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General considerations: Unless specified, all solvents were dried using a Grubbs-type 

solvent purification system. (JohnPhos)AuCl and (t-BuXPhos)AuCl, were prepared by 

displacement of dimethyl sulfide from Me2SAuCl by JohnPhos or t-BuXPhos [1,2]. The 

(NHC)AuCl (NHC = SIMes, IMes, SIPr, IPr) [3,4] precursors as well as arylgold 

compounds 1–3 [5] were prepared following literature procedures. The arylboronic acids, 

alkynes, phenols, and Cs2CO3 (powder) were obtained from Aldrich and used as 

received. NMR spectra were collected on a Varian DirectDrive 600 MHz NMR 

spectrometer (
1
H: 599.77 MHz and 

13
C: 150.81 MHz). 

1
H and 

13
C{

1
H} chemical shifts 

were determined by reference to residual non-deuterated solvent resonances. The alkene 

geometry was determined using 
1
H–

1
H NOESY experiments. All coupling constants are 

listed in Hertz. Microwave catalyzed reactions carried out in sealed vessels using a CEM 

Discover equipped with an external IR (surface) temperature sensor. The PowerMax 

setting on the Discover was off. Conventionally heated reactions were carried out in an 

oil bath. HRMS data were obtained on a Thermo Scientific Exactive Plus LC/MS system 

(ESI). 

 

General method for the arylation reactions: general procedure A: For a typical 

reaction, (NHC)AuCl, 2 equiv of the arylboronic acid, 2 equiv of Cs2CO3, and a magnetic 

stirring bar were added to a 10 mL reactor vial. After exchanging the air for nitrogen, 

isopropanol was added by syringe. The mixtures were triturated on a stirring plate for 

3 minutes followed by irradiation in the Discover microwave reactor. The following 

settings were used for each experiment: Temperature = 50 °C, time = 20 min, initial 

power level = 25 W. The initial power setting listed for each reaction was maintained 

until the desired temperature was reached. The power was then reduced for the remainder 
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of the reaction to maintain the temperature. The reaction time listed is the total irradiation 

time (no ramping periods). Note: High initial high levels of microwave power (to rapidly 

heat the sample) resulted in significant decomposition (gold metal). After cooling to 

room temperature, the volatiles were removed, and the title compounds were purified by 

column chromatography (basic alumina). The arylgold compounds were dissolved in 

CH2Cl2 and dried over molecular sieves. After filtration, they were dried under vacuum 

to afford white powders. 

 

Preparation of (IMes)Au(4-C6H4t-Bu) (4). General procedure A was followed with 

(IMes)AuCl (0.20 g, 0.37 mmol), 4-tert-butylphenylboronic acid (0.135 g, 0.76 mmol), 

cesium carbonate (0.24 g, 0.74 mmol), and isopropanol (1.5 mL). Chromatography: basic 

alumina (37.5 g), gradient hexane/THF (90:10–50:50). Rf 0.60 (hexane/THF 50:50), yield 

= 0.18 g of a white powder (76.1%). HRMS: [M + Na]
+
 calcd for C31H37AuN2Na: 

657.2520; found, 657.2509. Spectral data: 
1
H NMR (CDCl3, 25 °C)  7.07 (s, 4H, Ar-H), 

7.04 (s, 2H, =CH), 6.98 (br s, 4H, Ar-H), 2.34 (s, 6H, -Me), 2.16 (s, 12H, -Me), 1.19 (s, 

9H, -Me). 
13

C{
1
H} NMR (CDCl3, 25 °C)  196.0 (s, carbene C), 165.4 (s, quat), 146.6 (s, 

quat), 139.9 (s, Ar-CH), 139.0 (s, quat), 135.4 (s, quat), 134.9 (s, quat), 129.2 (s, Ar-CH), 

123.6 (s, Ar-CH), 121.7 (s, =CH), 34.0 (s, quat), 31.4 (s, -CMe3), 21.1 (s, -Me), 18.0 (s, 

-Me). 

