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General 

Melting points were obtained on a microscopical instrument and 

uncorrected. NMR spectra were recorded at 500MHz spectrometer. IR 

spectra were recorded on a FT-IR spectrometer. All reagents and solvents 

used for McMurry reactions were freshly dehydrated before use. Zinc 

powder were freshly activated by 1% HCl aqueous solution, washed by 

distilled water, absolute alcohol and ether, and then dried under vacuum. 

All corresponding glassware was oven dried ( 120 oC) and cooled under a 

stream of Argon gas. 

Preparation of 1, 1, 2-Triphenyl-2-(p-methylphenyl)ethylene (2ac) via 

deamination of 2cp (Scheme 1):  

According to reported procedure: 1 Compound 2cp (300 mg, 0.8 mmol) 

was dissolved in ethanol (35ml) and acetic acid (5 mL) at room 

temperature.  Aqueous sodium nitrite (10 mL, 0.8 M) and sodium 

bisulfite (15 mL, 0.5M) were added sequentially to the stirred solution. 

The reaction was monitored by TLC. After 17 h, the reaction mixture was 

extracted with CH2Cl2, and organic phase was washed with water and 

dried over anhy. K2CO3. After removal of CH2Cl2, the resulting solid was 

purified by flash chromatography (221 mg, 81.3%).  
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Notes for yield calculation through GC Analysis (e.g. Table 1 Entry 4)  

The yields of 2aa, 2ad and 2dd were calculated through GC analyses as 

following:   

O + O

Br

1a 1d

+

Br Br

+

Br

2aa 2ad 2dd  

(1) Standard sample 2aa and 2dd were prepared by the homo McMurry 

coupling of 1a and 1d respectively.  

(2) The amounts of 2aa and 2dd in the cross coupling products were 

determined by external standard method via standard solutions of  

2aa and 2dd. The amount of 2ad could be thus calculated. 

 

Characterization data: 

 

O
2at  

1,1-Diphenyl-2-(p-mehtoxyphenyl)propene  

(2at) 

White solid, yield: 92%; mp 104.4 -105.3 oC (lit.2 103 -104 oC); Anal. Data 

agrees with its structure.  
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2am

O

O

 

1,1-Diphenyl-2,2-di(p-mehtoxyphenyl) 

ethylene(2am) 

White solid, yield: 59%; mp 157.8-158.4 oC ( lit.3 157 oC); Anal. Data (IR, 

1HNMR) were identical with the reported . 
O

2al  

1,1, 2-Triphenyl-2-(p-mehtoxyphenyl) 

ethylene ( 2al) 

White solid, yield: 62%; mp 140 -141.5 oC (lit.4 139 -141oC); Anal. Data 

(IR, 1HNMR) were identical with the reported.  
OH

2aj  

1,1, 2-Triphenyl-2-(p-hydroxyphenyl)ethylene 

 (2aj) 

White solid, yield: 66%; mp 215-216 oC (lit.5 215 -217oC); Anal. Data (IR, 

1HNMR) were identical with the reported.  

2ac  

1,1, 2-Triphenyl-2-(p-methylphenyl)ethylene 

( 2ac) 

White solid, yield: 81.3 % from 3, mp 146.3- 147.1oC (lit.6 146-148 oC); 

Anal. Data (IR, 1HNMR) were identical with the reported.  

2av
NH2

 

1,1-Diphenyl-2-(p-aminophenyl)propene  

(2av) 

White solid, yield: 80%, mp 130.3-131.5 oC; IR(cm-1, KBr): 3459.5, 
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3371.0, 1619.3, 1593.5, 1514.0, 1490.5, 1439.9, 826.6, 767.7, 701.2; 

1HNMR(CDCl3, 500MHz) δ 2.12 (s, 3H), 3.88 (br s, 2H), 6.54 (d, J = 

5.80Hz, 2H), 6.94-6.99 (m, 4H), 7.03-7.07 (m, 3H), 7.25- 7.28 (m, 3H), 

7.34-7.37 (t, J = 7.25Hz, 2H); 13CNMR (CDCl3, 500MHz) δ 23.2, 114.6, 

125.5, 126.3, 127.4, 128.1, 130.1, 130.4, 130.9, 134.1, 135.4, 138.1, 143.7, 

144.1, 144.6; Anal. Calc. for C21H19N: C, 88.38; H, 6.71; N, 4.91; Found: 

C, 88.26, H, 6.94, N, 4.84; MS (EI) m/z: 285 (M+, 100), 270 (33); 252 (16); 

191 (22); 165 (23); 93 ( 34).  

