1H)1.41 (d,J = 7.0 Hz,

3H). *C NMR (75MHz, CDCk) 147.9, 135.1, 129.1, 127.6 (2C), 104.6, 83.0, 71.8, 43.0,
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36.4, 18.3"'SeNMR (95 MHz, CDC) U  3RB(ATR)L3069, 2957, 2917, 2840, 1665,
1579, 14731436, 1372, 1308, 1242, 1192, 1162, 1106, 1046, 961, 885, 839, 736, 692, 665,
469, 406.MS (EI+) m/z= 268 ([M]", 29), 186 (38), 158 (38), 111 (100), 83 (82), 57 (68).
HRMS (ESI+) m/z calculated for GH:0SeNa ([M+Nal]): 292.0259; found 292.0258.

2-M ethyl-4-methylene2-(2-(phenylselanyl)propan2-yl)tetrahydrofuran (3m) and 2,2,3
trimethyl -5-methylene 3-(phenylselanyl)tetrahydro-2H-pyran (4m)

Me
\\\Me 0o Me

The title compounds were prepared according to GP5 wdiplienyl diselenidg78 mg,
0.25mmol, 0.5equiv), tetraethylammonium bromidg 1 mg, 0.05mmol, 0.1equiv) and4,5
dimethyl2-methylenehexd-en1-ol (70mg, 0.50mmol, 1.0equiy). The mixture was
electrolyzel until 2.64F/mol have passed. Afterflash chromatography (eluent:
n-pentane/B0 30:1) the tetrahydrofuradm (68 mg, 0.23mmol, 46%) was obtained as slight
yellow oil and thepyran4m (71mg, 0.24mmol, 47%) was obtained as colorless oil.
Analytical daf of the tetrahydrofuraBm: *H NMR (500MHz, CDCkL) 7697 7.64 (m,
2H), 7.39i 7.34 (m, 1H), 7.32 7.27 (m, 2H), 5.02 4.99 (m, 1H), 4.95 4.92 (m, 1H), 4.47
(dt,J=7.3, 2.4 Hz, 1H), 4.38 (dg,= 13.1, 1.9 Hz, 1H), 3.16 (d,= 15.6 Hz, 1H), 2.34 (dd,
J=15.6, 1.1 Hz, 1H), 1.48 (s, 3H), 1.32 (s, 3H), 1.27 (s, 3@ NMR (75MHz, CDCk)
11148.6, 139.0, 128.7, 128.6, 128.4, 104.9, 89.0, 71.2, 55.8, 42.2, 26.8, 26.5'24 BMR
(95MHz, CDCL) 4#0.1.IR (ATR) 3070, 29632926, 2858, 1666, 1577, 1463, 1433, 1370,
1325, 1280, 1187, 1127, 1100, 1066, 1038, 884, 770, 740MBE&EI+) m/z= 269 (IM]', 7),
139 (100), 97 (91), 81 (95), 43 (5MWIRMS (EI+) m/z calculated for GH»c0Se ([M]):
296.0679; found296.0681.Analytical data of the pyradm: *H NMR (300MHz, CDCk)

= 7.697 7.62 (m, 2H), 7.42 7.27 (m, 3H), 4.84 (s, 1H), 4.68 (s, 14)22 (d,J = 13.2 Hz,
1H), 4.06 (dJ = 13.2 Hz, 1H) 2.54 (ddJ = 124.1, 14.3 Hz, 2H), 1.52 (s, 3H), 1.36 (s, 3H),
1.33 (s,3H). °C NMR (75MHz, CDCL) 142.2, 139.1, 128.9, 128.8, 127.5, 110.3, 77.6,
66.1, 54.4, 43.7, 24.6, 23.9, 23'8Se NMR (95MHz, CDCkL) 480.7.1R (ATR) 3069,
2979, 2933, 2843, 1655, 1577, 1442, 1372, 1297, 1254, 1219, 1149, 1055, 896, 810, 740, 693.
MS (El+) m/z= 296 ([M]’, 6), 139 (100), 123 (52), 81 (94), 77 (39), 43 (FBRMS (El+)
mvz calculated for GH.0OSe ([M]): 296.0679; found296.0666

31



thred/erythro-2-M ethyl-4-methylene 2-(1-(phenylselanyl)ethyl)tetrahydrofuran (3o and
3 o anjyl 2,2dimethyl-5-methylene 3-(phenylselanyl)tetrahydro-2H-pyran (4n)

Me Me
o I\E/Ie o Me o Mlae
i| SePh i| SePh H
SePh

The title compounds were prepared according to GP5 wdiplgenyl diselenidg 98 mg,
0.32mmol, 0.5equiv), tetraethylammonium bromidél7 mg, 0.08 mmol, 0.1equivy) anda
mixture of 5-methyl2-methylenehexd-en-1-ol and g)-4-methyl-2-methylenehexd-en-1-ol

(2n:20 = 79:21) (80mg, 0.63mmol, 1.0equiV). The mixture was electrolyzed until 3.10
F/mol have passed. After chromatography (elusientane/B0 30:1) the tetrahydrofuran