 

Preparation of (SIMes)Au(4-C6H4t-Bu) (5). General procedure A was followed with 

(SIMes)AuCl (0.20 g, 0.37 mmol), 4-tert-butylphenylboronic acid (0.135 g, 0.76 mmol), 

cesium carbonate (0.24 g, 0.74 mmol), and isopropanol (1.5 mL). Chromatography: basic 
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alumina (37.5 g), gradient hexane/THF (90:10–50:50). Rf 0.62 (hexane/THF 50:50), yield 

= 0.15 g of a white powder (63.5%). HRMS: [M + Na]
+
 calcd for C31H39AuN2Na: 

659.2676; found, 659.2683. Spectral data: 
1
H (CDCl3, 25 °C)  7.00 (AA′BB′, 4H, Ar-H), 

6.94 (s, 4H, Ar-H), 3.93 (s, 4H, -NCH2-), 2.37 (s, 12H, -Me), 2.30 (s, 6H, -Me), 1.18 (s, 

9H, -Me). 
13

C{
1
H} NMR (CDCl3, 25 °C)  216.4 (s, carbene C), 165.7 (s, quat), 146.7 (s, 

quat), 139.9 (s, Ar-CH), 138.2 (s, quat), 135.8 (s, quat), 135.4 (s, quat), 129.4 (s, Ar-CH), 

123.5 (s, Ar-CH), 50.8 (s, -NCH2-), 34.0 (s, quat), 31.4 (s, -Me), 21.1 (s, -Me), 18.1 (s, 

-Me).
 

 

Preparation of (SIMes)Au(4-C6H4OMe) (6). General procedure A was followed with 

(SIMes)AuCl (0.20 g, 0.37 mmol), 4-methoxyphenylboronic acid (0.115 g, 0.76 mmol), 

cesium carbonate (0.24 g, 0.74 mmol), and isopropanol (1.5 mL). Chromatography: basic 

alumina (37.5 g), gradient hexane/THF (90:10–50:50). Rf 0.45 (hexane/THF 50:50), yield 

= 0.12 g of a white powder (53.0%). HRMS: [M + Na]
+
 calcd for C28H33AuN2ONa: 

633.2156; found, 633.2144. Spectral data: 
1
H NMR (CDCl3, 25 °C)  6.95 (s, 4H, Ar-H), 

6.95 (AA'BB', 2H, Ar-H), 6.63 (AA'BB', 2H, Ar-H), 3.93 (s, 3H, -NCH2-), 3.66 (s, 3H, 

-OMe), 2.37 (s, 12H, -Me), 2.31 (s, 6H, -Me). 
13

C{
1
H} NMR (CDCl3, 25 °C)  216.2 (s, 

carbene C), 160.3 (s, quat), 157.1 (s, quat), 140.7 (s, Ar-CH), 138.2 (s, quat), 135.8 (s, 

quat), 135.4 (s, quat), 129.4 (s, Ar-CH), 112.7 (s, Ar-CH), 55.0 (s, -OMe), 50.9 (s, 

-NCH2-), 21.1 (s, -Me), 18.2 (s, -Me). 

 

Preparation of (IPr)Au(4-C6H4t-Bu) (7). General procedure A was followed with 

(IPr)AuCl (0.20 g, 0.32 mmol), 4-tert-butylphenylboronic acid (0.115 g, 0.65 mmol), 
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cesium carbonate (0.21 g, 0.64 mmol), and isopropanol (1.5 mL). Chromatography: basic 

alumina (37.5 g), gradient hexane/THF (90:10-50:50). Rf 0.69 (hexane/THF 50:50), yield 

= 0.20 g of a white powder (86.4%). HRMS: [M + Na]
+
 calcd for C37H49AuN2Na: 

741.3459; found, 741.3418. Spectral data: 
1
H NMR (CDCl3, 25 °C)  7.44 (t, 2H, J = 7.5, 

Ar-H), 7.25 (d, 4H, J = 7.2, Ar-H), 7.13 (s, 2H, =CH-), 7.05 (s, 4H, Ar-H), 2.67 (sept, 

