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1 General information 

All the electrochemical reactions were performed in an oven-dried undivided electrochemical 

cell unless otherwise noted. THF was distilled from sodium/benzophenone. Anhydrous DMF, DMA, 

NMP and DMSO were purchased from Adamas-beta and were further dried over molecular sieves 

before use. All commercial reagents were purchased from Acros Organics, Sigma-Aldrich, Alfa 

Aesar, Adamas-beta, Bidepharm, and Energy Chemical of the highest purity grade. 1H NMR and 

13C NMR spectra were recorded respectively at 400 MHz and 100 MHz on a Bruker AVANCE 400 

and chemical shifts are reported in δ (ppm) referenced to the TMS signal for 1H NMR (0.00 ppm) 

and residual undeuterated solvent signal for 13C NMR (77.16 ppm). HRMS was conducted on a 

Thermo Scientific LTQ Orbitrap XL apparatus using an electrospray (ESI) or MALDI ionization 

source. The following abbreviations were used to designate chemical shift mutiplicities: s = singlet, 

d = doublet, t = triplet, q = quartet, m = multiplet. For reactions requiring heating, an oil bath was 

employed. All the electrochemical reactions were performed with an HY3005B DC (31 V) power 

supply purchased from Zhejiang Huayi Electronic Industry Co., Ltd. Carbon rod and graphite felt 

(GF) was purchased from Beijing Jinglong special carbon technology Co., Ltd. Platinum electrode, 

Al electrode, Fe electrode and Zn electrode are all purchased from Shanghai yueci Electronic 

Technology Co., Ltd. Magnesium plate (The purity is 99.95%) was purchased from Xintong Weiye 

Metal Material Sales Co., Ltd.  

2 The general procedure for substrates s-2m', s-2n', s-2o'. 

 

s-2m', s-2n', and s-2o' was prepared according to the method of reported references.1 Tosyl 

chloride (6 mmol, 1.2 eq) and triethylamine (10 mmol, 2.0 eq) were added to a solution of the 

corresponding alcohols (5 mmol) in DCM (20 mL). The mixture was allowed to stirred overnight 

at 25 oC. The mixture was diluted with H2O (30 mL), extracted with DCM (3 x 10 mL) and the 

combined organics were washed with H2O (10 mL), brine (10 mL) and dried over with anhydrous 

Na2SO4. The volatile was removed under reduced pressure and the crude residue was purified by 

column chromatography to afford the benzenesulphonate.  

4-(1-Phenylvinyl)phenol (6 mmol, 1.2 eq) and K2CO3 (6 mmol, 1.2 eq) were added to a solution 

of benzenesulphonate (5 mmol, 1.0 eq) in DMF (20 mL). After stirring overnight at 80 oC, the 

mixture was diluted with H2O (30 mL), extracted with ethyl acetate (3 x 10 mL) and the combined 

organics were washed with H2O (10 mL), brine (10 mL) and dried over with anhydrous Na2SO4. 

The volatile was removed under reduced pressure and the crude residue was purified by column 

chromatography to afford the desired products. 
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3 Optimization of the reaction conditions.  

4 Detailed Reaction Condition Optimization 

Table S2: Optimization of the electrodes.  

 

Table S1. Optimization of the reaction conditions.a 

 

 

Entry Mediator Electrodes Electrolyte Yield(2a/3a)/%b 

1 Med-1 Mg(+)/GF(-) nBu4NPF6 48/42 

2 Med-2 Mg(+)/GF(-) nBu4NPF6 38/33 

3 Med-3 Mg(+)/GF(-) nBu4NPF6 30/34 

4 Med-4 Mg(+)/GF(-) nBu4NPF6 45/40 

5 Med-1 Mg(+)/C(-) nBu4NPF6 33/26 

6 Med-1 Mg(+)/Ni(-) nBu4NPF6 13/38 

7 Med-1 Zn(+)/GF(-) nBu4NPF6 0/45 

8 Med-1 Fe(+)/GF(-) nBu4NPF6 0/15 

9 Med-1 Mg(+)/GF(-) TBAI 46/38 

10 Med-1 Mg(+)/GF(-) nBu4NBF4 37/43 

11 Med-1 Mg(+)/GF(-) Me4NBF4 32/66 

12 Med-1 Mg(+)/GF(-) LiBF4 38/46 

13c Med-1 Mg(+)/GF(-) nBu4NPF6 0/40 

14d Med-1 Mg(+)/GF(-) nBu4NPF6 0/10 

15e Med-1 Mg(+)/GF(-) nBu4NPF6 0/10 

16f Med-1 Mg(+)/GF(-) nBu4NPF6 55/27 

17g Med-1 Mg(+)/GF(-) nBu4NPF6 71/18 

18 / Mg(+)/GF(-) nBu4NPF6 0 

19h Med-1 Mg(+)/GF(-) nBu4NPF6 0 
 

 
aReaction conditions: undivided cell, 1,1-diphenylethylene 
(0.2 mmol), iodobenzene (0.4 mmol), 1-bromobutane (0.4 
mmol), mediator (0.2 mmol), nBu4NPF6 (0.1 M), DMSO (3 mL), 
10 mA. bYield determined by 1H NMR analysis using CH2Br2 as 
the internal standard. cMeCN instead of DMSO. dDMAc 
instead of DMSO. eDMF instead of DMSO. f0.6 mmol nBuBr 
instead of 0.4 mmol nBuBr. g0.8 mmol nBuBr instead of 0.4 
mmol nBuBr. hNo electricity. 
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Entry Electrodes Yield(4a/5a)/% 

1 Mg(+)/GF(-) 48/42 

2 Mg(+)/C(-) 33/26 

3 Mg(+)/Ni(-) 13/38 

4 Mg(+)/Pt(-) 7/23 

5 Mg(+)/Ni foam(-) 10/15 

6 Mg(+)/Al foam(-) 10/15 

7 Mg(+)/SS 10/40 

8 Zn(+)/GF(-) 0/45 

9 Fe(+)/GF(-) 0/15 

10 Al(+)/GF(-) 8/17 

aReaction conditions: undivided cell, 1,1-diphenylethylene (0.2 mmol), iodobenzene (0.4 mmol), n-

butyl bromide (0.4 mmol), dimethyl terephthalate (0.2 mmol), nBu4NPF6 (0.1 M), DMSO (3 mL), 

10 mA. bYield determined by 1H NMR analysis using CH2Br2 as the internal standard.  

 

Table S3: Optimization of the solvent. 

 

Entry Solvent Yield(4a/5a)/% 

1 DMSO 48/42 

2 MeCN 0/40 

3 DMAc 0/10 

4 DMF 0/10 

5 NMP 0/12 

6 DMPU 0/10 

7 Sulfolane 0/8 

aReaction conditions: undivided cell, 1,1-diphenylethylene (0.2 mmol), iodobenzene (0.4 mmol), n-

butyl bromide (0.4 mmol), dimethyl terephthalate (0.2 mmol), nBu4NPF6 (0.1 M), Solvent (3 mL), 

10 mA. bYield determined by 1H NMR analysis using CH2Br2 as the internal standard. 

 

Table S4: Optimization of the Electrolyte. 

 

Entry Electrolyte Yield(4a/5a)/% 

1 nBu4NPF6 48/42 

2 TBAI 46/38 
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3 nBu4NBF4 37/43 

4 Me4NBF4 32/66 

5 LiBF4 38/46 

6 nBu4NClO4 24/38 

7 TBAB 36/26 

aReaction conditions: undivided cell, 1,1-diphenylethylene (0.2 mmol), iodobenzene (0.4 mmol), n-

butyl bromide (0.4 mmol), dimethyl terephthalate (0.2 mmol), electrolyte (0.1 M), DMSO (3 mL), 

10 mA. bYield determined by 1H NMR analysis using CH2Br2 as the internal standard. 

 

Table S5: Optimization of the mediator 

 

Entry Mediator Yield(4a/5a)/% 

1 Med-1 48/42 

2 Med-2 38/33 

3 Med-3 30/34 

4 Med-4 0/0 

5 Med-5 35/23 

6 Med-6 45/40 

 

aReaction conditions: undivided cell, 1,1-diphenylethylene (0.2 mmol), iodobenzene (0.4 mmol), n-

butyl bromide (0.4 mmol), mediator (0.2 mmol), nBu4NPF6 (0.1 M), DMSO (3 mL), 10 mA. bYield 

determined by 1H NMR analysis using CH2Br2 as the internal standard. 