2au

N
O
 

1,1-Diphenyl-2-(p-morpholinylphenyl) 

propene (2au) 

White solid, yield: 94%, mp 162.2 -163.4 oC; IR (cm-1, KBr): 1608.3, 

1515.1, 1234.3, 1125.3, 927.9, 765.3, 695.5, 607.1; 1HNMR (CDCl3, 

500MHz) δ 2.13 (s, 3H), 3.20 (br s, 4H), 3.89 (br s, 4H), 6.92 (d, J = 

6.40Hz, 2H), 7.04-7.07 (m, 4H), 7.13 (s, 2H), 7.25-7.26 (m, 3H), 

7.35-7.38(m, 3H); 13CNMR(CDCl3, 500MHz) δ 23.1, 49.2, 66.8, 114.8, 

125.6, 126.4, 127.5, 128.1, 130.0, 130.3, 130.9, 131.1, 134.9, 138.6, 143.4, 

143.9;  Anal. Calc. for C25H25NO: C, 84.47; H, 7.09; N, 3.94; Found: C, 

84.37; H, 7.33; N, 3.83; MS (EI) m/z 355 (M+, 100), 297 (43), 252 (62), 

191 (44), 165 (59), 91 (25), 77 (23).  

OH
2as  

1,1-Diphenyl-2-(p-hydroxyphenyl)propene  

(2as) 
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White solid, yield: 71%; mp 130.3 -131 oC ; IR (cm-1, KBr): 3518.5, 

1610.1, 1559.4, 1510.6, 1487.8, 1173.4, 846.1, 702.7, 576.6; 1HNMR 

(CDCl3, 500MHz,) δ 2.15 (s, 3H), 4.63 (s, 1H), 6.66 (s, 2H), 6.94 (s, 2H), 

7.06 (s, 5H), 7.28 (s, 3H), 7.37(s, 2H); 13CNMR (CDCl3, 500MHz) δ 23.3, 

114.7, 125.7, 126.5, 127.5, 128.1, 130.0, 130.6, 130.9, 135.1, 136.5, 138.9, 

143.3, 143.7, 153.8; Anal. Calc. for C21H18O: C, 88.08; H, 6.34; Found: C, 

87.78; H, 6.64; MS (EI) m/z 286 (M+, 100), 271 (19), 252 (19), 191 (29), 

165 (33).  

2an

O
OH

 

1,1,2-Triphenyl-2-[p-(2-hydroxyethoxy) 

phenyl]ethylene ( 2an) 

white solid, yield: 60%; mp 82.4-83.6 oC; IR (cm-1, KBr): 3310.9, 3014.8, 

1606.2, 1508.1, 1492.4, 1438.3, 1245.5, 1175.0, 1079.9, 917.3, 698.2, 

614.7, 577.4; 1HNMR (CDCl3, 500MHz) δ 3.96 (t, J = 3.2Hz, 2H), 4.03(d, 

J = 3.4Hz, 2H), 6.67 (d, J = 8.5Hz, 2H), 6.96 (d, J = 8Hz, 2H), 7.04-7.07 

(m, 5H), 7.10-7.18 (m, 9H); 13CNMR (CDCl3, 500MHz) δ 61.5, 68.9, 

113.6, 114.2, 125.8, 126.3, 126.4, 127.6, 127.7, 128.1, 128.4, 128.5, 129.5, 

129.9, 131.3, 132.6, 136.6, 140.2, 140.4, 143.91, 143.97, 157.0; Anal. 

