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General information

All glassware and needles were dried in an oven at 120 °C and cooled in a desiccator prior to use.
Nitroethane, dichloromethane and acetonitrile were distilled over calcium hydride. Diethyl ether
and THF were distilled over sodium-benzophenone. n-Butyllithium was purchased from Sigma-
Aldrich and titrated with diphenylacetic acid. 2-Alkyl and 2,5-dialkylfuran derivatives were
purchased or prepared from the alkylation of furan with n-butyllithium and an alkyl halide.
Alkylation and cycloaddition products were purified by flash chromatography using 230-400
mesh silica as the stationary phase. *H NMR spectra were recorded on a Bruker DRX-500 (500
MHZz) spectrometer with chemical shifts reported in 6 ppm with tetramethylsilane (0.00 ppm) as
an internal reference 3C NMR spectra were recorded on the same instrument at 125 MHz in
CDCl3 solution with CDCI3 (77.0 ppm) as an internal reference. Infrared spectra were recorded
on a Perkin Elmer 1600 series FT-IR spectrometer. High-resolution mass spectra were
performed by College of Science Major Instrumentation Center, Old Dominion University, on a

Bruker 12 Tesla APEX -Qe FTICR-MS with an Apollo Il ion source.
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(2)-3-(phenylthio)-2-((trimethylsilyl)methyl)allyl-2-(phenylethynyl)benzoate: (Z)-3-
(phenylthio)-2-((trimethylsilyl)methyl)prop-2-en-1-ol (0.87 g, 3.4 mmol) and 2-
(phenylethynyl)benzoic acid (0.84 g, 37.7 mmol) were dissolved in 80 mL of a CH>Cl/THF
mixture (1:1) and cooled to 0 °C. 4-Dimethylamino pyridine (0.042 g, 0.34 mmol) and then DCC
(0.78 g, 3.4 mmol) was added to the reaction flask. After stirring for 15 minutes, the mixture was
warmed to room temperature and stirred for 4 hours. The mixture was filtered over Celite and
purified by flash chromatography (2% EtOAc: Hexanes) to afford 9 as a clear, yellow oil (1.1g,
76%). 'H NMR (500 MHz, CDCls) & 8.05 (d, J=7.5Hz, 1H), 7.70 (d, J=7.5 Hz, 1H), 7.58 (m,
2H), 7.55 (t, J= 8.0 Hz, 1H), 7.42 (t, J=7.5 Hz, 1H), 7.34 (m, 5H), 7.27 (t, J=7.5 Hz, 2H), 7.19 (¢,
J= 7.5 Hz, 1H), 6.33 (s, 1H), 4.89 (s, 2H), 1.94 (s, 2H), 0.014 (s, 9H); 3C NMR (125 MHz,
CDCI3) 6 165.8, 136.8, 136.3, 134.1, 131.7, 131.6, 131.5, 130.5, 128.8, 128.4, 128.3, 128.2,
127.8,125.9,123.7, 123.1, 118.2, 94.4, 88.1, 68.8, 21.6, -0.6; IR (cm™) 3055, 2950, 2891, 1729,
1709, 1492, 1436, 1287, 1248, 1123, 1064, 850, 754, 685; HRMS calcd for (C29H3002SSi)Na*

493.1627, not observed.



General Procedure for the preparation of compounds 12a-i, 16a-f

Compound 9 (0.025 g, 0.05 mmol) was dissolved in 5 mL of dichloromethane and degassed for
10 minutes. The alkylfuran derivative (0.05 mmol), triphenylphosphine gold chloride (0.0013g,
0.0027 mmol) and then silver triflate (0.0007g, 0.0027 mmol) was added to the reaction vessel.
After 10 minutes, the reaction was quenched with sat. NaHCO3 and extracted with CH2Cl> (2X 5
mL). The combined extracts were washed with water, dried with Na,SOs, concentrated in vacuo

and purified using flash chromatography (Hexanes) to afford clear and colorless oils.