 

Table S6: Optimization of equivalent of n-butyl bromide 

 

Entry The equivalent of n-butyl 

bromide 

Yield(4a/5a)/% 

1 2.0 eq 48/42 
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2 3.0 eq 55/27 

3 4.0 eq 71/18 

aReaction conditions: undivided cell, 1,1-diphenylethylene (0.2 mmol), iodobenzene (0.4 mmol), n-

butyl bromide, dimethyl terephthalate (0.2 mmol), nBu4NPF6 (0.1 M), DMSO (3 mL), 10 mA. bYield 

determined by 1H NMR analysis using CH2Br2 as the internal standard.  

5 The setups of the electrochemical 1,2-arylalkylation of alkenes. 

 

6 General procedure for the electrochemical 1,2-arylalkylation of alkenes. 

 

The electrolysis was conducted in an undivided cell equipped with an Mg anode (15 mm x 10 

mm x 2 mm) and a graphite felt cathode (15 mm x 10 mm x 3 mm) with a distance of about 0.8 cm 

between the two electrodes, and the depth of each electrode immersed in the reaction mixture is 

about 10 mm. To a 25 mL oven-dried undivided electrochemical cell were added nBu4NPF6 (116 

mg, 0.1 M), dimethyl terephthalate (0.2 mmol, 1.0 eq), DMSO (3 mL), aryl iodides (0.4 mmol, 2.0 

eq), alkyl bromide (0.8 mmol, 4.0 eq), alkenes (0.2 mmol, 1.0 eq) in the glove box. Then, seal the 

reaction cell and remove it from the glove box. The reaction mixture was electrolyzed under a 

constant current of 10 mA at 20 oC until the complete consumption of the starting materials 

(monitored by TLC). The mixture was diluted with H2O, extracted with ethyl acetate (3 x 10 mL) 

and the combined organics were washed with H2O (10 mL), 1 M HCl (10 mL), brine (10 mL) and 

dried over with anhydrous Na2SO4. The volatile was removed under reduced pressure and the crude 

residue was purified by preparative thin-layer chromatography to afford the desired products 

(PE/EA as eluent).  
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7 The procedure for the scale-up experiment. 

 

The electrolysis was conducted in an undivided cell equipped with an Mg anode (50 mm x 30 

mm x 2 mm) and a graphite felt cathode (50 mm x 30 mm x 3 mm) with a distance of about 2 cm 

between the two electrodes, and the depth of each electrode immersed in the reaction mixture is 

about 35 mm. To a 150 mL oven-dried undivided electrochemical cell were added nBu4NPF6 (4.84 

g, 12.5 mmol), dimethyl terephthalate (971 mg, 5.0 mmol), DMSO (75 mL), iodobenzene (2.04 g, 

10.0 mmol), 1-bromobutane (2.7 g, 20.0 mmol), ethene-1,1-diyldibenzene (0.88 mL, 5.0 mmol) in 

the glove box. Then, seal the reaction cell and remove it from the glove box. The reaction mixture 

was electrolyzed under a constant current of 25 mA at 20 oC until the complete consumption of the 

starting materials (monitored by TLC). The mixture was diluted with H2O, extracted with ethyl 

acetate (3 x 100 mL) and the combined organics were washed with H2O (30 mL), 1 M HCl (30 mL), 

brine (30 mL) and dried over with anhydrous Na2SO4. The volatile was removed under reduced 

pressure and the crude residue was purified by column chromatography to afford the desired product 

(880 mg, 56% yield). 

 

8 Radical clock experiment. 

 

The electrolysis was conducted in an undivided cell equipped with an Mg anode (15 mm x 10 

mm x 2 mm) and a graphite felt cathode (15 mm x 10 mm x 3 mm) with a distance of about 0.8 cm 

between the two electrodes, and the depth of each electrode immersed in the reaction mixture is 

about 10 mm. To a 25 mL oven-dried undivided electrochemical cell were added nBu4NPF6 (116 

mg, 0.1 M), dimethyl terephthalate (0.2 mmol, 1.0 eq), DMSO (3 mL), iodobenzene (0.4 mmol, 2.0 

eq), alkyl bromide (0.8 mmol, 4.0 eq), (1-(2-phenylcyclopropyl)vinyl)benzene (0.2 mmol, 1.0 eq) 

in the glove box. Then, seal the reaction cell and remove it from the glove box. The reaction mixture 

was electrolyzed under a constant current of 10 mA at 20 oC until the complete consumption of the 

starting materials (monitored by TLC). The mixture was diluted with H2O, extracted with ethyl 

acetate (3 x 10 mL) and the combined organics were washed with H2O (10 mL), 1 M HCl (10 mL), 

brine (10 mL) and dried over with anhydrous Na2SO4. The volatile was removed under reduced 

pressure and the crude residue was purified by preparative thin-layer chromatography to afford the 

desired products (PE/EA as eluent). pent-2-ene-1,2,5-triyltribenzene Isolated yield: Colorless oil, 

(eluent: petroleum ether). 17% (10 mg), 1H NMR (400 MHz, CDCl3) δ 7.32 – 7.27 (m, 3H), 7.26 – 

7.25 (m, 1H), 7.23 – 7.08 (m, 11H), 6.00 (t, J = 7.2 Hz, 1H), 3.82 (s, 2H), 2.77 (t, J = 7.6 Hz, 2H), 

2.57 (dd, J = 15.2, 8 Hz, 2H) ppm. 13C NMR (100 MHz, CDCl3) δ 142.9, 141.8, 139.7, 138.1, 129.9, 
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128.5, 128.4, 128.2, 128.2, 126.7, 126.3, 125.9, 125.8, 35.9, 35.8, 31.0 ppm.  

 

Figure S1 NOSEY spectra of compound 3  

9 General procedure for the deuteration experiment. 

 

The electrolysis was conducted in an undivided cell equipped with an Mg anode (15 mm x 10 mm 

x 2 mm) and a graphite felt cathode (15 mm x 10 mm x 3 mm) with a distance of about 0.8 cm 

between the two electrodes, and the depth of each electrode immersed in the reaction mixture is 

about 10 mm. To a 25 mL oven-dried undivided electrochemical cell were added nBu4NPF6 (116 

mg, 0.1 M), dimethyl terephthalate (0.2 mmol, 1.0 eq), DMSO (3 mL), iodobenzene (0.4 mmol, 2.0 

eq), D2O (4.0 mmol, 20.0 eq), alkenes (0.2 mmol, 1.0 eq) in the glove box. Then, seal the reaction 

cell and remove it from the glove box. The reaction mixture was electrolyzed under a constant 

current of 10 mA at 20 oC until the complete consumption of the starting materials (monitored by 

TLC). The mixture was diluted with H2O, extracted with ethyl acetate (3 x 10 mL) and the combined 

organics were washed with H2O (10 mL), 1 M HCl (10 mL), brine (10 mL) and dried over with 

anhydrous Na2SO4. The volatile was removed under reduced pressure and the crude residue was 

purified by preparative thin-layer chromatography to afford the desired products (PE/EA as eluent). 

(ethane-1,1,2-triyl-1-d)tribenzene Isolated yield: Colorless oil, (eluent: petroleum ether). 46% (24 

mg), 1H NMR (400 MHz, CDCl3) δ 7.26 – 7.19 (m, 8H), 7.18 – 7.09 (m, 5H), 7.00 (d, J = 6.8 Hz, 

2H), 4.23 (t, J = 7.6 Hz, 1H), 3.36 (d, J = 6.0 Hz, 2H). 13C NMR (100 MHz, CDCl3) δ 144.5, 140.4, 

129.2, 128.5, 128.2, 128.1, 126.3, 126.0, 53.2, 52.8 (t, J = 19.1 Hz), 42.1 ppm. 

10 Investigating the reaction of the alkene with the same halide. 

10.1 Investigating the reaction of alkene with aryl halide (Using the following 

reaction as a representative example).   
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This reaction was conducted according to the general procedure for the 

electrochemical 1,2-arylalkylation of alkenes. 

 

10.2 Investigating the reaction of alkene with aryl halide (Using the following 

reaction as a representative example). 

This reaction was conducted according to the general procedure for the 

electrochemical 1,2-arylalkylation of alkenes. The similar electrochemical dialkylation 

of alkenes has been documented in literature.2 

 

11 Unsuccessful examples. 

 

12 Cyclic voltammetry experiments. 

CV plotting convention is IUPAC. Electrochemical studies were carried out with a 

CHI600D electrochemical workstation. All cyclic voltammograms were measured at 

25 oC using an Ag/Ag+ reference electrode, a platinum (Pt) wire counter electrode and 

a glassy carbon working electrode (3 mm-diameter, disc-electrode). The measurements 

were performed at a scan rate of 100 mV s⁻¹ in DMF/nBu4NPF6 (0.05 M), scanning 

from 0 to -3.5 V in the cathodic direction. All data are measured in Ar atmosphere. 
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Figure S2 Cyclic voltammograms of 1,1-diphenylethylene (40 mM) in DMSO/nBu4NPF6 (0.1 M) 

under argon atmosphere.  