Calc. for C28H24O2: C, 85.68; H, 6.16; Found: C, 85.88; H, 6.44; MS (EI) 

m/z 392 (M+, 100), 348 (30), 253 (20), 241(24), 227 (76), 183 (37), 165 

(22).  
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2ax

N

 

1-Phenyl-4-benzhydrylidenepiperidine 

( 2ax) 

white solid, yield: 92.5%; mp 79.3-80.5 oC; IR (cm-1, KBr): 2890.0, 

2797.8, 1598.3, 1492.3, 1379.3, 1327.1, 1210.1, 921.0, 762.1, 705,1, 

696.6, 588.5; 1HNMR (CDCl3, 500MHz) δ 2.57 (s, 4H), 3.32 (t, J = 5Hz, 

4H), 6.88 (s, 1H), 6.99 (s, 2H), 7.19 (d, J = 7.14, 4H), 7.24-7.35 (m, 8H);  

13CNMR (CDCl3, 500MHz) δ 31.4, 51.3, 116.4, 119.4, 126.5, 128.1, 129.1, 

129.8, 134.9, 136.6, 142.4, 151.2; Anal. Calc. for C24H23N: C, 88.57; H, 

7.12; N, 4.30; Found: C, 88.55; H, 7.07; N, 4.28; MS (EI) m/z Found: 325 

(M+, 100), 321 (62), 203 (26), 191(44), 165 (47), 104 (72), 91 (93), 77 

(99). 

2ay

N
H

O

 

N-(4-Benzhydrylidenecyclohexyl)acetamide 

(2ay) 

 

White solid, yield: 90%; mp 173. 9-174.8 oC; IR (cm-1, KBr): 3446.8, 

3258.0, 1635.9, 1560.3, 1490.1, 1438.3, 1368.1, 1102.1, 769.5, 699.3, 

625.4; 1HNMR(CDCl3, 500MHz) δ 1.30-1.36 (m, 2H), 2.00 (s, 3H), 2.03- 

2.06 (m, 2H), 2.13 (t, J = 11.9Hz, 2H), 2.59 (d, J = 13.6Hz, 2H), 4.04 - 

4.06 (m, 1H), 5.44 (s, 1H), 7.13 (d, J = 7.30Hz, 4H), 7.22 - 7.24 (m, 2H), 

7.31(m, 4H); 13CNMR (CDCl3, 500MHz) δ 23.6, 29.9, 34.3, 48.1, 126.3, 

128.0, 129.6, 136.1, 136.2, 142.6, 169.3; Anal. Calc. for C22H26NO: C, 

82.46; H, 8.18; N, 4.37; Found: C, 82.62; H, 7.91; N, 4.54; MS (EI) m/z 
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305 ([M-CH3]
+ , 80), 246 (100), 218 (43), 191 (47), 167 (83), 91 (67), 43 

(89). 

H2N
2cp  

cis+trans-1,2-Diphenyl-1-(p-aminophenyl)- 

2-(p-methylphenyl) ethylene (2cp) 

Yellow solid, yield: 76%; mp 170.4 -170.9 oC; IR (cm-1, KBr): 3472.8, 

3380.1, 1619.6, 1512.8, 1489.3, 1283.0, 1179.0, 824.9, 802.8, 744.7,  

700.4, 629.1, 606.9; 1HNMR (CDCl3, 500MHz) δ 2.27 + 2.30 ( two sets of 

singets, 3H); 3.81(br s, 2H), 6.45-6.82(m, 2H), 6.81-6.86(m, 2H), 6.91(s, 

2H), 6.97(s, 2H), 7.02-7.15(m, 10H); 13CNMR (CDCl3, 500MHz) δ 21.1, 

21.2, 114.3, 114.4, 126.0, 126.1, 127.50, 127.52, 127.55, 127.6, 128.3, 

128.4, 131.2, 131.3, 131.40, 131.45, 131.47, 131.5, 132.4, 132.5, 134.3, 

135.7, 140.4, 144.4, 144.5; Anal. Calc. for C27H23N: C, 89.71; H, 6.41; N, 

3.87; Found: C, 89.49; H, 6.61; N, 3.79; MS (EI) m/z 361 (M+, 100), 268 

(18), 252 (17), 180 (26), 165 (27), 93 (67).  