(2)-(2-(furan-2-ylmethyl)-3-(phenylthio)allyl)trimethylsilane. Isolated as a colorless oil in
93% yield (0.015 g). *H NMR (500 MHz, CDCl3) §7.38 (m, 1H), 7.30-7.28 (m, 4H), 7.17-7.16
(m, 1H), 6.34 (t, J=2.5 Hz, 1H), 6.13 (d, J=3.0 Hz, 1H), 5.88 (s, 1H), 3.48 (s, 2H), 1.87 (s, 2H),
0.13 (s, 9H); 13C NMR (125 MHz, CDCls) & 152.8, 141.9, 141.4, 137.4, 128.7, 127.5, 125.3,
114.3, 110.2, 106.8, 37.5, 23.5, -0.71; IR (cm™) 3053, 2950, 2917, 1581, 1478, 1248, 1148, 1009,

850, 737; HRMS calcd for (C18H240SSi)Na* 339.1209, found 339.1208.
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(2)-trimethyl(2-((5-methylfuran-2-yl)methyl)-3-(phenylthio)allyl)silane. Isolated as a
colorless oil in 93% yield (0.017 g). *H NMR (500 MHz, CDCls3) §7.31 (m, 4H), 7.17-7.16 (m,
1H), 5.99 (d, J= 3.0 Hz, 1H), 5.91 (d, J=2.0 Hz, 1H), 5.89 (s, 1H), 3.42 (s, 2H), 2.30 (s, 3H), 1.88
(s, 2H), 0.12 (s, 9H); 3C NMR (125 MHz, CDCl3) 5 150.9, 150.8, 142.6, 137.6, 128.6, 127.4,
125.2,113.8, 107.4, 105.9, 37.6, 23.6, 13.4, -0.71; IR (cm™) 3072, 3050, 2953, 2917, 2888,1581,
1478, 1436, 1416, 1248, 1015, 853, 779, 737; HRMS calcd for (C1sH220SSi)Na" 338.1264,

found 338.1266.
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(2)-(2-((5-ethylfuran-2-yl)methyl)-3-(phenylthio)allyl)trimethylsilane. Isolated as a colorless
oil in 95% yield (0.017 g). *H NMR (500 MHz, CDCls) §7.30 (m, 4H), 7.17-7.16 (m, 1H), 6.00
(d, J=2.5 Hz, 1H), 5.91 (d, J=2.5 Hz, 1H), 5.87 (s, 1H), 3.65 (q, J=7.5 Hz, 2H), 3.43 (s, 2H), 1.88
(s, 2H), 1.25 (t, J=7.0 Hz, 3H), 0.12 (s, 9H); 3C NMR (125 MHz, CDCls) § 156.7, 150.6, 142.8,
137.6, 128.6, 127.3, 125.2, 113.7, 107.2, 104.3, 37.6, 23.6, 21.3, 12.1, -0.7; IR (cm™) 3107,

3072, 3056, 2955, 2914, 2892, 1951, 1875, 1776, 1576, 1560, 1478, 1442, 1477, 1237, 1021;

HRMS calcd for (C19H260SSi)Na* 353.1365, found 353.1366.

0 Pr
PhSW
Me;Si 12d
(Z2)-trimethyl(3-(phenylthio)-2-((5-propylfuran-2-yl)methyl)allyl)silane. Isolated as a
colorless oil in 91% vyield (0.017 g). *H NMR (500 MHz, CDCl3) § 7.29 (m, 4H), 7.17-7.16 (m,
1H), 6.00 (d, J=3.0 Hz, 1H), 5.92 (d, J=3.0 Hz, 1H), 5.87 (s, 1H), 3.43 (s, 2H), 2.61 (t, J=7.0 Hz,
2H), 1.88 (s, 2H), 1.72-1.65 (sextet, J=7.5 Hz, 2H), 0.97 (t, J=7.5Hz, 3H), 0.13 (s, 9H); **C NMR
(125 MHz, CDCls) 6 155.3, 150.6, 142.9, 137.6, 128.6, 127.3, 125.2, 113.7, 107.2, 105.2, 37.6,

30.0, 23.6, 21.3, 13.6, -0.7; IR (cm™) 3064, 2958, 2929, 1940, 1634, 1585, 1478, 1442, 1254,