30 and 3 0 @7mg, 0.06,10% was obtained as yellowil and the pyrardn (103mg,
0.37mmol, 58%) as colorless oifH NMR data of the major isomer of the tetrahydrofuran

30 'H NMR (300MHz, CDCk) 7817 7.51 (m, 2H), 7.31 7.21 (m, 3H), 4.77 (d]= 0.8

Hz, 1H), 4.70 (s, 1H), 4.19 (d,= 13.1 Hz, 1H, 3.98 (d,J = 13.0 Hz, 1H), 3.24 (dd} = 10.9,

5.9 Hz, 1H), 2.69 2.54 (m, 2H), 1.42 (s, 3H), 1.37 (s, 3HH NMR data of the minor
isomer of the tetrahydrofuréd a 81 NMR (300 MHz, CDC}) 7®1i 7.51 (m, 2H), 7.31

7.21 (m, 3H)5.0271 4.94 (m,1H), 4.947 4.86 (m,1H), 4.467 4.30 (m,2H), 3.46 (qJ=7.1

Hz, 1H), 2.771 2.69 (m,1H), 2.461 2.35 (m,1H), 1.39 (s3H), 1.32 (s,3H). Analytical data

of the mixture oBoand3 a 6C NMR (75MHz,CDCk) U 148. 3, 143.5, 134
129.1,128.9, 127.6, 127.3, 109.4, 104.9, 85.9, 75.2, 70.4, 65.9, 52.8, 52.3, 49.5, 43.0, 37.3,
29.0, 22.4, 19.6, 18.7'Se NMR (95 MHz, CDCk) U 3 8 5 IR1(ATR)33668,.2961,

2919, 2853, 1664, 1577, 1464, 1433, 1384, 1357, 1117, 1053, 1021, 957, 8&Q3TMS

(ElI+) m/z= 269 ([MT’, 7), 139 (100), 97 (91), 81 (95), 43 (5WRMS (EI+) nVz calculated

for CrsH180Se ([M]): 282.0523; found282.0531 Analytical data of the pyrasn: *H NMR

(300 MHz, CDC}) U T 7.617(1®d, 2H), 7.41 7.25 (m, 4H), 5.01 4.95 (m, 1H), 4.95

4.87 (m, 1H), 4.46 (d) = 13.0 Hz, 1H), 4.32 4.23 (m, 1H), 3.91 (dd] = 8.2, 7.4 Hz, 1H),

2.68i 2.57 (m, 2H), 1.37 (s] = 4.8 Hz, 3H), 1.33 (s] = 4.7 Hz, 3H).**C NMR (75 MHz,

CDClh) o 148.1, 138.7, 128.8, 127.3,"Se0lMR 5, 86
(76 MHz, CDC§) U 4RB(ATR)13068, 2975, 2842, 1654, 1577, 1471, 1437, 1372, 1119,
1059, 1021, 903, 873, 823, 739, 684S (El+) m/z= 269 ([M]’, 7), 139(100), 97 (91), 81

(95), 43 (57)HRMS (El+) m/z calculated for ¢H:150Se ([M]): 282.0523; found282.0531.
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5-Heptyl-2-methyl-4-methylene 2-(2-(phenylselanyl)propan-2-yl)tetrahydro furan (3p)
and 6-heptyl-2,2,3trimethyl -5-methylene 3-(phenylselanyl)tetrahydro-2H-pyran (4p)

Me Me H15Cra, O Me
z \ Me
H15C7po-/<‘ Me ﬂ
SePh
Mgeph

The title compounds were prepared according to GP5 using diphenyl diselédiiag
0.32mmol, 0.5equiv), tetraethylammonium bromidé§ mg, 0.07mmol, 0.1equiv) and2,3
dimethylt5-methylenetride-en-6-ol (153mg, 0.64mmol, 1.0equiv). The mixture was
electrolyzed until 3.46F/mol have passed. Afterflash chromatography (eluent:
n-pentane/B0O 100:1Y 30:1) the tetrahydrofuraBm and the pyradm were obtained as
slight yellow oil @89mg, 048 mmol, 75%, 3p:4p = 1:2.5. The pyran could be separated
from the mixture using flash chromatography (eluenpentane/B0 150:1Y 50:1Y 30:1)
and was obtained as colorless oil (184 ,0.34 mmol, 53%)Analytical dataof the pyran
(4p): '"H NMR (500MHz, CDCk) 7.{0i 7.65 (m, 2H), 7.38 7.33 (m, 1H), 7.31 7.27 (m,
2H), 4.98 (ddJ = 3.8, 2.3 Hz, 1H), 4.85 (d§,= 3.0, 1.5 Hz, 1H), 4.38 (i, J=6.9, 5.2, 2.0
Hz, 1H), 3.13 (ddJ = 15.3, 1.2 Hz, 1H), 2.30 (d,= 15.3 Hz, 1H), 1.65 1.57 (m, 2H), 1.49
(s, 3H), 1.36i 1.24 (m,12H), 1.21 (s, 3H),0.87 (t,J = 7.0 Hz, 3H).*C NMR (75MHz,
CDCli) i 15 230.06128.7, 128.6 , 12B, 1(6.0, 872, 803, 55.1, 42, 361, 32.0, 29.9,
29.4 270, 266, 25.6, 22.8, 21.3, 13.”'Se NMR (95 MHz, CDCkL) 4%2.9.IR (ATR) 3070,
2924, 2855, 1664, 1578, 1461, 1371, 1285, 1066, 1022, 986, 932, 883, 781, 734S5693.
(El+) m/z= 237 (24%), 195 (29%)35 (17%), 57 (100%), 43 (16%MHRMS (El+) m/z
calculated for GH340Se ([M]): 394,1775; gef.: 394.1784.