2ap

NH2

 

1,1,2-Triphenyl-2-(p-aminophenyl)ethylene 

( 2ap) 

 

Yellow solid; yield: 80%; mp 202.1-203.4 oC; IR (cm-1,KBr): 3203.3, 

1597.3, 1492.0, 1443.3, 1071.6, 694.4; 1HNMR (CDCl3, 500 

MHz) δ  1.57 (br s, 2H), 6.69 (m, 2H), 6.91 (d, J = 7.8Hz, 2H), 7.04 (m, 

7H), 7.16 (m, 8H); 13CNMR (CDCl3, 500MHz) δ 114.4, 126.1, 127.5, 

127.6, 127.7, 128.1, 128.2, 131.3, 131.4, 131.5, 132.5, 134.1, 139.3, 140.9, 
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144.20, 144.24, 144.4, 144.7; Anal. Calc. for C26H21N: C, 89.88; H, 6.09; 

N, 4.03; Found: C, 89.84; H, 6.06; N, 4.38; MS (EI) m/z 347 (M+, 100), 

270 (31), 252 (37), 239 (17), 84 (32). 

N
H

2aq  

1,1,2-Triphenyl-2-[p-(N-phenyamino

- methyl)phenyl]ethylene ( 2aq) 

 

White solid, yield: 68%; mp 148-149 oC ; IR (cm-1, KBr): 3458.2, 3371.9, 

2982.1, 1620.7, 1514.5, 1490.9, 1445.0, 1372.5, 829.0, 764.2, 702.1; 

1HNMR (CDCl3, 500MHz) δ 4.26 (s, 2H), 6.67 (d, J = 7.06Hz, 2H), 6.77 

(t, J = 6.98Hz, 1H), 7.01-7.05 (m, 8H), 7.12(s, 11H), 7.20 (t, J = 7.53Hz, 

2H); 13CNMR (CDCl3, 500MHz) δ 48.3, 113.1, 117.7, 126.4, 126.9, 127.6, 

129.2, 131.3, 131.5, 142.8, 143.7; Anal.Calc.for C33H27N: C, 90.58; H, 

6.22; N, 3.20; Found: C, 90.31; H, 6.41; N, 2.97; MS (EI) m/z 437(M+, 19), 

345 (47), 252 (24), 183 (92), 165 (100).  

N

O2ru  

cis+trans-2-Phenyl-3-(p-morpholinylphenyl) 

-2- butene (2ru) 

White solid mixture, yield: 76.7%; IR (cm-1, KBr): 2959.7, 2910.5, 1607.8, 

1513.4,1 448.6, 1228.5, 1122.7, 1068.8, 926.6, 826.4, 766.3, 701.8; 

1HNMR (CDCl3, 500MHz) δ 1.89 (s, 3H), 1.94 (s, 3H), 3.23 (br s, 4H), 

3.92 (br s, 4H), 6.97 (s, 2H), 7.23 (d, J = 8.12Hz, 2H), 7.30 (s, 3H), 7.39 (t, 

J = 7.35Hz, 2H); 13CNMR (CDCl3, 500MHz) δ 22.4, 22.5, 49.5, 66.9, 
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115.3, 126.1, 127.6, 128.1, 128.3, 129.2, 132.4, 132.7, 144.8; Anal. Calc. 

for C20H23NO: C, 81.87; H, 7.90; N, 4.77; Found: C, 81.82; H, 7.97; N, 

4.73; MS (EI) m/z 293 (M+, 98), 235 (57), 192 (100), 165 (43), 115 (53).  