4H, J = 6.9, iPrCH), 1.41 (d, 12H, J = 7.2, iPr-Me), 1.23 (d, 12H, J = 7.2, iPr-Me), 1.18 

(s, 9H, -Me). 
13

C{
1
H} NMR (CDCl3, 25 °C)  197.3 (s, carbene C), 166.1 (s, quat), 146.2 

(s, quat), 145.7 (s, quat), 140.0 (s, Ar-CH), 134.7 (s, quat), 130.1 (s, Ar-CH), 123.9 (s, 

Ar-CH), 123.5 (s, Ar-CH), 122.7 (s, =CH-), 34.0 (s, -CMe3), 31.4 (s, -CMe3), 28.8 (s, 

iPr-CH), 24.5 (s, iPr-Me), 23.9 (s, iPr-Me). 

 

Preparation of (SIPr)Au(4-C6H4t-Bu) (8). General procedure A was followed with 

(SIPr)AuCl (0.20 g, 0.32 mmol), 4-tert-butylphenylboronic acid (0.115 g, 0.65 mmol), 

cesium carbonate (0.21 g, 0.64 mmol), and isopropanol (1.5 mL). Chromatography: basic 

alumina (37.5 g), gradient hexane/THF (90:10-50:50). Rf 0.70 (hexane/THF 50:50), yield 

= 0.21 g of a white powder (91%). HRMS: [M + Na]
+
 calcd for C37H51AuN2Na: 

743.3618; found, 743.3574. Spectral data: 
1
H NMR (CDCl3, 25 °C)  7.34 (t, 2H, J = 7.5, 

Ar-H), 7.20 (d, 4H, J = 8.4, Ar-H), 7.02 (AA'BB', 2H, Ar-H), 6.96 (AA'BB', 2H, Ar-H), 

3.98 (s, 4H, -NCH2-), 3.15 (sept, 4H, J = 6.8, iPr-CH), 1.48 (d, 12H, J = 7.2, iPr-Me), 

1.34 (d, 12H, J = 7.2, iPr-Me), 1.16 (s, 9H, -CMe3). 
13

C{
1
H} NMR (CDCl3, 25 °C)  

216.7 (s, carbene C), 166.4 (s, quat), 146.7 (s, quat), 146.1 (s, quat), 139.9 (s, Ar-CH), 

134.8 (s, quat), 129.4 (s, Ar-CH), 124.3 (s, Ar-CH), 123.4 (s, Ar-CH), 53.7 (s, -NCH2-), 

34.0 (s, -CMe3), 31.4 (s, -CMe3), 29.0 (s, iPr-CH), 25.1 (s, iPr-Me), 24.0 (s, iPr-Me). 
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Preparation of (SIPr)Au(4-C6H4OMe) (9). General procedure A was followed with 

(SIPr)AuCl (0.20 g, 0.32 mmol), 4-methoxyphenylboronic acid (0.10 g, 0.66 mmol), 

cesium carbonate (0.21 g, 0.64 mmol), and isopropanol (1.5 mL). Chromatography: basic 

alumina (37.5 g), gradient hexane/THF (90:10–50:50). Rf 0.65 (hexane/THF 50:50), yield 

= 0.15 g of a white powder (67.3%). HRMS: [M + Na]
+
 calcd for C34H45AuN2ONa: 

717.3098; found, 717.3055. Spectral data: 
1
H NMR (CDCl3, 25 °C)  7.36 (t, 2H, J = 7.8, 

Ar-H), 7.21 (d, 4H, J = 7.8, Ar-H), 6.92 (d, 2H, J = 8.4, Ar-H), 6.60 (d, 2H, J = 8.4,  

Ar-H), 4.00 (s, 4H, -NCH2-), 3.63 (s, 3H, -OMe), 3.15 (sept, 4H, J = 6.9, iPr-CH), 1.47 

(d, 12H, J = 7.2, iPr-Me), 1.35 (d, 12H, J = 7.2, iPr-Me). 
13

C{
1
H} NMR (CDCl3, 25 °C)  

216.6 (s, carbene C), 160.9 (s, quat), 156.8 (s, quat), 146.7 (s, quat), 140.6 (s, Ar-CH), 

134.8 (s, quat), 129.4 (s, Ar-CH), 124.3 (s, Ar-CH), 112.6 (s, Ar-CH), 54.9 (s, -NCH2-), 

53.7 (s, -OMe), 29.0 (s, iPr-CH), 25.1 (s, iPr-Me), 24.1 (s, iPr-Me). 