Synthesis of 5(4-bromophenyl)-2-methyl-4-methylene 2-(2-(phenylselanyl)propan2-
yhtetrahydrofuran (3q) and  6(4-bromophenyl)-2,2,3trimethyl -5-methylene 3-
(phenylselanyl)tetrahydro-2H-pyran (4q)

Br
Br Me \© Me
@ﬁiﬁ““"e ﬁ“"e
SePh
MgePh

The title compounds were grared according to GP5 usirdiphenyl diselenide 78 mg,
0.25 mmol, 0.5equiv), tetraethylammonium bromidé1 mg, 0.05 mmol, 0.1equiy) and1-(4-
bromophenyb4,5-dimethyt2-methylenehexd-en1-ol (151mg, 0.51 mmol, 1.0equiv). The
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mixture was electrolyzed until 3.48mol have passed. After flash chromatography (eluent:
n-pentane/E0 100:Y 30:1) the tetrahydrofuraBq and the pyradq were obtained as slight
yellow oil (121 mg, 027 mmol, 53%, 3g:4q = 1:1.4. The pyran could be separated from the
mixture using flash chromatography (eluempentane/B0 200:1Y 10C.1Y 50:1) and was
obtained as colorless oilfZmg ,016 mmol, 31%). Analytical data of thepyran (4q):

'H NMR (300 MHz, CDC}) U i 7.54€m, 2H), 7.43 7.34 (m, 2H), 7.33 7.15 (m, 5H),
5.20 (d,J = 1.4 Hz, 1H), 4.97 (dd] = 4.3, 2.5 Hz, 1H), 4.57 (df,= 2.8, 2.0 Hz, 1H), 3.23
(dd,J =15.9, 2.0 Hz, 1H), 2.43 (dd,= 15.9, 0.8 Hz, 1H), 1.46 (3,= 3.6 Hz, 3H), 1.35 (s,
J=13.3 Hz, 3H), 1.20 (s] = 9.8 Hz, 3H).}*C NMR (126MHz, CDCkL) 162.0, 140.6,
139.0, 131.6, 129.5, 128.7, 128.2, 121.9, 10818, 81.8, 55.1, 42.4, 26.9, 26.7, 21.0.
""SeNMR (95MHz, CDCkL) 498.2 IR (ATR) 3065, 2965, 2925, 2859, 1586, 1477, 1372,
1276, 1177, 1103, 1057, 1011, 964, 894, 817, 739, 692MR GEI+) m/z= HRMS (ESI+):

m/z ber. fiir GiH,3BrNaOSe ([M+Na]): 472.9990; gef.: 472.9990.

A aromaticquaternarycarbonof 4q cannot badentified in the'*C NMR spectra.

General procedure for the electrochemical iodonium induced alkoxylation of 1ienols

(GP6)
Nal (1.1 eq)
HO , N 2,6-Lutidin (2.0 eql
TBABF,4/CH3;CN

AT 0 °C, CIC.10 mA
divided cell

An H-type divided cell(4G glass filter) was equipped with a carbon fiber anode and carbon
fiber cathode. Each chamber was charged witmlLOTBABF, solution (0.3v in CH3CN)

and 2,6lutidine (2.0equiV). The anodic chamber was charged with thedlese (1.Cequiv)

and sodium iodid€1.1 equiv). Constant current electrolysis (@A) was carried ouat 0°C

until completion wagletected by TLC and G®AS analysis. Then, 1mL NaS,03 solution
(10wmt% in H,O) wereadded to both chambers, the mixture was extracted with 3wL15
Et,O, dried wer MgSQ and the solvent was removed under reduced pressure. The product

was obtained after column chromatograpmpéntane/E0).
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threo-2-(1-1odo-2-phenylethyl)-4-methylenetetrahydrofuran (5a)

The title compound was prepared according to GP6 {ZRrg-methylene6-phenylhex4-en

1-ol (94 mg, 0.50mmol, 1.0equiV), sodium iodide(82mg, 0.55mmol, 1.1lequiy) and 2,6
lutidine (0.12mL, 1.00mmol, 2.0equiv). The mixture was electrolyzed until 2.66nol have
passed. The product was obtained after column chromatogralplent{n-pentane/E0 50:1)

as colorless oil (10thg, 0.33mmol, 66%)."H NMR (300 MHz, CDC}) a 17.264(,

3H), 7.26i 7.15 (m, 2H), 4.96 (ddfl = 18.1, 4.5, 2.1 Hz, 2H), 4.55 (@= 12.8 Hz, 1H), 4.32
(ddd,J = 8.8, 6.5, 3.9 Hz, 2H), 3.803.54 (m, 1H), 3.37 (dd] = 14.2, 6.4 Hz, 1H), 3.24 (dd,
J=14.3, 8.9 Hz, 1H), 2.76 2.61 (m, 1H), 2.61 2.42 (m, 1H)!}*C NMR (75 MHz, CDC})

i 147.0, 139.7, 129,72]1,43324.1,88. R (AZR) 3008, 30270 5 . 1,
2990, 2907, 2835, 1668, 1494, 1429, 1338, 1052, 1032, 886, 749VI69EI+) m/z= 314