1147, 1086, 1025; HRMS calcd for (C20H280SSi)Na* 367.1522, found 367.1525.
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(2)-(2-((5-butylfuran-2-yl)methyl)-3-(phenylthio)allyl)trimethylsilane. Isolated as a colorless
oil in 75% yield (0.015 g). *H NMR (500 MHz, CDCl3) & 7.29 (m, 4H), 7.17-7.16 (m, 1H), 5.99
(d, J=2.5 Hz, 1H), 5.91 (d, J=3.0 Hz, 1H), 5.86 (s, 1H), 3.42 (s, 1H), 2.61 (t, J=7.5 Hz, 2H), 1.87
(s, 2H), 1.67-1.61 (pentet, J=7.5 Hz, 2H), 1.43-1.36 (sextet, J=8.0 Hz, 2H), 0.94 (t, J=7.0 Hz,
3H), 0.12 (s, 9H); 3C NMR (125 MHz, CDCl3) § 155.5, 150.6, 142.8, 137.6, 128.6, 127.3, 125.2,
113.7,107.2, 105.0, 37.6, 30.1, 27.6, 23.6, 22.1, 13.7, -0.7; IR (cm™) 3060, 2953, 2933, 2872,
1944, 1801, 1589, 1482, 1437, 1380, 1339, 1082, 1025, 898; HRMS calcd for (C21H30,0SSi)Na*

381.1678, found 381.1681.
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(2)-trimethyl(2-((5-pentylfuran-2-yl)methyl)-3-(phenylthio)allyl)silane. Isolated as a
colorless oil in 70% yield (0.014 g). *H NMR (500 MHz, CDCls) 7.28 (m, 4H), 7.17-7.16 (m,
1H), 5.99 (d, J=3.0 Hz, 1H), 5.91 (d, J=2.5 Hz, 1H), 5.87 (s, 1H), 3.42 (s, 2H), 2.61 (t, J=7.5 Hz,
2H), 1.88 (s, 2H), 1.68-1.62 (pentet, J=7.0 Hz, 2H), 1.35 (m, 4H), 0.91 (t, J=7.0 Hz, 3H), 0.12 (s,
9H); 1¥C NMR (125 MHz, CDCls) § 155.5, 150.6, 142.8, 137.6, 128.6, 127.3, 125.2, 113.7,
107.2, 105.0, 37.6, 31.3, 27.9, 27.6, 23.6, 22.3, 13.9, -0.72; IR (cm™) 3056, 2962, 2929, 2868,
1952, 1801, 1638, 1580, 1478, 1437, 1384, 1331, 1249, 1090, 1029; HRMS calcd for

(C22Hs20SSi)Na* 395.1835, found 395.1740.
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(Z2)-trimethyl(2-((5-hexylfuran-2-yl)methyl)-3-(phenylthio)allyl)silane. Isolated as a colorless
oil in 68% yield (0.014 g). *H NMR (500 MHz, CDCl3) & 7.28 (m, 4H), 7.17-7.16 (m, 1H), 5.97
(d, 3=3.0 Hz, 1H), 5.90 (d, J=2.5 Hz, 1H), 5.87 (s, 1H), 3.42 (s, 2H), 2.61 (t, J=7.5 Hz, 2H), 1.88
(s, 2H), 1.68-1.62 (pentet, J=7.0 Hz, 2H), 1.36 (m, 6H), 0.93 (t, J=7.0 Hz, 3H), 0.12 (s, 9H); °C
NMR (125 MHz, CDClz3) 6 155.5, 150.6, 142.8, 137.6, 128.6, 127.3, 125.2, 113.7, 107.2, 105.0,
37.6,31.4,28.7, 28.0, 27.9, 23.6, 22.4, 13.9, -0.7; IR (cm™) 3080, 2953, 2925, 2868, 1940, 1858,

1638, 1638, 1589, 1482, 1437, 1249, 1082, 1021; HRMS cald for (C23H340SSi)Na* 409.1991,

found 409.1996.
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(2)-trimethyl(2-((5-heptylfuran-2-yl)methyl)-3-(phenylthio)allyl)silane. Isolated as a
colorless oil in 66% yield (0.013 g). *H NMR (500 MHz, CDCls) § 7.28 (m, 4H), 7.17-7.16 (m,
1H), 5.99 (d, J=3.0 Hz, 1H), 5.90 (d, J=3.0 Hz, 1H), 5.87 (s, 1H), 3.42 (s, 2H), 2.60 (t, J=7.5 Hz,
2H), 1.88 (s, 2H), 1.65 (pentet, J=7.0 Hz, 2H), 1.36-1.29 (m, 8H), 0.9 (t, J=7.0 Hz, 3H), 0.12 (s,
9H); C NMR (125 MHz, CDCls) § 155.5, 150.6, 142.8, 137.6, 128.6, 127.3, 125.2, 113.7,
107.2, 105.0, 37.6, 31.6, 29.0, 28.9, 28.0, 23.6, 22.5, 13.9, -0.7; IR (cm™) 3072, 3051, 2958,
2925, 2872, 1932, 1793, 1634, 1585, 1478, 1437, 1380, 1348, 1094, 1025, 898; HRMS calcd for