 

General method for the catalyst screening reactions: microwave and conventional 

heating: general procedure B: A reactor vial (10 mL) was charged with the LAuAr 

species (1–9, 0.014 mmol), alkyne (0.28 mmol), phenol (0.56 mmol), and a magnetic 

stirring bar. After exchanging the air for nitrogen, the samples were irradiated in a 

focused microwave reactor or heated in an oil bath. For the reactions carried out in the 

microwave reactor, the initial power setting listed for each reaction was maintained until 

the desired temperature was reached. No ramping periods were used in these reactions; 

thus, the reaction time listed is the total irradiation time (not the time at the desired 

temperature). After cooling, CDCl3 was added to the reaction mixtures until 
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homogeneous solutions were obtained (≈2 mL). Anisole (internal standard, 0.28 mmol) 

was added to the solutions and the extent of each reaction was determined by 
1
H NMR 

spectroscopy. 

Isolation of the vinyl ethers: The synthesis of the vinyl ethers was carried out following 

the same general procedure from the catalyst screening reactions using either 1 or 7 as the 

catalyst. Once cooled, the vinyl ethers were purified by column chromatography, dried 

using molecular sieves (hexane/EtOAc solution), and isolated as oils or powders 

following removal of the volatiles. 

 

Preparation of 1-[[(1Z)-1,2-diphenylethenyl]oxy]-4-nitrobenzene (10), CAS: 

1219621-28-9 [6]. General procedure B was followed (microwave heating) using 1 

(0.0088 g, 0.014 mmol), diphenylacetylene (0.050 g, 0.28 mmol), and 4-nitrophenol 

(0.078 g, 0.56 mmol). Temperature = 130 °C, time = 20 min, initial power level = 50 W. 

Chromatography: silica gel (19.1 g), hexane/ETOAc (90:10). Rf 0.62 (hexane/EtOAc 

90:10), yield = 0.074 g of a white powder (83%).  

 

Preparation of 1-[[(1Z)-1,2-diphenylethenyl]oxy]-4-trifluoromethylbenzene (11). 

CAS: 1219621-27-8 [6]. General procedure B was followed (microwave heating)  

with 1 (0.0088 g, 0.014 mmol), diphenylacetylene (0.050 g, 0.28 mmol), and  

4-(trifluoromethyl)phenol (0.091 g, 0.56 mmol). Temperature = 130 °C, time = 20 min, 

initial power level = 50 W. Chromatography: silica gel (19.1 g), hexane/EtOAc (95:5). Rf 

0.56 (hexane/EtOAc 95:5), yield = 0.086 g of a white powder (91%). 
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Preparation of 1-[[(1Z)-1,2-diphenylethenyl]oxy]-2-nitrobenzene (12), CAS: 

1219621-36-9 [6]. General procedure B was followed (microwave heating) with 1 

(0.0088 g, 0.014 mmol), diphenylacetylene (0.050 g, 0.28 mmol), and 2-nitrophenol 

(0.078 g, 0.56 mmol). Temperature = 130 °C, time = 20 min, initial power level = 50 W. 

Chromatography: silica gel (19.1 g), hexane/EtOAc (95:5). Rf 0.40 (hexane/EtOAc 95:5), 

yield = 0.062 g of a pale yellow powder (70%). 

 

Preparation of 1-[[(1Z)-1,2-diphenylethenyl]oxy]benzene (13), CAS: 1219621-30-3 

[6]. General procedure B was followed (conventional heating) with 7 (0.010 g, 

0.014 mmol) diphenylacetylene (0.050 g, 0.28 mmol)), and phenol (0.053 g, 0.56 mmol). 