 

Figure S3 Cyclic voltammograms of iodobenzene (80 mM) in DMSO/nBu4NPF6 (0.1 M) under 

argon atmosphere. 

 

Figure S4 Cyclic voltammograms of dimethyl terephthalate (40 mM) in DMSO/nBu4NPF6 (0.1 

M) under argon atmosphere. 
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Figure S5 Cyclic voltammograms of dimethyl terephthalate (40 mM) and 1,1-diphenylethylene 

(40 mM) in DMSO/nBu4NPF6 (0.1 M) under argon atmosphere. 

 

Figure S6 The cyclic voltammetry of dimethyl terephthalate (40 mM) with varying amounts of PhI 

in DMSO/nBu4NPF6 (0.1 M) under argon atmosphere. Dimethyl terephthalate (40 mM) + PhI (20 

mM) under argon atmosphere; Dimethyl terephthalate (40 mM) + PhI (40 mM) under argon 

atmosphere; Dimethyl terephthalate (40 mM) + PhI (60 mM) under argon atmosphere; Dimethyl 

terephthalate (40 mM) + PhI (80 mM) under argon atmosphere; 
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Figure S7 Cyclic voltammograms of 1-bromobutane (5 mM) in DMSO/nBu4NPF6 (0.1 M) under 

argon atmosphere. 

 

Figure S8 Cyclic voltammograms of 1-bromobutane (5 mM) + dimethyl terephthalate (1.25 mM) 

in DMSO/nBu4NPF6 (0.1 M) under argon atmosphere. 

 

Figure S9 Cyclic voltammograms of 1-bromobutane (5 mM) + dimethyl terephthalate (1.25 mM) 

+ iodobenzene in DMSO/nBu4NPF6 (0.1 M) under argon atmosphere. 

 

13 Characterization data. 

 

(3aS,5S,5aR,8aR,8bS)-2,2,7,7-tetramethyl-5-((4-(1-phenylvinyl)phenoxy)methyl)tetrahydro-

5H-bis([1,3]dioxolo)[4,5-b:4',5'-d]pyran (S-2m'). Isolated yield: 31% (701 mg) (eluent: petroleum 

ether/EtOAc = 5:1). 1H NMR (400 MHz, CDCl3) δ 7.35 – 7.28 (m, 5H), 7.27 – 7.24 (m, 2H), 6.93 

– 6.88 (m, 2H), 5.57 (d, J = 5.2 Hz, 1H), 5.38 (d, J = 1.2 Hz, 1H), 5.35 (d, J = 1.2 Hz, 1H), 4.65 (dd, 

J = 8.0, 2.4 Hz, 1H), 4.39 – 4.33 (m, 2H), 4.23 – 4.11 (m, 3H), 1.52 (s, 3H), 1.47 (s, 3H), 1.35 (d, J 

= 6.0 Hz, 6H) ppm. 13C NMR (100 MHz, CDCl3) δ 158.5, 149.7, 142.0, 134.4, 129.5, 128.4, 128.3, 
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127.8, 114.6, 113.1, 109.6, 108.9, 96.5, 71.1, 70.8, 66.7, 66.3, 26.2, 26.2, 25.1, 24.6 ppm. HPMS 

(ESI) calcd for C26H31O6
+ [M+H]+ 439.2115; found 439.2117. 

 

 

1-((3,7-dimethyloct-6-en-1-yl)oxy)-4-(1-phenylvinyl)benzene (S-2n'). Isolated yield: 52% (870 

mg) (eluent: petroleum ether/EtOAc = 100:1). 1H NMR (400 MHz, CDCl3) δ 7.37 – 7.27 (m, 5H), 

7.26 – 7.22 (m, 2H), 6.84 (d, J = 8.8 Hz, 2H), 5.38 (d, J = 0.8 Hz, 1H), 5.33 (d, J = 0.8 Hz, 1H), 

5.14 – 5.07 (m, 1H), 4.04 – 3.95 (m, 2H), 2.06 – 1.94 (m, 2H), 1.90 – 1.78 (m, 1H), 1.71 – 1.66 (m, 

4H), 1.62 – 1.54 (m, 4H), 1.45 – 1.33 (m, 1H), 1.27 – 1.18 (m, 1H), 0.95 (d, J = 6.4 Hz, 3H) ppm. 

13C NMR (100 MHz, CDCl3) δ 159.0, 149.6, 141.9, 133.8, 129.4, 128.4, 128.2, 128.1, 127.6, 124.7, 

114.1, 112.8, 66.3, 37.2, 36.2, 29.6, 25.7, 25.5, 19.6, 17.7 ppm. HPMS (ESI) calcd for C24H31O+ 

[M+H]+ 335.2369; found 335.2377. 

 

 

1-(2,2-dimethyl-3-(4-(1-phenylvinyl)phenoxy)propyl)-3-methylbenzene (S-2o'). Isolated yield: 

68% (1212 mg) (eluent: petroleum ether/EtOAc = 100:1). 1H NMR (400 MHz, CDCl3) δ 7.37 – 

7.32 (m, 5H), 7.29 (d, J = 8.4 Hz, 2H), 7.17 – 7.12 (m, 1H), 7.04 – 7.00 (m, 1H), 6.96 – 6.93 (m, 

2H), 6.89 (d, J = 8.8 Hz, 2H), 5.42 (d, J = 0.8 Hz, 1H), 5.37 (s, 1H), 3.57 (s, 2H), 2.70 (s, 2H), 2.29 

(s, 3H), 1.04 (s, 6H). 13C NMR (100 MHz, CDCl3) δ 159.3, 149.8, 142.1, 138.6, 137.4, 133.9, 131.6, 

129.5, 128.5, 128.3, 127.9, 127.8, 127.7, 126.8, 114.3, 112.9, 75.2, 44.9, 35.7, 24.9, 21.5 ppm. 

HPMS (ESI) calcd for C26H29O+ [M+H]+ 357.2213; found 357.2204. 

 

 

hexane-1,2,2-triyltribenzene (2a).3 Isolated yield: 71% (45 mg) (eluent: petroleum ether). 1H 

NMR (400 MHz, CDCl3) δ 7.26 – 7.22 (m, 4H), 7.20 – 7.15 (m, 2H), 7.14 – 7.08 (m, 5H), 7.07 – 

7.02 (m, 2H), 6.51 (d, J = 6.8 Hz, 2H), 3.40 (s, 2H), 1.95 – 1.90 (m, 2H), 1.30 – 1.23 (m, 2H), 1.13 

– 1.05 (m, 2H), 0.84 (t, J = 7.2 Hz, 3H). ppm. 13C NMR (100 MHz, CDCl3) δ 148.8, 138.2, 130.6, 

128.5, 127.8, 127.4, 126.0, 125.8, 50.7, 43.9, 36.2, 26.7, 23.4, 14.3 ppm. HRMS (ESI) m/z: [M+H]+ 

Calcd for C24H27
+ 315.2107; found 315.2113. 
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(p-tolyl)hexane-1,2-diyl)dibenzene (2b). Isolated yield: 70% (46 mg) (eluent: petroleum ether). 1H 

NMR (400 MHz, CDCl3) δ 7.24 – 7.18 (m, 2H), 7.17 – 7.12 (m, 1H), 7.11 – 7.06 (m, 3H), 7.05 – 

6.97 (m, 6H), 6.51 (d, J = 6.8 Hz, 2H), 3.37 (d, J = 2.4 Hz, 2H), 2.31 (s, 3H), 1.93 – 1.85 (m, 2H), 

1.28 – 1.20 (m, 2H), 1.12 – 1.03 (m, 2H), 0.83 (t, J = 7.2 Hz, 3H) ppm. 13C NMR (100 MHz, CDCl3) 

δ 148.9, 145.8, 138.3, 135.1, 130.7, 128.5, 128.5, 128.3, 127.7, 127.4, 126.0, 125.7, 50.3, 43.9, 36.3, 

27.1, 26.7, 23.4, 22.8, 21.1, 14.3 ppm. HRMS (ESI) m/z: [M+H]+ Calcd for C25H29
+ 329.2264; found 

329.2263. 