(C24H360SSi)Na* 423.2148, found 423.2152.
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(Z2)-trimethyl(2-((5-octylfuran-2-yl)methyl)-3-(phenylthio)allyl)silane. Isolated as a colorless
oil in 60% yield (0.011 g). *H NMR (500 MHz, CDCls3) § 7.28 (m, 4H), 7.17-7.16 (m, 1H), 6.00
(d, 3=3 Hz, 1H), 5.91 (d, J=3.0 Hz, 1H), 5.87 (s, 1H), 3.43 (s, 2H), 2.61 (t, J=8.0 Hz, 2H), 1.88
(s, 2H), 1.68-1.62 (pentet, J=7.5 Hz, 2H), 1.36-1.28 (m, 10H), 0.90 (t, J=7.0 Hz, 3H), 0.12 (s,
9H); 3C NMR (125 MHz, CDCls) § 155.5, 150.6, 142.8, 137.6, 128.6, 127.3, 125.2, 113.7,
107.2, 105.0, 37.6, 31.7, 29.2, 29.1, 28.0, 23.6, 22.5, 14.0, -0.7; IR (cm™*) 3072, 3060, 2962,
2929, 2872, 1928, 1801, 1642, 1589, 1474, 1442, 1339, 1249, 1094; HRMS calcd for

(C25H330SSi)Na* 437.2304, found 437.2308.
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((1R,2S,5R)-3-methylenebicyclo[3.2.1]oct-6-en-2-yl)(phenyl)sulfane. Isolated as a colorless
oil in 72% yield (0.022 g). *H NMR (500 MHz, CDCls) § 7.46-7.44 (m, 1H, minor isomer),
7.41-7.40 (m, 2H, major isomer), 7.30-7.23 (m, 2H, major isomer, 3H, minor isomer), 7.19 (t,
1H, major isomer, J=7.5 Hz), 5.99 major isomer (s, 2H), 5.94 (dd, 1H, minor isomer, J=5.5, 2.6
Hz), 5.90 (dd, 1H, minor isomer, J=5.5, 2.6 Hz), 5.32 (s, 1H, major isomer), 4.89 (s, 1H, major
isomer), 4.60 (s, 1H, minor isomer), 4.38 (s, 1H, minor isomer), 3.94 (s, 1H, major isomer), 3.69
(s, 1H, minor isomer), 2.83-2.82 (m, 1H, major isomer), 2.79 (dt, 1H, minor isomer, J=5.0, 2.8
Hz), 2.66-2.61 (m, 1H, major isomer; 1H, minor isomer), 2.39 (d, 1H, major isomer, J=14.5 Hz),
2.28 (dt, 1H, major isomer, J=14.5, 2.5 Hz ), 2.17 (d, 1H, minor isomer, J=11.0 Hz), 2.07-2.02
(m, 1H, major isomer), 1.80-1.71 minor isomer (m, 1H, minor isomer), 1.57 major isomer (d, 1H,
major isomer, J=10.5 Hz); 13C NMR (125 MHz, CDCls) § 144.4 (C), 144.1 (C), 136.4 (C), 136.1
(CH), 136.0 (CH), 135.5 (C), 134.0 (CH), 133.5 (CH), 131.6 (CH), 130.6 (CH), 128.9 (CH),
128.7 (CH), 127.5 (CH), 126.2 (CH), 115.7 (CH), 115.3 (CH), 54.3 (2xCH), 45.2 (CH), 44.4