Temperature = 130 °C, time = 20 min. Chromatography: silica gel (19.1 g), 

hexane/EtOAc (93:7). Rf 0.74, hexane/EtOAc (93:7), yield = 0.052 g of a white powder 

(68%). 

 

Preparation of 1-[[(1Z)-1,2-diphenylethenyl]oxy]-4-tert-butylbenzene (14). General 

procedure B was followed (conventional heating) with 7 (0.010 g, 0.014 mmol), 

diphenylacetylene (0.050 g, 0.28 mmol), and 4-tert-butylphenol (0.084 g, 0.56 mmol). 

Temperature = 130 °C, time = 20 min. Chromatography: silica gel (19.1 g), gradient 

hexane/EtOAc (100:0–98:2). Rf 0.41 (hexane/EtOAc 98:2), yield = 0.067 g of a white 

powder (73%). HRMS: [M + H]
+
 calcd for C24H25O: 329.1907; found, 329.1903. Spectral 

data: 
1
H NMR (CDCl3, 25 °C)  7.64 (d, 2H, J = 7.8, Ar-H), 7.59 (d, 2H, J = 7.2, Ar-H), 

7.31–7.17 (m, 8H, Ar-H), 6.93 (AA'BB', 2H, Ar-H), 6.62 (s, 1H, =CH-), 1.23 (s, 9H, 

-CMe3). 
13

C{
1
H} NMR (CDCl3, 25 °C)  154.0 (s, quat), 149.9 (s, quat), 144.5 (s, quat), 
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136.3 (s, quat), 134.9 (s, quat), 129.0 (s, Ar-CH), 128.52 (s, Ar-CH), 128.50 (s, Ar-CH), 

128.3 (s, Ar-CH), 127.3(s, Ar-CH), 126.4 (s, Ar-CH), 126.1 (s, Ar-CH), 116.7 (s, =CH-), 

115.6 (s, Ar-CH), 34.1 (s, -CMe3), 31.5 (s, -CMe3). 

 

Preparation of 1-[[(1Z)-1,2-diphenylethenyl]oxy]-4-methoxybenzene (15), CAS: 

1219621-22-3 [6]. General procedure B was followed (microwave heating) with 1 

(0.0088 g, 0.014 mmol), diphenylacetylene (0.050 g, 0.28 mmol), and 4-methoxyphenol 

(0.070 g, 0.56 mmol). Temperature = 130 °C, time = 20 min, initial power level = 50 W. 

Chromatography: silica gel (19.1 g), hexane/EtOAc (100:0–90:10). Rf 0.51 

(hexane/EtOAc 95:5), yield = 0.068 g of a white powder (80%). 

 

Preparation of 4-[[(1Z)-1-butyl-1-hexen-1-yl]oxy]nitrobenzene (16). General 

procedure B was followed (microwave heating) with 1 (0.0088 g, 0.014 mmol), 5-decyne 

(50.6 L, 0.28 mmol), and 4-nitrophenol (0.078 g, 0.56 mmol). Temperature = 130 °C, 

time = 20 min, initial power level = 50 W. Chromatography: silica gel (19.1 g), gradient 

hexane/EtOAc (100:0–60:40). Rf 0.67 (hexane/EtOAc 95:5), yield = 0.068 g of a 

colorless oil (87%). HRMS: [M + H]
+
 calcd for C16H24NO3: 278.1758; found, 278.1748. 

Spectral data: 
1
H NMR (CDCl3, 25 °C)  8.19 (AA'BB', 2H, Ar-H), 6.99 (AA'BB', 2H, 

Ar-H), 5.12 (t, 1H, J = 7.2, =CH-), 2.15 (t, 2H, J = 7.8, -CH2-), 1.93 (q, 2H, J = 7.2 -CH2-

), 1.47 (m, 2H, -CH2-), 1.34–1.25 (m, 6H, -CH2-), 0.89 (t, 3H, J = 7.2, -Me), 0.84 (t, 3H, 

J = 6.8, -Me). 
13

C{
1
H} NMR (CDCl3, 25 °C)  162.3 (s, quat), 150.0 (s, quat), 141.9 (s, 

quat), 126.0 (s, Ar-CH), 117.5 (s, =CH-), 115.5 (s, Ar-CH), 32.2 (s, -CH2-), 31.3 (s, 

-CH2-), 28.9 (s, -CH2-), 24.9 (s, -CH2-), 22.3 (s, -CH2-), 22.1 (s, -CH2-), 13.8 (s, -CH3). 
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Preparation of [[(1Z)-1-butyl-1-hexen-1-yl]oxy]-4-(trifluoromethyl)benzene (17). 