2rs OH 

cis+trans-2-Phenyl-3-(p-hydroxyphenyl)-2- 

butene (2rs) 

White solid mixture, yield: 58%; IR (cm-1, KBr): 3425.8, 2977.8, 1607.1, 

1510.5, 1490.1, 1427.3, 1464.4, 1232.9, 826.8, 700.1, 555.2, 510.9; 

1HNMR (CDCl3, 500MHz)  δ 1.91 (2 sets of singets, 4H), 2.17 (2 sets of 

singets, 2H), 4.67 (2 sets of singets, 1H), 6.58 (d, J = 8.21Hz, 1H), 6.86 (d, 

J = 10.64Hz, 2H), 6.98-7.10 (m, 2H), 7.12 (d, J = 7.46Hz, 1H), 6.87 (d, J = 

7.87Hz, 2H), 6.98-7.13(m, 2H), 7.18 (d, J = 8.12Hz, 1H), 7.27 (s, 2H), 

7.39 (t, J = 7.33Hz, 1H); 13CNMR (CDCl3, 500MHz) δ 21.5, 22.5, 114.4, 

114.9, 125.4, 126.2, 127.6, 128.1, 128.2, 128.6, 129.2, 129.5, 129.6, 130.4, 

132.4, 132.9, 137.0, 144.6; Anal. Calc. for C16H16O: C, 85.68; H, 7.19; 

Found: C, 85.47; H, 7.38; MS (EI) m/z 224 (M+, 71), 209 (24), 165 (34), 

115 (67), 91 (60), 77 (100). 

2rv NH2 

cis + trans-2-Phenyl-3-(p-aminophenyl)-2 

-butene (2rv) 

Yellow liquid; yield: 60.2%, IR(cm-1, KBr): 3370.4, 3044.4, 2885.2, 

1730.3, 1620.3, 1514.1, 1493.8, 1444.5, 1277.4, 1063.1, 763.9, 701.6; 

1HNMR (CDCl3, 500MHz )  δ  1.97 (2 sets of singets, 1H), 2.20 (2 sets of 

singets, 5H), 3.56 (s, 2H), 6.47 (d, J = 8.21Hz, 2H), 6.74-6.82 (m, 2H), 
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7.06-7.09 (m, 2H), 7.15 (t, J = 7.44Hz, 2H), 7.29-7.43 (m, 1H); 13CNMR 

(CDCl3, 500MHz) δ 24.9, 25.1, 114.6, 115.0, 125.3, 126.0, 129.9, 127.1, 

127.2, 127.4, 127.5, 128.1, 129.3, 130.2, 143.4; Anal. Calc. for C16H17N: 

C, 86.05; H, 7.67; N, 6.27; Found: C, 86.62; H, 7.35; N, 6.45; MS (EI) m/z 

223 (M+, 53), 207 (33), 130 (57), 97 (49), 77 (100). 

 O2rt  

cis+trans-2-Phenyl-3-(p-methoxyphenyl)-2- 

butene (2rt) 

Colorless liquid, yield: 62.2%; IR (cm-1, KBr): 2924.6, 1604.6, 1510.0, 

1283.1, 1245.4, 1176.0, 1035.6, 832.3, 765.8, 703.0; 1HNMR (CDCl3, 

500MHz ) δ 1.91, 1.94 (2 sets of singets, 2H), 2.20 (s, 4H), 3.75 (s, 2H), 

3.87 (2 sets of singets, 1H), 6.67 (d, J = 8.49Hz, 1H), 6.94 (d, J = 8.54Hz, 

1H), 6.97 (d, J = 8.46Hz, 1H), 7.02 (d, J = 7.08Hz, 1H), 7.07 (s, 1H), 7.14 

(d, J = 7.44HZ, 1H), 7.26 (d, J = 8.30Hz, 1H), 7.31 (d, J = 6.82Hz, 1H), 

7.41 (d, J = 8.00Hz, 1H); 13CNMR (CDCl3, 500MHz) δ 21.5, 22.5, 55.0, 

55.2, 112.9, 113.5, 125.4, 126.1, 127.6, 128.1, 128.3, 129.2, 130.2, 132.5, 

132.8, 136.8, 144.7, 158.0; Anal. Calc. for C17H18O: C, 85.67; H, 7.61; 

Found: C, 85.20; H, 7.83; MS (EI) m/z 238 (M+, 95), 223 (40), 178 (51), 

135 (84), 95 (98), 81 (100), 77 (96).  