(CH>), 44.0 (CH), 39.44 (CH), 39.37 (CH), 38.0 (CH2), 37.6 (CH2), 34.2 (CH.).
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1,5-dimethyl-3-methylene-2-(phenylthio)-8-oxabicylco[3.2.1]oct-6-ene. Isolated as a colorless
oil in 85% vield (0.012 g). *H NMR (500 MHz, CDCls) § 7.40 (d, J=8.0 Hz, 2H, 7.29 (t, J=7.5
Hz, 2H), 7.19 (t, J=7.5 Hz, 1H), 5.9 (d, J=6.0 Hz, 1H), 5.95 (d, J=6.0 Hz, 1H), 5.61 (s, 1H), 5.04
(s, 1H), 3.83 (s, 1H), 2.55 (d, J=14.0 Hz, 1H), 2.34 (d, J=14.0 Hz, 1H), 1.57 (s, 3H), 1.42 (s, 3H);
13C NMR (125 MHz, CDCls3) § 143.0, 137.6, 136.4, 133.0, 129.1, 128.8, 125.8, 116.0, 88.4, 84.8,
59.1, 43.3, 23.1, 22.5; IR (cm™) 3072, 2974, 2925, 1944, 1612, 1585, 1474, 1437, 1380, 1339,

1086; HRMS calcd for (C16H180S)Na* 281.0970, found 281.0974.
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1,5-diethyl-3-methylene-2-(phenylthio)-8-oxabicylco[3.2.1]oct-6-ene. Isolated as a colorless
oil in 82% yield (0.020 g). *H NMR (500 MHz, CDCls) § 7.38 (d, J=8.5Hz, 2H), 7.28 (t, J=7.5
Hz, 2H), 7.18 (t, J=7.5Hz, 1H), 5.93 (d, J=2.5 Hz, 2H), 5.61 (d, J=2.0 Hz, 1H), 5.04 (d, J= 2.0
Hz, 1H), 3.85 (s, 1H), 2.50 (d, J=14.5 Hz, 1H), 2.34 (d, J=14.5 Hz, 1H), 2.28-2.24 (m, 1H), 1.79-
1.74 (m, 1H), 1.73-1.70 (m, 2H), 0.96 (t, J=7.5 Hz, 3H), 0.88 (t, J=7.5 Hz, 3H); 3C NMR (125
MHz, CDCls) 6 143.4, 137.7, 135.3, 132.2, 128.9, 128.8, 125.7, 115.8, 91.1, 88.0, 58.2, 42.1,
29.2,27.4,8.1,7.9; IR (cm™) 3076, 2953, 2925, 2868, 1944, 1797, 1634, 1580, 1482, 1437,

1380, 1335, 1090, 1025; HRMS calcd for (C18H220S)Na* 309.1283, found 309.1286.
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1,5-dipropyl-3-methylene-2-(phenylthio)-8-oxabicylco[3.2.1]oct-6-ene. Isolated as a colorless
oil in 79% yield (0.024 g). *H NMR (500 MHz, CDCls) & 7.38 (d, J=7.5 Hz, 2H), 7.29 (t, J=7.5
Hz, 2H), 7.18 (t, J=7.5 Hz, 1H), 5.92 (d, J=6.5 Hz, 2H), 5.91 (d, J=1.5 Hz, 1H), (d, J=1.5 Hz,
1H), 3.84 (s, 1H), 2.53 (d, J=14.0 Hz, 1H), 2.28 (d, J=14.0 Hz, 1H), 2.21 (m, 1H), 1.73-1.68 (m,
1H), 1.67-1.61 (m, 2H), 1.52-1.40 (m, 1H), 1.39-1.25 (m, 4H), 0.98 (t, J=7.5 Hz, 3H), 0.88 (d,
J=7.5Hz, 3H); 3C NMR (125 MHz, CDCl3) § 143.3, 137.7, 135.2, 132.2, 128.8, 128.7, 125.7,
115.9, 90.6, 87.6, 58.3, 42.4, 38.8, 36.9, 17.2, 17.0, 14.4, 14.3; IR (cm™) ; HRMS calcd for