 

(1,2-diphenylhexan-2-yl)-1,1'-biphenyl (2c). Isolated yield: 51% (46 mg) (eluent: petroleum 

ether). 1H NMR (400 MHz, CDCl3) δ 7.63 – 7.58 (m, 2H), 7.50 – 7.40 (m, 4H), 7.35 – 7.29 (m, 1H), 

7.27 – 7.23 (m, 2H), 7.20 – 7.13 (m, 5H), 7.11 – 7.01 (m, 3H), 6.54 (d, J = 6.8 Hz, 2H), 3.42 (s, 2H), 

1.99 – 1.89 (m, 2H), 1.31 – 1.22 (m, 2H), 1.16 – 1.06 (m, 2H), 0.85 (t, J = 7.2 Hz, 3H) ppm. 13C 

NMR (100 MHz, CDCl3) δ 148.6, 148.0, 140.9, 138.3, 138.1, 130.7, 128.9, 128.8, 128.5, 127.8, 

127.4, 127.2, 127.0, 126.4, 126.1, 125.8, 50.5, 43.9, 36.3, 26.7, 23.4, 14.4 ppm. HRMS (ESI) m/z: 

[M+Na]+ Calcd for C30H30Na+ 413.2240; found 413.2232. 

 

(2-(4-methoxyphenyl)hexane-1,2-diyl)dibenzene(2d). Isolated yield: 72% (50 mg) (eluent: 

petroleum ether/EtOAc = 50:1). 1H NMR (400 MHz, CDCl3) δ 7.25 – 7.20 (m, 2H), 7.19 – 7.14 (m, 

1H), 7.12 – 6.99 (m, 7H), 6.80 – 6.74 (m, 2H), 6.55 – 6.49 (m, 2H), 3.79 (s, 3H), 3.38 (d, J = 12.8 

Hz, 1H), 3.34 (d, J = 12.8 Hz, 1H), 1.91 – 1.83 (m, 2H), 1.28 – 1.21 (m, 2H), 1.14 – 1.02 (m, 2H), 

0.83 (t, J = 7.2 Hz, 3H) ppm. 13C NMR (100 MHz, CDCl3) δ 157.5, 149.0, 140.9, 138.3, 130.7, 

129.4, 128.4, 127.8, 127.4, 126.0, 125.7, 113.1, 55.3, 50.0, 44.0, 36.4, 26.8, 23.3, 14.3 ppm. HRMS 

(ESI) m/z: [M+H]+ Calcd for C25H29O+ 345.2213; found 345.2207. 
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(2-(m-tolyl)hexane-1,2-diyl)dibenzene (2e). Isolated yield: 58% (38 mg) (eluent: petroleum ether). 

1H NMR (400 MHz, CDCl3) δ 7.24 – 7.20 (m, 2H), 7.18 – 7.13 (m, 1H), 7.13 – 7.06 (m, 4H), 7.05 

– 6.96 (m, 3H), 6.91 (d, J = 8.8 Hz, 2H), 6.49 (d, J = 8.4 Hz, 2H), 3.37 (d, J = 4.0 Hz, 2H), 2.27 (s, 

3H), 1.93 – 1.86 (m, 2H), 1.31 – 1.20 (m, 2H), 1.13 – 1.02 (m, 2H), 0.84 (t, J = 7.2 Hz, 3H) ppm. 

13C NMR (100 MHz, CDCl3) δ 148.9, 148.7, 138.3, 137.1, 130.6, 129.1, 128.5, 127.7, 127.6, 127.3, 

126.5, 126.0, 125.7, 125.6, 50.5, 43.9, 36.2, 26.7, 23.4, 21.8, 14.3 ppm. HRMS (ESI) m/z: [M+H]+ 

Calcd for C25H29
+ 329.2264; found 329.2271. 

 

4,4'-(1-phenylhexane-2,2-diyl)bis(methylbenzene) (2g). Isolated yield: 56% (37 mg) (eluent: 

petroleum ether). 1H NMR (400 MHz, CDCl3) δ 7.13 – 7.09 (m, 1H), 7.08 – 7.03 (m, 6H), 7.02 – 

6.98 (m, 4H), 6.55 – 6.51 (m, 2H), 3.37 (s, 2H), 2.33 (s, 6H), 1.90 – 1.84 (m, 2H), 1.30 – 1.22 (m, 

2H), 1.13 – 1.04 (m, 2H), 0.85 (t, J = 7.2 Hz, 3H) ppm. 13C NMR (100 MHz, CDCl3) δ 145.9, 138.4, 

135.0, 130.7, 128.5, 128.3, 127.3, 125.9, 50.0, 44.0, 36.3, 26.7, 23.3, 21.1, 14.3 ppm. HRMS (ESI) 

m/z: [M+Na]+ Calcd for C30H30Na+ 365.2240; found 365.2231. 

 

1-methoxy-3-(1-phenyl-2-(p-tolyl)hexan-2-yl)benzene (2h). Isolated yield: 74% (55 mg) (eluent: 

petroleum ether/EtOAc = 50:1). 1H NMR (400 MHz, CDCl3) δ 7.19 – 7.03 (m, 6H), 7.02 – 6.98 (m, 

2H), 6.75 – 6.69 (m, 3H), 6.55 (d, J = 6.8 Hz, 2H), 3.74 (s, 3H), 3.37 (s, 2H), 2.33 (s, 3H), 1.92 – 

1.85 (m, 2H), 1.31 – 1.21 (m, 2H), 1.15 – 1.05 (m, 2H), 0.85 (t, J = 7.2 Hz, 3H) ppm. 13C NMR 

(100 MHz, CDCl3) δ 159.1, 150.8, 145.5, 138.3, 135.1, 130.6, 128.6, 128.5, 128.2, 127.4, 126.0, 

121.2, 115.0, 110.2, 55.3, 50.3, 43.8, 36.2, 26.7, 23.4, 21.1, 14.3 ppm. HRMS (ESI) m/z: [M+H]+ 

Calcd for C26H31O+ 359.2369; found 359.2376. 
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2-(1,2-diphenylhexan-2-yl)naphthalene(2i). Isolated yield: 55% (40 mg) (eluent: petroleum ether). 

1H NMR (400 MHz, CDCl3) δ 7.72 – 7.66 (m, 2H), 7.62 (d, J = 1.2 Hz, 1H), 7.58 (d, J = 8.8 Hz, 

1H), 7.41 – 7.32 (m, 2H), 7.15 – 7.07 (m, 3H), 7.05 – 6.96 (m, 4H), 6.95 – 6.90 (m, 2H), 6.49 – 6.37 

(m, 2H), 3.48 (d, J = 12.8 Hz, 1H), 3.39 (d, J = 12.8 Hz, 1H), 2.01 – 1.88 (m, 2H), 1.30 –1.16 (m, 

2H), 1.12 – 0.95 (m, 2H), 0.75 (t, J = 7.2 Hz, 3H) ppm. 13C NMR (100 MHz, CDCl3) δ 148.4, 146.1, 

138.1, 133.1, 131.9, 130.6, 128.6, 128.2, 128.0, 127.9, 127.5, 127.4, 126.1, 126.0, 125.9, 125.8, 

125.6, 50.8, 43.5, 35.9, 26.8, 23.4, 14.3 ppm. HRMS (ESI) m/z: [M+H]+ Calcd for C28H29
+ 365.2264; 

found 365.2274. 

 

6-(1,2-diphenylhexan-2-yl)-2,3-dihydrobenzo[b][1,4]dioxine (2j). Isolated yield: 54% (40 mg) 

(eluent: petroleum ether/EtOAc = 50:1). 1H NMR (400 MHz, CDCl3) δ 7.26 – 7.20 m, 2H), 7.19 – 

7.13 (m, 1H), 7.13 – 7.02 (m, 5H), 6.74 (d, J = 8.4 Hz, 1H), 6.66 (d, J = 2.4 Hz, 1H), 6.57 (dd, J = 

8.4, 2.4 Hz, 1H), 6.53 (d, J = 6.8 Hz, 2H), 4.28 – 4.21 (m, 4H), 3.37 – 3.30 (m, 2H), 1.91 – 1.79 (m, 

2H), 1.29 – 1.21 (m, 2H), 1.14 – 1.05 (m, 2H), 0.85 (t, J = 7.2 Hz, 3H) ppm. 13C NMR (100 MHz, 

CDCl3) δ 148.7, 142.7, 142.4, 141.4, 138.2, 130.6, 128.4, 127.7, 127.4, 126.0, 125.7, 121.6, 117.3, 

116.4, 64.5, 50.0, 43.9, 36.3, 26.7, 23.3, 14.3 ppm. HRMS (ESI) m/z: [M+K]+ Calcd for C26H28KO2
+ 

411.1721; found 411.1722. 