General procedure B was followed (microwave heating) with 1 (0.0088 g, 0.014 mmol), 

5-decyne (50.6 L, 0.28 mmol), and 4-(trifloromethyl)phenol (0.091 g, 0.56 mmol). 

Temperature = 130 °C, time = 20 min, initial power level = 50 W. Chromatography: 

silica gel (19.1 g), hexane. Rf 0.86 (hexane), yield = 0.080 g of a colorless oil (95%). 

HRMS: [M + H]
+
 calcd for C17H24F3O: 301.1781; found, 301.1771. Spectral data: 

1
H NMR (CDCl3, 25 °C)  7.53 (d, 2H, J = 7.8, Ar-H), 6.98 (d, 2H, J = 8.4, Ar-H), 5.07 

(t, 1H, J = 7.2, =CH-), 2.12 (t, 2H, J= 7.5, -CH2-), 1.96 (q, 2H, J = 7.2, -CH2-), 1.44 (m, 

2H, -CH2-), 1.35-1.25 (m, 6H, -CH2-), 0.88 (t, 3H, J= 7.2, -Me), 0.85 (t, 3H, J = 7.2,  

-Me). 
13

C{
1
H} NMR (CDCl3, 25 °C)  159.5 (s, quat), 150.1 (s, quat), 126.9 (q, J = 3.9, 

Ar-CH), 124.4 (q, J= 271.3, -CF3), 123.3 (q, J = 32.4, quat), 117.0 (s, =CH-), 115.6 (s, 

Ar-CH), 32.0 (s, -CH2-), 31.5 (s, -CH2-), 29.0 (s, -CH2-), 24.9 (s, -CH2-), 22.3 (s, -CH2-), 

22.1 (s, -CH2-), 13.8 (s, -Me). 

 

Preparation of 2-[[(1Z)-1-butyl-1-hexen-1-yl]oxy]nitrobenzene (18). General 

procedure B was followed (conventional heating) with 7 (0.010 g, 0.014 mmol), 5-decyne 

(50.6 L, 0.28 mmol), and 2-nitrophenol (0.078 g, 0.56 mmol). Temperature = 130 °C, 

time = 30 min. Chromatography: basic alumina (27.5 g), gradient hexane/THF (100:0–

95:5). Rf 0.80 (hexane/THF 95:5), yield = 0.066 g of a pale yellow oil (84%). HRMS: 

[M + H]
+
 calcd for C16H24NO3: 278.1758 ; found, 278.1747. Spectral data: 

1
H NMR 

(CDCl3, 25 °C)  7.87 (d, 1H, J = 7.0, Ar-H), 7.46 (t, 1H, J = 8.1, Ar-H), 7.04 (d, 1H, J = 

7.2, Ar-H), 7.03 (t, 1H, J = 7.8, Ar-H), 5.12 (t, 1H, J = 6.9, =CH-), 2.15 (t, 2H, J = 7.8, 
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-CH2-), 1.98 (q, 2H, J = 7.2, -CH2-), 1.47 (m, 2H, -CH2-), 1.37 - 1.26 (m, 6H, -CH2-), 

0.88 (t, 3H, J = 7.2, -Me), 0.85 (t, 3H, J = 6.9, -Me). 
13

C{
1
H} NMR (CDCl3, 25 °C)  

150.3 (s, quat), 149.8 (s, quat), 139.7 (s, quat), 133.8 (s, Ar-CH), 125.7 (s, Ar-CH), 120.8 

(s, Ar-CH), 117.5 (s, =CH-), 116.3 (s, Ar-CH), 32.0 (s, -CH2-), 31.3 (s, -CH2-), 28.8 (s, 

-CH2-), 24.8 (s, -CH2-), 22.2 (s, -CH2-), 22.1 (s, -CH2-), 13.81 (s, -Me), 13.79 (s, -Me). 