(C18H220S)Na* 337.1596, found 337.1599.
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1,5-dibutyl-3-methylene-2-(phenylthio)-8-oxabicylco[3.2.1]oct-6-ene. Isolated as a colorless
oil in 76% yield (0.015 g). *H NMR (500 MHz, CDCl3)  7.38 (d, J=8.0 Hz, 2H), 7.29 (t, J=7.5
Hz, 2H), 7.18 (t, J=7.5 Hz, 1H), 5.92 (d, J=6.5 Hz, 2H), 5.60 (d, J=1.5 Hz, 1H), 5.03 (d, J=1.5
Hz, 1H), 3.85 (s, 1H), 2.52 (d, J=14.5 Hz, 1H), 2.33 (d, J=14.0 Hz, 1H), 2.25-2.18 (m, 1H), 1.74-
1.70 (m, 1H), 1.69-1.64 (m, 1H), 1.40-1.35 (m, 4H), 1.33-1.17 (m, 4H), 0.93 (t, J=7.0 Hz, 3H),
0.85 (t, J= 7.0 Hz, 3H); *C NMR (125 MHz, CDCls) § 143.4, 137.7, 135.5, 132.3, 129.0, 128.7,
125.7, 115.9, 90.7, 87.6, 58.3, 42.4, 36.2, 34.4, 26.0, 25.8, 23.0, 22.8, 13.9, 13.8; IR (cm™) 3064,
2962, 2929, 2876, 1928, 1580, 1474, 1437, 1249, 1139, 1090, 1021; HRMS calcd for

(C22H300S)Na* 365.1909, found 365.1912.
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1,5-dipentyl-3-methylene-2-(phenylthio)-8-oxabicylco[3.2.1]oct-6-ene. Isolated as a colorless
oil in 71% yield (0.016 g). *H NMR (500 MHz, CDCls) § 7.38 (d, J=8.0 Hz, 2H), (t, J=7.5 Hz,
2H), 7.18 (t, J=7.5 Hz, 1H), 5.92 (d, J=6.5 Hz, 2H), 5.59 (d, J=1.5 Hz, 1H), 5.03 (d, J=1.5 Hz,
1H), 3.85 (s, 1H), 2.51 (d, J=14.0 Hz, 1H), 2.33 (d, J=14.0 Hz, 1H), 2.23-2.17 Hz (m, 1H), 1.74-
1.71 (m, 1H), 1.70-1.68 (m, 1H), 1.58-1.47 (m, 1H), 1.47-1.32 (m, 6H), 1.20-1.31 (m, 6H), 0.91
(t, J=6.5 Hz, 3H), 0.85 (t, J=6.5 Hz, 3H); 3C NMR (125 MHz, CDCls) § 143.4, 137.7, 135.5,
132.3,129.0, 128.7, 125.7, 115.9, 90.7, 87.6, 58.3, 42.4, 36.5, 34.6, 32.1, 32.0, 23.5, 23.3, 22.4,
13.9; IR (cm™) 3068, 2966, 2933, 2872, 1940,1883, 1797, 1634, 1585, 1478, 1433,1380, 1339,

1245, 1017; HRMS calcd for (C24H340S)Na* 393.2222, found 393.2225.
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1,5-dihexyl-3-methylene-2-(phenylthio)-8-oxabicylco[3.2.1]oct-6-ene. Isolated as a colorless
oil in 65% yield (0.013 g). *H NMR (500 MHz, CDCls) & 7.38 (d, J=8.0 Hz, 2H), 7.28 (t, J=8.0
Hz, 2H), 7.18 (t, J=7.5 Hz, 1H), 5.91 (d, J=6.0 Hz, 2H), 5.59 (d, J=1.0 Hz, 1H), 5.03 (d, J=1.0
Hz, 1H), 3.85 (s, 1H), 1.74-1.69 (m, 1H), 1.68-1.64 (m, 1H), 1.48-1.42 (m, 1H), 1.36-1.22 (m,
16H), 0.90 (t, J=6.0 Hz, 3H), 0.85 (t, J=6.0 Hz, 3H); 13C NMR (125 MHz, CDCl3) & 143.4,
137.7,135.2, 132.3, 129.0, 128.7, 125.7, 115.9, 90.7, 87.6, 58.3, 42.4, 36.5, 34.6, 31.6, 29.5,
29.4,23.8, 23.6, 22.5, 22.4, 13.9; IR (cm™) 3072, 3051, 2962, 2925, 2872, 1936, 1862, 1785,
1634, 1580, 1478, 1433, 1376, 1339, 1254, 1147, 1086; HRMS calcd for (C26H3s0S)Na*

421.2535, found 421.2538.
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