  

2-(1,2-diphenylhexan-2-yl)pyridine (2k). Isolated yield: 58% (37 mg) (eluent: petroleum 

ether/EtOAc = 10:1). 1H NMR (400 MHz, CDCl3) δ 8.59 (dd, J = 4.8, 0.8 Hz, 1H), 7.57 – 7.49 (m, 

1H), 7.26 – 7.15 (m, 3H), 7.13 – 7.01 (m, 7H), 6.60 – 6.49 (m, 2H), 3.70 (d, J = 13.2 Hz, 1H), 3.47 

(d, J = 13.2 Hz, 1H), 2.05 – 1.96 (m, 2H), 1.31 – 1.23 (s, 2H), 1.20 – 1.11 (m, 1H), 1.05 – 0.95 (m, 

1H), 0.83 (t, J = 7.2 Hz, 3H) ppm. 13C NMR (100 MHz, CDCl3) δ 167.4, 148.2, 147.7, 138.5, 135.8, 

130.5, 128.3, 127.9, 127.5, 126.0, 126.0, 123.7, 121.0, 53.4, 43.2, 35.9, 26.7, 23.4, 14.3 ppm. HRMS 

(ESI) m/z: [M+H]+ Calcd for C23H26N+ 316.2060; found 316.2063. 
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2-(1,2-diphenylhexan-2-yl)thiophene (2l). Isolated yield: 48% (29 mg) (eluent: petroleum ether). 

1H NMR (400 MHz, CDCl3) δ 7.27 –7.23 (m, 2H), 7.22 – 7.16 (m, 4H), 7.15 –7.04 (m, 3H), 6.91 

(dd, J = 5.2, 3.6 Hz, 1H), 6.76 (dd, J = 3.2, 0.8 Hz, 1H), 6.62 – 6.56 (m, 2H), 3.44 (d, J = 12.8 Hz, 

1H), 3.40 (d, J = 12.8 Hz, 1H), 2.00 – 1.86 (m, 2H), 1.30 – 1.23 (m, 2H), 1.22 – 1.11 (m, 2H), 0.85 

(t, J = 6.8 Hz, 3H) ppm. 13C NMR (100 MHz, CDCl3) δ 154.7, 147.7, 137.6, 130.5, 127.9, 127.8, 

127.5, 126.3, 126.3, 126.0, 124.8, 123.8, 49.5, 45.6, 37.8, 26.7, 23.2, 14.3 ppm. HRMS (ESI) calcd 

for C22H24NaS+ [M+Na]+ 343.1491; found 343.1498. 

 

(2-cyclohexylhexane-1,2-diyl)dibenzene (2m). Isolated yield: 62% (40 mg) (eluent: petroleum 

ether). 1H NMR (400 MHz, CDCl3) δ 7.34 – 7.27 (m, 4H), 7.13 – 7.23 (m, 4H), 6.99 – 6.92 (m, 2H), 

3.20 (d, J = 13.6 Hz, 1H), 3.12 (d, J = 14.0 Hz, 1H), 1.96 – 1.81 (m, 2H), 1.79 – 1.67 (m, 3H), 1.61 

– 1.52 (m, 3H), 1.36 – 1.09 (m, 6H), 1.02 – 0.91 (m, 1H), 0.86 (t, J = 6.8 Hz, 3H), 0.83 – 0.64 (m, 

2H) ppm. 13C NMR (100 MHz, CDCl3) δ 144.8, 139.7, 130.6, 128.3, 127.8, 127.5, 125.9, 125.5, 

47.7, 45.1, 40.7, 32.8, 28.8, 27.9, 27.4, 27.3, 26.8, 23.7, 14.3 ppm. HRMS (ESI) m/z: [M+Na]+ Calcd 

for C24H32Na+ 343.2396; found 343.2404. 

 

(2-cyclopentylhexane-1,2-diyl)dibenzene (2n). Isolated yield: 50% (31 mg) (eluent: petroleum 

ether). 1H NMR (400 MHz, CDCl3) δ 7.40 – 7.29 (m, 4H), 7.25 – 7.15 (m, 4H), 7.08 – 7.01 (m, 2H), 

3.20 (d, J = 14.0 Hz, 1H), 3.12 (d, J = 14.0 Hz, 1H), 2.17 – 2.07 (m, 1H), 1.90 – 1.75 (m, 2H), 1.70 

– 1.61 (M, 1H), 1.57 – 1.52 (m, 1H), 1.51 – 1.33 (m, 5H), 1.32 – 1.08 (m, 6H), 0.88 (t, J = 7.2 Hz, 

3H). 13C NMR (100 MHz, CDCl3) δ 144.3, 139.5, 130.7, 128.8, 127.8, 127.5, 126.0, 125.6, 47.7, 

47.0, 42.6, 34.6, 27.8, 27.2, 26.6, 24.9, 24.8, 23.6, 14.3 ppm. HRMS (ESI) m/z: [M+Na]+ Calcd for 

C23H30Na+ 329.2240; found 329.2242. 
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(2-isopropylhexane-1,2-diyl)dibenzene (2o). Isolated yield: 41% (23 mg) (eluent: petroleum ether). 

1H NMR (400 MHz, CDCl3) δ 7.35 – 7.29 (m, 4H), 7.24 – 7.14 (m, 4H), 7.01 – 6.96 (m, 2H), 3.18 

(d, J = 14.0 Hz, 1H), 3.13 (d, J = 14.0 Hz, 1H), 2.05 – 2.195 (m, 1H), 1.81 – 1.72 (m, 1H), 1.66 – 

1.57 (m, 1H), 1.37 – 1.21 (m, 4H), 0.87 (t, J = 6.8 Hz, 3H), 0.83 (dd, J = 6.8, 2.4 Hz, 6H) ppm. 13C 

NMR (100 MHz, CDCl3) δ 144.1, 139.6, 130.6, 128.5, 127.8, 127.5, 125.9, 125.5, 47.7, 41.2, 34.1, 

33.2, 26.8, 23.7, 18.8, 17.9, 14.3 ppm. HRMS (ESI) m/z: [M+Na]+ Calcd for C21H28Na+ 303.2083; 

found 303.2081. 

 

 

3-(1,2-diphenylhexan-2-yl)dibenzo[b,d]furan (2p). Isolated yield: 67% (54 mg) (eluent: 

petroleum ether/EtOAc = 20:1). 1H NMR (400 MHz, CDCl3) δ 7.92 (d, J = 7.6 Hz, 1H), 7.86 (dd, 

J = 7.6, 0.8 Hz, 1H), 7.37 – 7.31 (m, 3H), 7.30 – 7.25 (m, 2H), 7.22 – 7.04 (m, 6H), 7.03 – 6.98 (m, 

2H), 6.48 (d, J = 7.2 Hz, 2H), 3.91 (d, J = 12.8 Hz, 1H), 3.53 (d, J = 12.8 Hz, 1H), 2.37 –2.26 (m, 

1H), 2.09 – 1.98 (m, 1H), 1.29 – 1.22 (m, 2H), 1.20 – 1.04 (m, 2H), 0.82 (t, J = 7.2 Hz, 3H) ppm. 

13C NMR (100 MHz, CDCl3) δ 155.8, 154.4, 147.5, 138.2, 132.8, 130.6, 127.7, 127.7, 127.4, 126.8, 

126.1, 126.0, 125.7, 124.5, 124.2, 122.5, 122.4, 120.5, 119.0, 111.8, 49.3, 41.9, 35.1, 26.7, 23.3, 

14.3 ppm. HRMS (ESI) m/z: [M+H]+ Calcd for C30H29O+ 405.2213; found 405.2223. 

 

(2-(3-phenoxyphenyl)hexane-1,2-diyl)dibenzene (2q). Isolated yield: 48% (39 mg). (eluent: 

petroleum ether/EtOAc = 50:1). 1H NMR (400 MHz, CDCl3) δ 7.29 – 7.22 (m, 4H), 7.21 – 7.00 (m, 

8H), 6.91 – 6.78 (m, 5H), 6.55 (d, J = 6.8 Hz, 2H), 3.40 (d, J = 12.8 Hz, 1H), 3.34 (d, J = 12.8 Hz, 

1H), 1.94 – 1.83 (m, 2H), 1.30 –1.20 (m, 2H), 1.19 – 1.01 (m, 2H), 0.83 (t, J = 7.2 Hz, 3H) ppm. 
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13C NMR (100 MHz, CDCl3) δ 157.9, 156.1, 151.2, 148.4, 138.0, 130.6, 129.7, 129.1, 128.4, 127.9, 

127.5, 126.1, 125.9, 124.3, 122.7, 119.9, 118.0, 116.8, 50.7, 43.8, 36.2, 26.7, 23.3, 14.3 ppm. HRMS 

(ESI) m/z: [M+Na]+ Calcd for C30H30NaO+ 429.2189; found 429.2199. 