 

Preparation of [[(1Z)-1-butyl-1-hexen-1-yl]oxy]benzene (19). General procedure B 

was followed (conventional heating) with 7 (0.010 g, 0.014 mmol), 5-decyne (50.6 L, 

0.28 mmol), and phenol (0.053 g, 0.56 mmol). Temperature = 130 °C, time = 20 min. 

Chromatography: silica gel (19.1 g), hexane. Rf 0.71 (hexane), yield = 0.048 g of a 

colorless oil (74%). HRMS: [M + H]
+
 calcd for C16H25O: 233.1907; found, 233.1898. 

Spectral data: 
1
H NMR (CDCl3, 25 °C)  7.26 (t, 2H, J = 8.4, Ar-H), 6.95 (t, 1H, J = 7.5, 

Ar-H), 6.92 (d, 2H, J = 7.5, Ar-H), 5.00 (t, 1H, J = 7.2, =CH-), 2.11 (t, 2H, J = 7.2, -CH2-

), 2.01 (q, 2H, J = 7.2, -CH2-), 1.43 (m, 2H, -CH2-), 1.29 (m, 6H, -CH2-), 0.87 (t, 3H, J = 

7.2, -CH3), 0.85 (t, 3H, J = 7.2, -CH3). 
13

C{
1
H} NMR (CDCl3, 25 °C)  156.8 (s, quat), 

150.6 (s, quat), 129.4 (s, Ar-CH), 121.2 (s, Ar-CH), 116.1 (s, =CH-), 115.9 (s, Ar-CH), 

32.0 (s, -CH2-), 31.7 (s, -CH2-), 29.1 (s, -CH2-), 24.8 (s, -CH2-), 22.3 (s, -CH2-), 22.2 (s, 

-CH2-), 13.90 (s, -Me), 13.87 (s, -Me). 

 

Preparation of [[(1Z)-1-butyl-1-hexen-1-yl]oxy]-4-tert-butylbenzene (20). General 

procedure B was followed (microwave heating) with 1 (0.0088 g, 0.014 mmol), 5-decyne 

(50.6 L, 0.28 mmol), and 4-tert-butylphenol (0.084 g, 0.56 mmol). Temperature = 

130 °C, time = 20 min, initial power level = 50 W. Chromatography: silica gel (19.1 g), 
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hexane. Rf 0.53 (hexane), yield = 0.057 g of a colorless oil (71%). HRMS: [M + H]
+
 

calcd for C20H33O: 289.2533; found, 289.2524. Spectral data: 
1
H NMR (CDCl3, 25 °C)  

7.27 (AA'BB', 2H, Ar-H), 6.84 (AA'BB', 2H, Ar-H), 4.98 (t, 1H, J = 7.2, =CH-), 2.10 (t, 

2H, J = 7.5, -CH2-), 2.02 (q, 2H, J = 7.0, -CH2-), 1.43 (m, 2H, -CH2-), 1.34-1.26 (m, 6H, 

-CH2-), 1.30 (s, 9H, -CMe3), 0.87 (t, 3H, J = 7.5, -CH3), 0.85 (t, 3H, J = 6.9, -CH3). 

13
C{

1
H} NMR (CDCl3, 25 °C)  154.4 (s, quat), 150.8 (s, quat), 143.9 (s, quat), 126.2 (s, 

Ar-CH), 115.9 (s, =CH-), 115.4 (s, Ar-CH), 34.1 (s, -CMe3), 32.0 (s, -CH2-), 31.8 (s, 

-CH2-), 31.6 (s, -CMe3), 29.1 (s, -CH2-), 24.9 (s, -CH2-), 22.4 (s, -CH2-), 22.2 (s, -CH2-), 

14.0 (s, -Me), 13.9 (s, -Me). 