N
O 2uw  

N-[4-(1-Cyclohexylideneethyl)phenyl] 

morpholine ( 2uw) 

White solid, yield: 60%; mp 70.5-71.6 oC; IR (cm-1, KBr): 2955.6, 2922.0, 

2850.9, 1607.9, 1510.9, 1445.6, 1323.8, 1230.2, 1120.6, 922.1, 836.0, 
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813.9, 688.2, 588.5; 1HNMR (CDCl3, 500MHz)  δ 1.15 (s, 2H), 1.60 (s, 

4H), 1.96 (s, 3H), 2.05 (s, 2H), 2.31 (d, J = 5.50Hz, 2H), 3.19 (br s, 4H), 

3.89 (br s, 4H), 6.89 (d, J = 6.61Hz, 2H), 7.07(d, J = 7.88Hz, 2H); 

13CNMR (CDCl3, 500MHz) δ 20.2, 26.9, 28.1, 28.5, 30.7, 31.9, 49.5, 67.0, 

115.2, 126.5, 129.2, 135.3; Anal. Calc. for C18H25NO: C, 79.66; H, 9.28, N, 

5.16; Found: C, 79.56; H, 9.16; N, 5.07; MS (EI) m/z 271 (M+, 100), 256 

(72), 198 (31), 185 (29), 129 (32). 

HO
2sw  

4-(1-Cyclohexylideneethyl) phenol  

( 2sw) 

White solid, yield: 70%; mp 92.5- 93.9 oC; IR (cm-1, KBr): 3288.2, 2916.6, 

2849.1, 1608.7, 1592.0, 1510.2, 1440.4, 1227.2, 1172.5, 829.7, 780.6, 

769.5, 669.7, 643.9, 610.6; 1HNMR (CDCl3, 500MHz) δ 1.47 (t, J = 6.16, 

2H), 1.62 (t, J = 9.7Hz, 4H), 1.95 (s, 3H), 2.03 (t, J = 5.69Hz, 2H), 2.31 (t, 

J=5.05Hz, 2H), 6.80 (d, J =8.42Hz, 2H), 7.02 (d, J = 8.42Hz, 2H); 

13CNMR (CDCl3, 500MHz) δ 20.3, 26.9, 28.1, 28.5, 30.6, 31.9, 114.7, 

129.6, 129.9, 137.9, 153.4; Anal. Calc. for C14H18O: C, 83.12; H, 8.97; 

Found: C, 83.28; H, 9.25; MS (EI) m/z Found: 202 (M+, 35), 187 (30), 145 

(39), 115 (42), 91 (48), 77 (45), 41 (100). 

O
2tw  

1-(1-Cyclohexylideneethyl)-4-methoxybenzene 

( 2tw) 

Colorless liquid, yield: 69%; IR (cm-1, KBr): 2923.8, 2852.5, 1604.6, 

1509.8, 1464.2, 1368.1, 1242.7, 1176.0, 1043.0, 836.0, 806.5, 773.3; 
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1HNMR (CDCl3, 500MHz) δ 1.38-1.57 (m, 2H), 1.66-1.71 (m, 4H), 2.05 

(s, 3H), 2.12 (t, J = 5.73Hz, 2H), 2.41(t, J = 5.22Hz, 2H), 3.88(s, 3H), 6.95 

(d, J = 8.58Hz, 2H), 7.15 (d, J = 8.57Hz, 2H); 13CNMR (CDCl3, 500 

MHz) δ 20.4, 27.0, 28.2, 28.6, 29.3, 30.0, 30.8, 55.2, 113.4, 126.6, 129.5, 

135.4, 137.7, 157.7; Anal. Calc. for C15H20O: C, 83.28; H, 9.32; Found: C, 

82.86; H, 9.76; MS (EI) m/z 216 (M+, 30), 201 (35), 135 (47), 109 (87), 93 

(100), 66 (99). 