 

(6-phenoxyhexane-1,2,2-triyl)tribenzene (2t). Isolated yield: 70% (57 mg) (eluent: petroleum 

ether/EtOAc = 80:1). 1H NMR (400 MHz, CDCl3) δ 7.28 – 7.21 (m, 6H), 7.19 – 7.14 (m, 2H), 7.13 

– 7.03 (m, 5H), 6.97 – 6.90 (m, 3H), 6.88 – 6.82 (m, 2H), 6.49 (d, J = 7.2 Hz, 2H), 3.88 (t, J = 6.4 

Hz, 2H), 3.40 (s, 2H), 2.01 – 1.93 (m, 2H), 1.76 – 1.68 (m, 2H), 1.34 – 1.25 (m, 2H) ppm. 13C NMR 

(100 MHz, CDCl3) δ 159.1, 148.6, 138.0, 130.6, 129.5, 128.4, 127.9, 127.5, 126.1, 125.9, 120.6, 

114.6, 67.3, 50.7, 43.8, 36.0, 29.7, 20.9 ppm. HRMS (ESI) m/z: [M+Na]+ Calcd for C30H30NaO+ 

429.2189; found 429.2199. 

 

4-((5,5,6-triphenylhexyl)oxy)-1,1'-biphenyl (2u). Isolated yield: 49% (48 mg) (eluent: petroleum 

ether/EtOAc = 80:1). 1H NMR (400 MHz, CDCl3) δ 7.58 – 7.48 (m, 4H), 7.44 – 7.37 (m, 2H), 7.32 

– 7.27 (m, 1H), 7.26 – 7.22 (m, 4H), 7.20 – 7.15 (m, 2H), 7.14 – 7.09 (m, 4H), 7.08 – 7.03 (m, 1H), 

6.99 – 6.90 (m, 4H), 6.50 (d, J = 7.2 Hz, 2H), 3.92 (t, J = 6.4 Hz, 2H), 3.41 (s, 2H), 2.03 – 1.93 (m, 

2H), 1.79 – 1.70 (m, 2H), 1.36 – 1.26 (m, 2H) ppm. 13C NMR (100 MHz, CDCl3) δ 158.7, 148.5, 

141.0, 138.0, 133.7, 130.6, 128.9, 128.5, 128.2, 127.9, 127.5, 126.8, 126.7, 126.1, 125.90, 114.9, 

67.6, 50.7, 43.8, 36.1, 29.7, 20.9 ppm. HRMS (ESI) m/z: [M+H]+ Calcd for C36H35O+ 483.2682; 

found 483.2680. 

 

(4-benzylphenoxy)hexane-1,2,2-triyl)tribenzene (2v). Isolated yield: 42% (42 mg) (eluent: 

petroleum ether/EtOAc = 80:1). 1H NMR (400 MHz, CDCl3) δ 7.30 – 7.27 (m, 1H), 7.25 – 7.15 (m, 

9H), 7.12 – 7.02 (m, 7H), 6.94 (t, J = 7.6 Hz, 2H), 6.81 – 6.75 (m, 2H), 6.49 (d, J = 7.2 Hz, 2H), 

3.93 (s, 2H), 3.86 (t, J = 6.4 Hz, 2H), 3.40 (s, 2H), 2.01 – 1.93 (m, 2H), 1.76 – 1.66 (m, 2H), 1.31 – 

1.26 (m, 2H) ppm. 13C NMR (100 MHz, CDCl3) δ 153.8, 153.3, 148.6, 138.0, 130.6, 128.5, 127.9, 
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127.5, 126.1, 125.9, 115.5, 114.7, 68.1, 55.9, 50.7, 43.8, 36.1, 29.8, 20.9 ppm. HRMS (ESI) m/z: 

[M+Na]+ Calcd for C30H30NaO+ 519.2658; found 519.2649. 

 

(4-methoxyphenoxy)hexane-1,2,2-triyl)tribenzene (2w). Isolated yield: 67% (59 mg) (eluent: 

petroleum ether/EtOAc = 50:1). 1H NMR (400 MHz, CDCl3) δ 7.25 – 7.20 (m, 4H), 7.20 – 7.15 (m, 

2H), 7.13 – 7.04 (m, 5H), 6.96 (t, J = 7.2 Hz, 2H), 6.83 – 6.77 (m, 4H), 6.99 – 6.93 (m, 2H), 3.83 

(t, J = 6.4 Hz, 2H), 3.76 (s, 3H), 3.40 (s, 2H), 2.01 – 1.93 (m, 2H), 1.73 – 1.65 (m, 2H), 1.32 – 1.24 

(m, 2H) ppm. 13C NMR (100 MHz, CDCl3) δ 153.8, 153.3, 148.6, 138.0, 130.6, 128.5, 127.9, 127.5, 

126.1, 125.9, 115.5, 114.7, 68.1, 55.9, 50.7, 43.9, 36.1, 29.8, 20.9 ppm. HRMS (ESI) m/z: [M+H]+ 

Calcd for C31H33O2
+ 437.2475; found 437.2480. 

 

(5-phenoxypentane-1,2,2-triyl)tribenzene (2x). Isolated yield: 59% (46 mg) (eluent: petroleum 

ether/EtOAc = 80:1). 1H NMR (400 MHz, CDCl3) δ 7.26 – 7.22 (m, 7H), 7.20 – 7.16 (m, 2H), 7.14 

– 7.10 (m, 4H), 7.07 – 7.01 (m, 2H), 6.93 – 6.89 (m, 1H), 6.83 (d, J = 8.0 Hz, 2H), 6.55 (d, J = 6.8 

Hz, 2H), 3.86 (t, J = 6.4 Hz, 2H), 3.42 (s, 2H), 2.14 – 2.08 (m, 2H), 1.65 – 1.57 (m, 2H) ppm. 13C 

NMR (100 MHz, CDCl3) δ 159.1, 148.3, 137.8, 130.7, 129.6, 128.5, 127.9, 127.5, 126.2, 126.0, 

120.6, 114.5, 68.1, 50.5, 43.9, 32.9, 24.8 ppm. HRMS (ESI) m/z: [M+Na]+ Calcd for C29H28NaO+ 

415.2032; found 415.2024. 

 

 

5,5,6-triphenylhexanenitrile (2y). Isolated yield: 34% (23 mg) (eluent: petroleum ether/EtOAc = 

20:1). 1H NMR (400 MHz, CDCl3) δ 7.28 – 7.24 (m, 4H), 7.23 – 7.18 (m, 2H), 7.13 – 7.03 (m, 7H), 

6.48 (d, J = 7.2 Hz, 2H), 3.40 (s, 2H), 2.22 (t, J = 7.2 Hz, 2H), 2.08 – 2.02 (m, 2H), 1.53 – 1.44 (m, 

2H) ppm. 13C NMR (100 MHz, CDCl3) δ 147.6, 137.3, 130.5, 128.3, 128.1, 127.7, 126.4, 126.3, 

119.7, 50.5, 44.1, 35.7, 21.1, 17.6 ppm. HRMS (ESI) m/z: [M+H]+ Calcd for C24H24N+ 326.1903; 

found 326.1905. 
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1-(5,5,6-triphenylhexyl)-1H-indole (2z). Isolated yield: 41% (35 mg) (eluent: petroleum 

ether/EtOAc = 30:1). 1H NMR (400 MHz, CDCl3) δ 7.62 (d, J = 8.0 Hz, 1H), 7.26 – 7.15 (m, 8H), 

7.12 – 7.02 (m, 6H), 6.97 (d, J = 3.2 Hz, 1H), 6.95 – 6.88 (m, 2H), 6.45 (d, J = 2.8 Hz, 1H), 6.29 (d, 

J = 7.2 Hz, 2H), 4.00 (t, J = 6.8 Hz, 2H), 3.31 (s, 2H), 1.93 – 1.86 (m, 2H), 1.80 – 1.70 (m, 2H), 

1.21 – 1.09 (m, 2H) ppm. 13C NMR (100 MHz, CDCl3) δ 148.3, 137.8, 136.0, 130.5, 128.8, 128.4, 

127.9, 127.8, 127.5, 126.1, 126.0, 121.4, 121.1, 119.3, 109.5, 101.0, 50.7, 46.4, 43.9, 36.2, 30.6, 

22.0 ppm. HRMS (ESI) m/z: [M+Na]+ Calcd for C32H31NNa+ 452.2349; found 452.2339. 

 

 

tert-butyldimethyl(5,5,6-triphenylhexyl)silane (2a'). Isolated yield: 48% (41 mg) (eluent: 

petroleum ether/EtOAc = 50:1). 1H NMR (400 MHz, CDCl3) δ 7.26 – 7.20 (m, 4H), 7.20 – 7.15 (m, 

2H), 7.12 – 7.07 (m, 5H), 7.06 – 7.01 (m, 2H), 6.51 (d, J = 7.2 Hz, 2H), 3.54 (t, J = 6.4 Hz, 2H), 

3.40 (s, 2H), 1.99 – 1.88 (m, 2H), 1.52 – 1.41 (m, 2H), 1.21 – 1.09 (m, 2H), 0.86 (s, 9H), 0.00 (s, 

6H) ppm. 13C NMR (100 MHz, CDCl3) δ 148.7, 138.1, 130.6, 128.5, 127.8, 127.4, 126.0, 125.8, 

63.1, 50.8, 43.8, 36.3, 33.5, 26.1, 20.9, 18.4, -5.1 ppm. HRMS (ESI) m/z: [M+H]+ Calcd for 

C30H42Si+ 429.2972; found 429.2965. 