(IM]7, 1), 187 (45), 169 (21), 159 (6),145 (12), 129 (11), 109 (14), 91 (100), 83 (40), 55 (27).
HRMS (EI+) m/z calculatel for C;sH1510 ([M]7): 314.0168; found314.0172.

threo-2-(2-(4-Bromophenyl)-1-iodoethyl)-4-methylenetetrahydrofuran (5b)

The title compound was prepared according to G®-(4-bromophenyh2-methylenehex

4-en1-ol (134mg, 0.50mmol, 1.0equiV), sodium iodide(82mg, 0.55mg, 1.1lequiy) and
2,6-lutidine (0.12mL, 1.00mmol, 2.0equiv). The mixture was electrolyzed until 3.6Amol

have passed. The product was obtained after column chromatogedydmyt:f-pentane/E0O

50:1) as colorless oil (11hg, 0.30mmol, 60%)."H NMR (300 MHz, CDC}) U 7d=37 ( d,
8.3Hz, 2H), 7.03 (dJ = 8.2 Hz, 2H), 4.93 (s, 1H), 4.87 (s, 1H), 4.47Jd&; 13.0 Hz, 1H),

4.26 (d,J = 12.9 Hz, 1H), 4.23 4.13 (m, 1H), 3.66 3.52 (m, 1H), 3.24 (dd) = 14.4,

6.1Hz, 1H), 3.10 (ddJ = 14.3, 9.2 Hz, 1H), 2.62 (dd,= 15.9, 6.5 Hz, 1H), 2.45 (dd,=
15.8, 8.5 Hz, 1H)*C NMR (75 MHz, CDCk) U 146 . 8, 138. 7, 131. 8,
80.9, 72.2, 42.5, 40.4, 38R (ATR) 3078, 2914, 2845, 1486, 143810, 1244, 1062, 1009,
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887, 832, 798, 723MS (El+) m/z= 394 ([MT, 1), 265 (31), 247 (10), 223 (5), 169 (100), 144
(8), 129 (10), 109 (12), 90 (13), 83 (77), 77 (11), 55 (BBMS (El+) m/z calculated for
C1sH14BrlO ([M]1): 391.9273; found391.9260.

threo-2-(2-(2-Chlorophenyl)-1-iodoethyl)-4-methylenetetrahydrofuran (5c)

The title compound was prepared according to GP6 ugK)ep-(2-chlorophenyh2-
methylenehexd-en-1-ol (111 mg, 0.50mmol, 1.0equiv), sodium iodide(82 mg, 0.55mmol,
1.1equiv) and2,6-lutidine (0.12mL, 1.00mmol, 2.0equiV). The mixture was electrolyzed
until 2.81F/mol have passed. The product was obtained after column chromatography
(eluent:n-pentane/BO 30:1) as colorless oil (68g, 0.20mmol, 40%).*H NMR (300 MHz,

) O 17.203(m, 2H), 7.18 7.03 (m, 2H), 4.93 (dt]) = 4.4, 2.3 Hz, 1H), 4.90 4.82 (m,

1H), 4.571 4.36 (m, 2H), 4.3% 4.17 (m, 1H), 3.53 (ddd,= 8.3, 6.7, 4.0 Hz, 1H), 3.40 (dd,
=14.2, 6.2 Hz, 1H), 3.30 (dd= 14.2, 8.9 Hz1H), 2.72i 2.55 (m, 1H), 2.55 2.41 (m, 1H).
“CNMR (75 MHz,CDC) & 146.9, 137.0, 134.1, 132.0,
71.9, 41.4, 38.8, 38.1R (ATR) 3070, 2944, 2841, 1473, 1436, 1041, 888, 750, B8&3.