O

O
O

OH

O
OH

2ao  

1,1-Diphenyl-2,2-di{4-[2-(2-hydroxy- 

ethoxy)ethoxy]phenyl}ethylene (2ao) 

White solid, yield: 89%; mp 112-114 oC; IR (cm-1,KBr): 3431.3, 2937.7, 

2891.0, 1601.1, 1508.9, 1449.4, 1248.4, 1070.2, 920.0; 1HNMR (CDCl3, 

500MHz) δ 3.63 (s, 4H), 3.74 (s, 4H), 3.79 (s, 4H), 4.00 (s, 4H), 6.67 (d, J 

= 6.2 Hz, 4H), 7.04 (s, 6H), 7.13-7.17 (s, 8H); 13CNMR (CDCl3, 500MHz) 

δ 54.5, 56.7, 61.7, 67.2, 67.5, 67.6, 72.5, 114.0, 114.3, 125.5, 125.7, 126.0, 

126.1, 126.2, 127.7, 128.1, 128.5, 129.3, 129.7, 131.3, 132.6, 132.4, 136.7, 

143.6, 148.7, 156.5; Anal. Calc. for C34H36O6: C, 75.53; H, 6.71; Found: C, 

75.91; H, 6.41; MS (EI) m/z 540 (M+, 17), 390 (9), 302 (22), 121 (30), 45 

(100%). 
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N

N

2ai  

1,1-Diphenyl-2,2-di(p-piperidinylphenyl)- 

ethylene (2ai) 

Yellow solid, yield: 65%; mp 189.2-190.3 oC; IR (cm-1, KBr): 2932.0, 

2851.3, 1604.2, 1510.7, 1234.4, 1128.2, 699.2; 1HNMR (CDCl3, 500MHz) 

 δ  1.68 (s, 12H), 3.11 (s, 8H), 6.67 (d, J = 6.9Hz, 4H), 6.86 (s, 4H), 7.05- 

7.11 (m, 10H); 13CNMR (CDCl3, 500MHz) δ 24.3, 25.8, 50.1, 114.9, 

125.7, 127.6, 131.5, 132.3, 134.6, 144.9, 150.3; Anal. Calc. forC36H38N2: 

C, 86.7; H, 7.68; N, 5.62; Found: C, 86.61; H, 7.59; N, 5.61; MS (EI) m/z 

498 (M+, 100), 441 (14), 252 (41), 248 (51), 228 (25). 

N

N

O

O2ab  

1,1-Diphenyl-2,2-di(p-morpholinylphenyl)-  

ethylene (2ab) 

 

Yellow solid, yield: 73%; mp 205.1-206.2 oC; IR(cm-1, KBr): 3044.5, 

2954.4, 1606.5, 1513.3, 1230.6, 1122.9, 925.5, 701.7; 1HNMR (CDCl3, 

500MHz) δ   3.14 (br s, 8H), 3.86 (br s, 8H), 6.91 (s, 4H), 6.95 (m, 4H), 

7.04-7.05 (m, 4H), 7.07-7.14 (m, 6H); 13CNMR (CDCl3, 500MHz) δ48.9, 

66.9, 114.3, 125.9, 127.6, 131.4, 132.4, 135.5, 138.6, 140.3, 144.6, 149.3; 

Anal. Calc. for C34H34N2O2: C, 81.24; H, 6.82; N, 5.57; Found: C, 80.93; 

H, 7.24; N, 5.58; MS (EI) m/z 503 (M+, 100), 444 (36), 386 (26), 252 (30), 

165(17). 
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OH

OH

2ak  

1,1-Diphenyl-2,2-di(p-hydroxyphenyl) 

ethylene(2ak) 

White solid; yield: 69%, mp 222.9-223.7 oC; IR(cm-1, KBr): 3404.2, 

1608.2, 1508.4, 1442.8, 1254.9, 1170.7, 834.6, 765.8, 700.6�592.4, 570.0; 

1HNMR (CDCl3, 500MHz)  δ  4.58 (s, 2H), 6.59 (d, J = 8.44Hz, 4H), 6.92 

(d, J = 8.43Hz. 4H), 7.04 (d, J = 7.32Hz, 4H), 7.12 (t, J = 7.03Hz, 6H); 

13CNMR (CDCl3, 500MHz) δ 114.4, 125.9, 127.6, 131.1, 132.4, 134.9, 

144.6, 156.1; Anal. Calc. for C26H20O2: C, 85.69; H, 5.53; Found: C, 85.39; 

H, 5.80; MS (EI) m/z 364 (M+, 100), 270 (15), 165(14). 