 

hept-6-ene-1,2,2-triyltribenzene (2b'). Isolated yield: 52% (34 mg) (eluent: petroleum ether). 1H 

NMR (400 MHz, CDCl3) δ 7.26 – 7.22 (m, 4H), 7.20 – 7.15 (m, 2H), 7.13 – 7.08 (m, 5H), 7.07 – 

7.01 (m, 2H), 6.50 (d, J = 6.8 Hz, 2H), 5.78 – 5.67 (m, 1H), 4.99 – 4.87 (m, 2H), 3.40 (s, 2H), 2.02 

– 1.90 (m, 4H), 1.26 – 1.17 (m, 2H) ppm. 13C NMR (100 MHz, CDCl3) δ 148.6, 138.9, 138.1, 130.6, 

128.5, 127.8, 127.4, 126.1, 125.8, 114.7, 50.7, 43.9, 36.0, 34.3, 24.0 ppm. HRMS (ESI) m/z: 

[M+Na]+ Calcd for C25H26Na+ 349.1927; found 349.1932. 
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(3-cyclopropylpropane-1,2,2-triyl)tribenzene (2c'). Isolated yield: 41% (26 mg) (eluent: 

petroleum ether). 1H NMR (400 MHz, CDCl3) δ 7.26 – 7.17 (m, 6H), 7.16 – 7.11 (m, 4H), 7.10 – 

7.00 (m, 3H), 6.58 (d, J = 6.8 Hz, 2H), 3.52 (s, 2H), 1.92 (d, J = 6.4 Hz, 2H), 0.73 – 0.60 (m, 1H), 

0.28 – 0.14 (m, 2H), -0.24 – -0.33 (m, 2H) ppm. 13C NMR (100 MHz, CDCl3) δ 148.7, 138.2, 130.9, 

128.8, 127.7, 127.4, 126.0, 125.8, 51.7, 44.6, 41.9, 6.8, 5.2 ppm. HRMS (ESI) m/z: [M+Na]+ Calcd 

for C24H24Na+ 335.1770; found 335.1781. 

 

(4-methylpentane-1,2,2-triyl)tribenzene (2d'). Isolated yield: 44% (28 mg) (eluent: petroleum 

ether). 1H NMR (400 MHz, CDCl3) δ 7.25 – 7.19 (m, 4H), 7.19 – 7.11 (m, 6H), 7.10 – 6.99 (m, 3H), 

6.50 (d, J = 7.2 Hz, 2H), 3.45 (s, 2H), 1.86 (d, J = 5.2 Hz, 2H), 1.79 – 1.69 (m, 1H), 0.55 (d, J = 6.8 

Hz, 6H) ppm. 13C NMR (100 MHz, CDCl3) δ 148.9, 138.2, 131.0, 128.9, 127.7, 127.3, 126.0, 125.9, 

51.1, 45.5, 45.1, 24.8, 24.5. ppm. HRMS (ESI) m/z: [M+Na]+ Calcd for C24H26Na+ 337.1927; found 

337.1930. 

 

(3-methylbutane-1,2,2-triyl)tribenzene (2e'). Isolated yield: 32% (19.5 mg) (eluent: petroleum 

ether). 1H NMR (400 MHz, CDCl3) δ 7.25 - 7.19 (m, 6H), 7.13 - 7.05 (m, 5H), 7.03 - 9.97 (m, 2H), 

6.47 (d, J = 7.6 Hz, 2H), 3.39 (s, 2H), 2.01 - 2.53 (m, 1H), 0.90 (d, J = 6.8 Hz, 6H) ppm. 13C NMR 

(100 MHz, CDCl3) δ 145.0, 138.3, 130.9, 130.6, 127.2, 127.0, 125.9, 125.9, 56.2, 45.5, 28.9, 18.8 

ppm. HRMS (ESI) m/z: [M+H]+ Calcd for C23H25
+ 301.1951; found 301.1959. 
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(1-(3,5-dimethylphenyl)hexane-2,2-diyl)dibenzene (2f'). Isolated yield: 56% (26 mg) (eluent: 

petroleum ether). 1H NMR (400 MHz, CDCl3) δ 7.26 – 7.20 (m, 4H), 7.19 – 7.13 (m, 2H), 7.13 – 

7.07 (m, 4H), 6.73 (s, 1H), 6.06 (s, 2H), 3.30 (s, 2H), 2.09 (s, 6H), 1.94 – 1.83 (m, 2H), 1.30 – 1.20 

(m, 2H), 1.11 – 1.01 (m, 2H), 0.84 (t, J = 7.2 Hz, 3H) ppm. 13C NMR (100 MHz, CDCl3) δ 149.0, 

137.9, 136.5, 128.6, 128.6, 127.7, 127.5, 125.7, 50.7, 43.7, 36.1, 26.6, 23.3, 21.3, 14.2 ppm. HRMS 

(ESI) m/z: [M+Na]+ Calcd for C26H30Na+ 365.2240; found 365.2236. 

 

(1-(4-methoxyphenyl)hexane-2,2-diyl)dibenzene (2g'). Isolated yield: 71% (57 mg) (eluent: 

petroleum ether/EtOAc = 50:1). 1H NMR (400 MHz, CDCl3) δ 7.25 – 7.20 (m, 4H), 7.19 – 7.14 (m, 

2H), 7.13 – 7.08 (m, 4H), 6.59 (d, J = 8.8 Hz, 2H), 6.40 (d, J = 8.4 Hz, 2H), 3.72 (s, 3H), 3.33 (s, 

2H), 1.93 – 1.87 (m, 2H), 1.29 – 1.21 (m, 2H), 1.11 – 1.01 (m, 2H), 0.83 (t, J = 7.2 Hz, 3H) ppm. 

13C NMR (100 MHz, CDCl3) δ 157.9, 148.9, 131.5, 130.1, 128.5, 127.8, 125.7, 112.8, 55.2, 50.7, 

43.0, 36.2, 26.7, 23.4, 14.3 ppm. HRMS (ESI) m/z: [M+H]+ Calcd for C25H29O+ 345.2213; found 

345.2210. 

 

 

(4-(2,2-diphenylhexyl)phenyl)(methyl)sulfane (2h'). Isolated yield: 57% (41 mg) (eluent: 

petroleum ether/EtOAc = 200:1). 1H NMR (400 MHz, CDCl3) δ 7.26 – 7.14 (m, 8H), 7.14 – 7.08 

(m, 4H), 6.46 (d, J = 8.4 Hz, 2H), 3.38 (s, 2H), 2.41 (s, 3H), 1.94 – 1.87 (m, 2H), 1.29 – 1.23 (m, 

2H), 1.11 – 1.02 (m, 2H), 0.84 (t, J = 7.6 Hz, 3H) ppm. 13C NMR (100 MHz, CDCl3) δ 148.5, 137.3, 

S23



134.2, 131.3, 128.4, 127.9, 127.0, 125.9, 50.7, 43.5, 36.2, 26.7, 23.3, 23.0, 14.3 ppm. HRMS (ESI) 

m/z: [M+H]+ Calcd for C25H29S+ 361.1984; found 361.1980. 

 

(1-(p-tolyl)hexane-2,2-diyl)dibenzene (2i'). Isolated yield: 66% (44 mg) (eluent: petroleum ether). 

1H NMR (400 MHz, CDCl3) δ 7.26 – 7.21 (m, 4H), 7.20 – 7.15 (m, 2H), 7.14 – 7.10 (m, 4H), 6.86 

(d, J = 8.0 Hz, 2H), 6.39 (d, J = 7.6 Hz, 2H), 3.37 (s, 2H), 2.26 (s, 3H), 1.96 – 1.89 (m, 2H), 1.31 – 

1.21 (m, 2H), 1.14 – 1.04 (m, 2H), 0.85 (t, J = 7.2 Hz, 3H) ppm. 13C NMR (100 MHz, CDCl3) δ 

148.9, 135.4, 135.0, 130.5, 128.5, 128.13, 127.8, 125.7, 50.6, 43.4, 36.2, 26.7, 23.4, 21.1, 14.3 ppm. 

HRMS (ESI) m/z: [M+H]+ Calcd for C25H29
+ 329.2264; found 329.2270. 