(El+) m/z= 348 ([MT], 1), 221 (20), 125 (40), 97 (100), 83 (17), 69 (24),(55). HRMS

(EI+) m/z calculated for @H14ClIO ([M] *): 347.9978; found347.9765.

threo-M ethyl 3-(2-iodo-2-(4-methylenetetrahydrofuran-2-yl)ethyl)benzoate(5d)

COzMe

The fitle compound was prepared according to GP6 usiff)-methyl 3(5-
(hydroxymethyl)hex&,5-dienyl)benzoate(123mg, 0.50mmol, 1.0equiv), sodium iodide
(82mg, 0.55mmol, 1.1equiv) and2,6-lutidine (0.12mL, 1.00mmol, 2.0equiV). The mixture
was electrolyzeduntil 4.33F/mol have passed. The product was obtained after column
chromatography gluent: n-pentane/BO 25:1) as orange oil (12Bg, 0.34mmol, 68%).
'H NMR (300 MHz, CDC}) U 7 J#9 A0, 1.8dHz,,1H), 7.90 (s, 1H), 7.477.35 (m,
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2H), 5.04i 4.98 (m, 1H), 4.94 (dt) = 4.4, 2.1 Hz, 1H), 4.55 (d,= 12.9 Hz, 1H), 4.40 4.27

(m, 2H), 3.92 (s, 3H), 3.70 (ddd,= 8.2, 6.7, 3.8 Hz, 1H), 3.40 (dd= 14.4, 5.9 Hz, 1H),

3.26 (dd,J = 14.4, 9.4 Hz, 1H), 2.76 2.65 (m, 1H), 2.60° 2.47 (m, 1H).**C NMR
(75MHz,CDCkL) & 167.1, 146.9, 140.1, 133.9, 130.6
52.3, 42.8, 40.5, 38.6R (ATR) 2950, 2901, 2849, 1719, 1436, 1281, 1199, 1103, 1037, 991,

885, 803, 749, 70MS (El+) m/z= 372 ([M]', 1), 245 (16), 227 (5), 213 (100), 163 (11), 149

(41), 131 (11), 115 (7), 95 (11), 83 (39), 55 (IIRMS (EI+) nV/z calculated for gH;17103

(IM]1): 372.0222; found372.0217.

threo-2-(1-1odo-2-(4-(trifluoromethyl)phenyl)ethyl) -4-methylenetetrahydrofuran (5e)

The title compound was prepared according to GP6 ugiig2-methylene6-(4-
(trifluoromethyl)phenyl)hexd-en1-ol (128mg, 0.50mmol, 1.0equiv), sodium iodide

(82mg, 0.55mmol, 1.1equiv) and2,6-lutidine (0.12mL, 1.00mmol, 2.0equiv). The mixture

was electrolyzed until 5.08/mol have passed. The product was obtained after column
chromatography gluent: n-pentane/BO 50:1) as orange oil (8&g, 0.23mmol, 46%).

'H NMR (300 MHz, CDC}) U 7J=8. HZ 2H), 7.8 (d,J = 7.9 Hz, 2H), 5.06 4.98

(m, 1H), 4.95 (d,J = 2.0 Hz, 1H), 4.56 (dJ = 12.9 Hz, 1H), 4.42 4.22 (m, 2H), 3.68 (ddd,
J=8.2,6.7, 3.6 Hz, 1H), 3.42 (ddi= 14.3, 5.8 Hz, 1H), 3.27 (dd,= 14.3, 9.4 Hz, 1H), 2.78

i 2.63 (m, 1H), 2.54 (ddd] = 10.6, 7.6, 2.3 Hz, 1H}*C NMR (75 MHz, CDCk) 4 146 . 7,
143.6 129.5 (2C), 129 (q, J = 32.0 Hz) 124.3 ¢, J= 272.6 Hz), 125.6 () = 3.8 Hz),
105.3, 81.0, 72.2, 42.7, 39.6, 38IR (ATR) 3079, 2948, 2848, 1617, 1424, 1321, 1163,
1118, 1061, 1022, 890, 846, 820, 5865 (El+) m/z= 382 ([M]', 7), 255 (100), 237 (17),
211 (11), 197 (6), 185 (11), 173 (12), 159 (56), 109 (9), 95 (11), 83 (61), 55HRWS

(EI+) m/z calculated for @H14F310 ([M]7): 382.0041; found382.0035.
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threo-2-(1-1odo-2-(4-methoxyphenyl)ethyl}4-methylenetetrahydrofuran (5f)

The title compound was prepared according to GP6 uff)-(4-methoxyphenyh2-
methylenehexd-en-1-ol (109mg, 0.50mmol, 1.0equiv), sodium iodide(82 mg, 0.55mmol,
1.1equiv) and2,6-lutidine (0.12mL, 1.00mmol, 2.0equiV). The mixture was electrolyzed
until 2.98F/mol have passed. The product was obtained after column chromatography
(eluent: n-pentane/BO 101) as colorless oil (11fg, 0.34mmol, 68%).'*H NMR (300

MHz, CDCk) U 71 7.111(m, 2H), 6.89 6.82 (m, 2H), 5.02 4.96 (m, 1H), 4.96 4.90

(m, 1H), 4.55 (d,J) = 12.9 Hz, 1H), 4.39 4.24 (m, 2H), 3.80 (s, 3H), 3.65 (ddbz 8.3, 6.6,

3.8 Hz, 1H),3.24 (dddJ = 23.1, 14.4, 7.7 Hz, 2H), 2.722.46 (m, 2H)**C NMR (75 MHz,
CDCl) V] 158. 6, 147. 1, 131. 8, 130. 2, 1R4 . 0,
(ATR) 2995, 2951, 2835, 1664, 1610, 1510, 1244, 1176, 1033, 89IM&ELEI+) m/z= 344