 

Preparation of [[(1Z)-1-butyl-1-hexen-1-yl]oxy]-4-methoxybenzene (21). General 

procedure B was followed (microwave heating) with 1 (0.0088 g, 0.014 mmol), 5-decyne 

(50.6 L, 0.28 mmol), and 4-methoxyphenol (0.070 g, 0.56 mmol). Temperature = 

130 °C, time = 20 min, initial power level = 50 W. Chromatography: silica gel (19.1 g), 

hexane/EtOAc (95:5). Rf 0.86 hexane/EtOAc (95:5), yield = 0.066 g of a colorless oil 

(89%). HRMS: [M + H]
+
 calcd for C17H27O2: 262.2013; found, 263.2011. Spectral data: 

1
H NMR (CDCl3, 25 °C)  6.85 (AA'BB', 2H, Ar-H), 6.81 (AA'BB', 2H, Ar-H), 4.94 (t, 

1H, J = 6.9, =CH-), 3.78 (s, 3H, -OMe), 2.07 (t, 2H, J = 7.5, -CH2-), 2.04 (q, 2H, J = 7.0, 

-CH2-), 1.41 (m, 2H, -CH2-), 1.30 (m, 6H, -CH2-), 0.86 (t, 6H, J = 7.2, -Me). 

13
C{

1
H} NMR (CDCl3, 25 °C)  154.3 (s, quat), 151.1 (s, quat), 150.6 (s, quat), 117.0 (s, 

Ar-CH), 115.4 (s, =CH-), 114.6 (s, Ar-CH), 55.7 (s, -OMe), 31.8 (s, -CH2-), 29.1 (s, 

-CH2-), 24.8 (s, -CH2-), 22.4 (s, -CH2-), 22.1 (s, -CH2-), 13.92 (s, -Me), 13.87 (s, -Me). 
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Preparation of [[(1Z)-4-[1-butyl-1-hexen-1-yl]oxy]]-1,1'-biphenyl (22). General 

procedure B was followed (conventional heating) with 7 (0.010 g, 0.014 mmol), 5-decyne 

(50.6 L, 0.28 mmol), and 4-phenylphenol (0.096 g, 56 mmol). Temperature = 130 °C, 

time = 20 min. Chromatography: silica gel (19.1 g), gradient hexane/EtOAc (100:0–

95:5). Rf 0.81 (hexane/EtOAc 95:5), yield = 0.069 g of a colorless oil (80%). HRMS: 

[M + H]
+
 calcd for C22H29O: 309.2220; found, 309.2211. Spectral data: 

1
H NMR (CDCl3, 

25 °C)  7.54 (d, 2H, J = 7.2, Ar-H), 7.50 (AA'BB', 2H, Ar-H), 7.40 (t, 2H, J = 7.5, 

Ar-H), 7.29 (t, 1H, J = 7.5, Ar-H), 6.98 (AA'BB', 2H, Ar-H), 5.03 (t, 1H, J = 6.9, =CH), 

2.15 (t, 2H, J = 7.2, -CH2-), 2.04 (q, 2H, J = 7.2, -CH2-), 1.46 (m, 2H, -CH2-), 1.36–1.26 

(m, 6H, -CH2-), 0.88 (t, 3H, J = 6.9, -Me), 0.87 (t, 3H, J = 7.2, -Me). 
13

C{
1
H} NMR 

(CDCl3, 25 °C)  156.4 (s, quat), 150.6 (s, quat), 140.8 (s, quat), 134.4 (s, quat), 128.7 (s, 

Ar-CH), 128.2 (s, Ar-CH), 126.8 (s, Ar-CH), 126.7 (s, Ar-CH), 116.3 (s, =CH-), 116.2 (s, 

Ar-CH), 32.1 (s, -CH2-), 31.7 (s, -CH2-), 29.1 (s, -CH2-), 24.9 (s, -CH2-), 22.4 (s, -CH2-), 

22.2 (s, -CH2-), 13.94 (s, -CH3), 13.91 (s, -CH3). 
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