 

4-(2,2-diphenylhexyl)-1,1'-biphenyl (2j'). Isolated yield: 35% (28 mg) (eluent: petroleum 

ether/EtOAc = 150:1). 1H NMR (400 MHz, CDCl3) δ 7.56 – 7.51 (m, 2H), 7.42 – 7.37 (m, 2H), 

7.30 – 7.22 (m, 7H), 7.20 – 7.12 (m, 6H), 6.56 (d, J = 8.4 Hz, 2H), 3.43 (s, 2H), 2.00 – 1.90 (m, 

2H), 1.31 – 1.23 (m, 2H), 1.16 – 1.05 (m, 2H), 0.85 (t, J = 7.2 Hz, 3H). 13C NMR (100 MHz, CDCl3) 

δ 148.8, 141.0, 138.7, 137.4, 131.0, 128.8, 128.5, 127.8, 127.1, 127.0, 126.0, 125.8, 50.7, 43.6, 36.3, 

26.8, 23.4, 14.3 ppm. HRMS (ESI) m/z: [M+H]+ Calcd for C30H31
+ 391.2420; found 391.2431. 

 

9-(2,2-diphenylhexyl)phenanthrene (2k'). Isolated yield: 44% (35 mg) (eluent: petroleum 

ether/EtOAc = 50:1). 1H NMR (400 MHz, CDCl3) δ 8.66 – 8.60 (m, 2H), 7.66 (d, J = 8.4 Hz, 1H), 

7.62 – 7.56 (m, 1H), 7.54 – 7.46 (m, 3H), 7.31 – 7.27 (m, 1H), 7.21 – 7.13 (m, 10H), 6.91 (s, 1H), 
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3.91 (s, 2H), 2.07 – 1.98 (m, 2H), 1.23 – 1.10 (m, 4H), 0.82 (t, J =6.8 Hz, 3H) ppm. 13C NMR (100 

MHz, CDCl3) δ 148.6, 132.8, 132.6, 131.23, 130.1, 129.7, 129.7, 128.9, 128.3, 127.8, 126.5, 126.2, 

125.9, 125.9, 125.5, 124.7, 122.8, 122.4, 51.6, 39.5, 37.3, 27.4, 23.3, 14.3 ppm. HRMS (ESI) m/z: 

[M+Na]+ Calcd for C32H30Na+ 437.2240; found 437.2251. 

 

4-(2,2-diphenylhexyl)-N,N-dimethylaniline (2l'). Isolated yield: 47% (34 mg) (eluent: petroleum 

ether/EtOAc = 20:1). 1H NMR (400 MHz, CDCl3) δ 7.26 – 7.21 (m, 4H), 7.20 – 7.15 (m, 2H), 7.15 

– 7.10 (m, 4H), 6.46 (d, J = 8.4 Hz, 2H), 6.36 (d, J = 8.8 Hz, 2H), 3.31 (s, 2H), 2.86 (s, 6H), 1.97 – 

1.89 (m, 2H), 1.29 – 1.21 (m, 2H), 1.12 – 1.02 (m, 2H), 0.84 (t, J = 7.2 Hz, 3H) ppm. 13C NMR 

(100 MHz, CDCl3) δ 149.2, 131.2, 128.6, 127.7, 125.6, 112.0, 50.7, 42.9, 40.8, 36.3, 26.7, 23.4, 

14.3 ppm. HRMS (ESI) m/z: [M+Na]+ Calcd for C26H31NNa+ 380.2349; found 380.2349. 

 

(3aS,5S,5aR,8aR,8bS)-5-((4-(1,2-diphenylhexan-2-yl)phenoxy)methyl)-2,2,7,7-

tetramethyltetrahydro-5H-bis([1,3]dioxolo)[4,5-b:4',5'-d]pyran (2m'). Isolated yield: 54% (62 

mg) (eluent: petroleum ether/EtOAc = 5:1). 1H NMR (400 MHz, CDCl3) δ 7.25 – 7.20 (m, 2H), 

7.20 – 7.14 (t, J = 7.1 Hz, 1H), 7.13 – 6.98 (m, 7H), 6.83 (dd, J = 8.8, 1.6 Hz, 2H), 6.52 (d, J = 6.8 

Hz, 2H), 5.59 (d, J = 5.2 Hz, 1H), 4.67 (dd, J = 8.0, 2.4 Hz, 1H), 4.43 – 4.34 (m, 2H), 4.23 – 4.09 

(m, 3H), 3.41 – 3.32 (m, 2H), 1.92 – 1.83 (m, 2H), 1.50 (d, J = 12.4 Hz, 6H), 1.37 (d, J = 8.8 Hz, 

6H), 1.29 – 1.22 (m, 2H), 1.15 – 1.02 (m, 2H), 0.84 (t, J = 7.2 Hz, 3H) ppm. 13C NMR (100 MHz, 

CDCl3) δ 156.5, 149.0, 141.2, 138.3, 130.7, 129.3, 128.4, 128.4, 127.7, 127.4, 126.0, 125.7, 114.0, 

114.0, 109.6, 108.9, 96.5, 71.1, 70.8, 66.5, 66.3, 66.3, 50.0, 44.0, 36.4, 26.7, 26.2, 26.1, 25.1, 24.6, 

23.3, 14.3 ppm. HRMS (ESI) m/z: [M+Na]+ Calcd for C36H44NaO6
+ 595.3030; found 595.3030. 
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(2-(4-((3,8-dimethylnon-7-en-1-yl)oxy)phenyl)hexane-1,2-diyl)dibenzene (2n'). Isolated yield: 

52% (50 mg) (eluent: petroleum ether/EtOAc = 100:1). 1H NMR (400 MHz, CDCl3) δ 7.26 – 7.20 

(m, 2H), 7.18 – 6.98 (m, 8H), 6.77 (d, J = 8.4 Hz, 2H), 6.52 (d, J = 6.8 Hz, 2H), 5.12 (t, J = 6.8 Hz, 

1H), 4.04 – 3.91 (m, 2H), 3.41 – 3.32 (m, 2H), 2.11 – 1.95 (m, 2H), 1.90 – 1.58 (m, 2H), 1.76 – 1.54 

(m, 10H), 1.45 – 1.35 (m, 1H), 1.27 – 1.23 (m, 2H), 1.15 – 1.03 (m, 2H), 0.96 (d, J = 6.4 Hz, 3H), 

0.84 (t, J = 7.2 Hz, 3H) ppm. 13C NMR (100 MHz, CDCl3) δ 157.1, 149.0, 140.7, 138.4, 131.4, 

130.7, 129.4, 128.5, 127.8, 127.4, 126.0, 125.7, 124.9, 113.7, 66.4, 50.1, 44.1, 37.3, 36.5, 36.4, 29.7, 

26.8, 25.9, 25.6, 23.4, 19.8, 17.8, 14.3 ppm. HRMS (ESI) m/z: [M+Na]+ Calcd for C34H44NaO+ 

491.3284; found 491.3282. 

 

(2-(4-(2,2-dimethyl-3-(m-tolyl)propoxy)phenyl)hexane-1,2-diyl)dibenzene (2o'). Isolated yield: 

55% (54 mg) (eluent: petroleum ether/EtOAc = 100:1). 1H NMR (400 MHz, CDCl3) δ 7.26 – 7.21 

(d, J = 7.6 Hz, 2H), 7.21 – 7.00 (m, 10H), 6.97 – 6.92 (m, 2H), 6.80 (d, J = 8.8 Hz, 2H), 6.58 – 6.51 

(m, 2H), 3.54 (s, 2H), 3.38 (s, 2H), 2.69 (s, 2H), 2.28 (s, 3H), 1.95 – 1.85 (m, 2H), 1.33 – 1.22 (m, 

2H), 1.18 – 1.07 (m, 2H), 1.03 (s, 6H), 0.86 (t, J = 7.2 Hz, 3H) ppm. 13C NMR (100 MHz, CDCl3) 

δ 157.3, 149.1, 140.7, 138.7, 138.4, 137.4, 131.6, 130.7, 129.4, 128.5, 127.7, 127.4, 126.8, 126.0, 

125.7, 113.8, 75.2, 50.1, 44.9, 44.1, 36.5, 35.7, 26.8, 24.9, 23.4, 21.5, 14.3 ppm. HRMS (ESI) m/z: 

[M+K]+ Calcd for C36H42KO+ 529.2867; found 529.2878. 

14 References. 
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Nielsen, S. O.; Wang, Q.; Stefan, M. C., A Combined Experimental and Computational 
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4829-4838; (b) Chen, W.; Dong, J.; Plate, L.; Mortenson, D. E.; Brighty, G. J.; Li, S.; 
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