(IM]*, 1), 217 (18), 121 (100), 109 (12), 91 (10), 83 (13), 77 (11), 55 KRWS (El+) m/z
calculated for ¢H1710, ([M] *): 344,0273; found344.02609.

threo-2-(1-1odo-2-(2,4,6trimethoxyphenyl)ethyl)-4-methylenetetrahydrofuran (59)

OMe

The title compound was prepared according to GP6 uéeh-(4-methoxyphenyh2-
methylenehexd-en-1-ol (139mg, 0.50mmol, 1.0equiv), sodium iodide(82 mg, 0.55mmol,
1.1equiV) and 2,6-lutidine (0.12mL, 1.00mmol, 2.0equiv). The mixture waslectrolyzed

until 2.80F/mol have passed. The product was obtained after column chromatography
(eluent:n-pentane/BD 3:1) as white solid (14thg, 0.35mmol, 70%).Smp. 95-97°C . *H

NMR (300 MHz, CDCf) U 6. 11 i 491 (m2 HH), 4.9144.89 @, 1H), 4.58i

4.50 (m, 1H), 4.48 (dd] = 4.9, 3.5 Hz, 1H), 4.29 (dd,= 13.1, 1.5 Hz, 1H), 3.81 (s, 3H),
3.80 (s, 6H), 3.68 (ddd,= 8.6, 6.2, 5.3 Hz, 1H), 3.35 (ddiz= 13.9, 8.5 Hz, 1H), 3.15 (dd=

13.9, 6.6Hz, 1H), 2.73i 2.53 (m, 1H), 2.53 2.33 (m, 1H).*C NMR (75 MHz, CDC}) U

160.2, 159.2, 147.9, 109.3, 104.6, 90.6, 82.1, 71.6, 55.8, 55.4, 40.1, 38.dR3(AR)
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2939, 2878, 2838, 1594, 1458, 1420, 1201, 1142, 1058, 1031, 88MBIEl+) m/z= 404
(IM]*, 1), 312 (3), 277 (4), 181 (100), 168 (3), 151 (6), 136 (8), 121 (14), 109HRR)S
(El+) m/z calculated for GgH21104 ([M] *): 404.0485; found404.0476.

threo-2-(2-(3,4-Dimethoxyphenyl)-1-iodoethyl)-4-methylenetetrahydrofuran (5h)

The title compound was prepared according to GP6 u&hé-(3,4-dimethoxyphenyh2-
methylenehexd-en-1-ol (124 mg, 0.50mmol, 1.0equiv), sodium iodide(82 mg, 0.55mmol,
1.1equiV) and 2,6-lutidine (0.12mL, 1.00mmol, 2.0equiy). The mixture was electrolyzed
until 2.66F/mol have passed. The product was obtained after column chromatography
(eluent:n-pentane/BO 3:1) as white solid (12fg, 0.34mmol, 67%).Smp. 83-85°C . *H

NMR (300 MHz, CDC§) U i ®.73(f, 2H), 6.74 (slH), 5.01i 4.96 (m, 1H), 4.95

4.90 (m, 1H), 4.54 (d] = 12.9 Hz, 1H), 4.37 4.25 (m, 2H), 3.87 (sl = 4.1 Hz, 3H), 3.86 (s,

3H), 3.64 (ddd)J = 8.3, 6.6, 3.7 Hz, 1H), 3.30 (dd~= 14.3, 6.6 Hz, 1H), 3.18 (dd,= 14.3,
8.7Hz, 1H), 2.73 2.59 (m, 1H), 2.59 2.44 (m, 1H)*C NMR (75MHz, CDCk) U 149. 1,
148.1, 147.0, 132.3, 121.3, 112.5, 111.4, 105.0, 80.7, 72.1, 56.0, 56.0, 43.0, 41.18 38.7.
(ATR) 3076, 2995, 2931, 2837, 1593, 1514, 1459, 1336, 1263, 1239, 1148.8962808.

MS (El+) m/z= 374 ([M]", 9), 246 (21), 229 (10),151 (100, 109 (18), 109 (48) HRMS

(EI+) m/z calculated for @H19lO3 ([M] *): 374.0379 found 374.0394

threo-2-(2-(2-Bromo-4,5-dimethoxyphenyl)-1-iodoethyl)-4-methylenetetrahydrofuran
(5i)

The title compound was prepared according to GP6 udigp6-(2-bromo4,5
dimethoxyphenyh2-methylenehesd-en-1-ol (164mg, 0.50mmol, 1.0equiv), sodium iodide
(82mg, 0.55mmol, 1.1equiv) and2,6-lutidine (0.12mL, 1.00mmol, 2.0equiv). The mixture

was electrolyzed until 2.1#/mol have passed. The product was obtained after column
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chromatography gluent: n-pentane/B0O 3:1) as white solid (108g, 0.23mmol, 46%).

Smp. 6567°C. 'HNMR (300 MHz, CDC) U 6. 99 (s, 1 H)496 (B, 84 (s
1H), 4.96i 4.86 (m, 1H), 4.55 (d] = 12.9 Hz, 1H), 4.48 (ddd,= 8.7, 6.7, 3.7 Hz, 1H), 4.32
(dd,J=13.0, 1.4 Hz, 1H), 3.86 (s, 3H), 3.85 (s, 3H), 3.55 (ddd8.3, 6.6, 3.7 Hz, 1H), 3.38

(dd,J =14.3 6.7 Hz, 1H), 3.30 (dd] = 14.3, 8.7 Hz, 1H), 2.76 2.61 (m, 1H), 2.61 2.45

(m, 1H)."*C NMR (75MHz,CDC}) U 148.8, 148.3, 147.0, 130.
80.8, 72.0, 56.3, 56.3, 43.6, 39.6, 39KR..(ATR)2930, 2839, 1662, 1596, 1500, 143436,

1380, 1335, 1256, 1213, 1156, 1062, 1021, 952, 881, 852, 83IMB4EI+) m/z= 451

(IM]%, 5), 277 (10), 245 (20), 229 (100), 151 (15), 127 (8, 109 (17), 83 (31). HRMS (El+)

m/z calculated for GH1gBrlO3 ([M]7): 451.9484 found 451.9498.

threo-3-(2-1odo-2-(4-methylenetetrahydrofuran-2-yl)ethyl)furan (5j)

The title compound was prepared according to GP6 {ZR6-(furan3-yl)-2-methylenehex
4-en-1-ol (89 mg, 0.50mmol, 1.0equiv), sodium iodide(82 mg, 0.55mmol, 1.1equiv) and
2,6-lutidine (0.12mL, 1.00mmol, 2.0equiv). The mixture was electrolyzed until 4.EZmol
have passed. The product was obtained after column chromatogedydmyt:f-pentane/E0O
5:1) as yellow oil (12%ng, 0.41mmol, 82%)."H NMR (300 MHz, CDC}) a 71=837 (1t,
1.6Hz, 1H), 7.34 (dJ = 0.7 Hz, 1H), 6.34 (s] = 0.8 Hz, 1H), 5.06 4.97 (m, 1H), 4.97
4.87 (m, 1H), 4.53 (d) = 13.0 Hz, 1H), 4.33 (dd] = 13.0, 1.4 Hz, 1H), 4.23 (ddd,= 8.4,
6.3, 4.1 Hz, 1H), 3.73 (ddd,= 8.3, 66, 4.1 Hz, 1H), 3.24 3.02 (m, 2H), 2.79 2.61 (m,
1H), 2.611 2.42 (m, 1H).**C NMR (75 MHz, CDC}) 14i7.0, 143.1, 140.4, 122.8, 111.0,
105.1, 81.2, 72.1, 39.8, 38.5, 32IR (ATR) 3135, 3079, 2912, 2844, 1668, 1500, 1429,
1205, 1059, 1024, 877, 78833, 627, 597MS (El+) m/z= 304 (IM[', 1), 177 (70), 159 (11),
149 (5), 135 (14), 120 (8), 109 (89), 95 (37), 81 (100), 55 MRMS (El+) nVz calculated
for C11H1310, ([M]1): 303.9960; found303.9953.
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threo-2-(1-1odo-2-(thiophen-2-yl)ethyl)-4-methylenetetrahydrofuran (5k)

The title compound was prepared according to GP6 ughg-methylene6-(thiophen3-
yhhex-4-en1-ol (97mg, 0.50mmol, 1.0equiV), sodium iodide (82mg, 0.55mmoal,
1.1equiv) and 2,6-lutidine (0.12mL, 1.00mmol, 2.0equiV). The mixture was electrolyzed
until 5.04F/mol have passed. The product was obtained after column chromatography
(eluent:n-pentane/BO 5:1) as slight yellow oil (10fg, 0.33mmol, 66%).'*H NMR (300
MHz, CDCL) 0 7 J231, X.2d4d,,1H), 6.986.93 (m, 1H), 6.91 (dd] = 3.4, 0.9 Hz,

1H), 5.03i 4.97 (m, 1H), 4.97 4.91 (m, 1H), 4.54 (d] = 13.0 Hz, 1H), 4.39 4.28 (m, 2H),
3.68 (dddJ = 8.3, 6.6, 3.8 Hz, 1H), 3.613.44 (m, 2H) 2.781 2.60 (m, 1H), 2.60 2.41 (m,

1H). ®C NMR (75MHz, CDCL) U 1 4.G 12R0, 1265541244, 1052, 80.6, 721, 405,

38.7, 377. IR (ATR) 3076, 2918, 2848, 1667, 1430, 1249, 1038, 896, 847, 826, 72M694.
(El+) m/z= 320 ([M]’, 1), 193 (38), 175 (20), 123 (6), 109 (48), 97 (100), 83 (27), 79 (15), 55
(15).HRMS (EI+) m/z calculated for @H13l0S ([M]"): 319.9732; found319.9725.
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'H and **C NMR spectra

Buta-1,3-dienylbenzene (1a)
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1-Bromo-4-(buta-1,3-dienyl)benzene (1b)
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1-(Buta-1,3-dienyl)-2-chlorobenzene (1c)

Cl
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Methyl 3-(buta-1,3-dienyl)benzoate (1d)

COzMe
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1-(Buta-1,3-dienyl)-4-(trifluoromethyl)benzene (1e)
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E/Z = 56:44
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1-(Buta-1,3-dienyl)-4-methoxybenzene (1f)
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2-(Buta-1,3-dienyl)-1,3,5trimethoxybenzene (19)

MeO
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4-(Buta-1,3-dienyl)-1,2-dimethoxybenzene (1h)
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1-Bromo-2-(buta-1,3-dienyl)-4,5-dimethoxybenzene (1i)
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3-(Buta-1,3-dienyl)furan (1j)
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2-(Buta-1,3-dienyl)thiophene (1K)
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(2)-2-M ethylene 6-phenylhex4-en-1-ol (2a)
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(2)-6-(4-Bromophenyl)-2-methylenehex4-en-1-ol (2b)
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(2)-6-(2-Chlorophenyl)-2-methylenehex4-en-1-ol (2c)
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(2)-Methyl 3-(5-(hydroxymethyl)hexa-2,5-dienyl)benzoate (2d)
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(2)-2-M ethylene 6-(4-(trifluoromethyl)phenyl)hex -4-en-1-ol (2€)
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(2)-6-(4-M ethoxyphenyl)}2-methylenehex4-en-1-ol (2f)
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(2)-2-Methylene 6-(2,4,6trimethoxyphenyl)hex-4-en-1-ol (29)
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(2)-6-(3,4-Dimethoxyphenyl)-2-methylenehex4-en-1-ol (2h)
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(2)-6-(2-Bromo-4,5-dimethoxyphenyl)}2-methylenehex4-en-1-ol (2i)
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(2)-6-(Furan-2-yl)-2-methylenehex4-en-1-ol (2j)
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(2)-2-M ethylene 6-(thiophen-2-yl)hex-4-en-1-ol (2k)
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(2)-2-Methylenehex4-en-1-ol (21)
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4,5 Dimethyl-2-methylenehex4-en-1-ol (2m)
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5-Methyl-2-methylenehex4-ent1-ol (2n) and (2)

(20)

Me
HO\)J\/%(MG HO\)J\)\

Me

only the major isomer has been integrated

Me

-4-methyl-2-methylenehex4-en-1-ol

T T T P S

S39+ = a kst =

S332 N N @@ i
T T T T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 3.0 2.5 2.0 1.5 1.0 0.5 0.0 0.5 1.0 1.5

only the major isomer
has been picked

148.4

133.6

121.2

5 40 35
f1 (ppm)

109.4

65.9
—31.9
—25.7
—17.6

220 210 200 190 180 170 160 150

120

110

100
f1 (ppm)

66

90



tert-Butyl(2,3-dimethyl-5-methylenetridec2-en-6-yloxy)dimethylsilane
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2,3 Dimethyl-5-methylenetridec-2-en-6-ol (2p)
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(1-(4-Bromophenyl)-4,5-dimethyl-2-methylenehex4-enyloxy)ert-butyl)dimethylsilane
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1-(4-Bromophenyl)-4,5-dimethyl-2-methylenehex4-en-1-ol (2q)
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threo-4-M ethylene 2-(2-phenyl-1-(phenylselanyl)ethyl)tetrahydrofuran (3a)
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threo-2-(2-(4-Bromophenyl)-1-(phenylselanyl)ethyl}4-methylenetetrahydrofuran (3b)
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threo-M ethyl-3-(2-(4-methylenetetrahydrofuran-2-yl)-2-(phenylselanyl)ethyl)benzoate
(3d)
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threo-2-(2-(4-M ethoxyphenyl}1-(phenylselanyl)ethyl}4-methylenetetrahydrofuran (3f)

OMe

2117
3.0
200y
2061
2.0+
100
1.03q
100y
3.07=
Lot
1.03q
L0y

4.5 4.0
f1 (ppm)

113.9
104.5
80.4
71.9

T T
170 165 160 155 150 145 140 135 130 125 120 115 110 105 100 95 90
f1 (ppm)

74



threo-4-Methylene-2-(1-(phenylselanyl}2-(2,4,6trimethoxyphenyl)ethyl)tetrahydro -
furan (39)
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threo-3-(2-(4-M ethylenetetrahydrofuran-2-yl)-2-(phenylselanyl)ethyl)furan (3j)
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threo-4-M ethylene 2-(1-(phenylselanyl}2-(thiophen-2-yl)ethyl)tetrahydrofuran (3k)
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threo-4-M ethylene-2-(1-(phenylselanyl)ethyl)tetrahydrofuran (3))
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2-M ethyl-4-methylene 2-(2-(phenylselanyl)propan2-yl)tetrahydrofuran (3m)
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2,2,3Trimethyl -5-methylene 3-(phenylselanyl)tetrahydro-2H-pyran (4m)
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2,2-Dimethyl-5-methylene 3-(phenylselanyl)tetrahydro-2H-pyran (4n)
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6-Heptyl-2,2,3trimethyl -5-methylene 3-(phenylselanyl)tetrahydro-2H-pyran (4p)
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