N

2ag  

1,1,2-Triphenyl-2-(p-piperidinylphenyl)- 

ethylene ( 2ag) 

Yellow solid, yield: 53%; mp 156.9-159.3 oC; IR (cm-1, KBr): 2916.6, 

2849.1, 1608.7, 1592.0, 1510.2, 1440.4, 1227.2, 1172.5, 829.7, 780.6, 

769.5, 669.7, 643.9, 610.6; 1HNMR (CDCl3, 500MHz ) δ 1.58 (d, J = 

4.59Hz, 2H), 1.69 (s, 4H), 3.14 (d, J = 4.75Hz, 4H), 6.68 (d, J = 7.96Hz, 

2H), 6.91 (d, J = 8.11Hz, 2H), 7.03 (d, J = 7.48Hz, 2H), 7.09 (s, 2H), 

7.11-7.15 (m, 13H); 13CNMR (CDCl3, 500MHz) δ 24.3, 25.8, 50.1, 115.0, 

126.0, 126.1, 126.2, 127.5, 127.6, 127.7, 131.4, 131.5, 131.6, 132.2, 134.1, 

139.4, 140.9, 144.3, 150.3; Anal. Calc. for, C31H29N: C, 89.60; H, 7.03; N, 

3.37; Found: C, 89.33; H, 7.25; N, 3.38; MS (EI) m/z 415 (M+, 100), 253 

(19), 252 (10), 84 (16). 
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N
O2af  

1,1,2-Triphenyl-2-(p-morpholinphenyl)-

ethylene ( 2af) 

Yellow solid, yield: 62%; mp 177.4-178.8 oC; IR(cm-1, KBr): 2931.1, 

2857.0, 1599.6, 1519.3, 1448.4 1231.6, 1113.3, 926.5, 771.0; 1HNMR 

(CDCl3, 500MHz) δ 3.24 (br s, 4H), 4.00 (br s, 4H), 6.83-7.49 (m, 19H); 

13CNMR (CDCl3, 500MHz) δ 48.8, 66.9, 114.3, 126.2, 126.3, 127.6, 127.7, 

131.40, 131.43, 131.5, 132.3, 135.1, 139.7, 140.6, 144.1, 144.17, 144.23, 

149.4; Anal. Calc. for C30H27NO: C, 86.30; H, 6.52; N, 3.35; Found: C, 

86.59; H, 6.76; N, 3.35; MS (EI) m/z 417 (M+, 100), 359 (52), 252 (48). 

N

2ah  

N-[4-(Triphenylvinyl)benzyl] 

piperidine (2ah) 

White solid; yield: 52%; mp 105.5-106 oC; IR(cm-1, KBr): 3044.4, 2931.7, 

1596.9, 1491.1, 1442.3, 865.6, 821.2, 762.4, 699.6, 614.3, 573.7; 1HNMR 

(CDCl3, 500MHz)  δ 1.28-1.59 (m, 6H), 2.20-2.35 (m, 4H),  3.41 (s, 2H), 

7.06-7.11 (m, 19H); 13CNMR (CDCl3, 500MHz) δ 24.3, 25.8, 54.3, 63.4, 

126.4, 127.5, 127.6, 128.7, 131.1, 131.3, 136.1, 140.9, 142.4, 143.6, 143.7, 

143.8; Anal. Calc. for C32H31N: C, 89.47; H, 7.27; N, 3.26; Found: C, 

89.76; H, 7.51; N, 3.12; MS (EI) m/z 429 (M+, 55), 345 (44), 264 (26), 167 

(52), 98 (55), 84 (100). 
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N

N

O

O

N

N

O

O

2bb  

1,1,2,2-tetra(p-morpholinylphenyl)- 

ethylene (2bb) 

Yellow solid; yield: 90%; mp 238.4-239.1 oC; IR (cm-1, KBr): 2956.4, 

2852.2, 1606.4, 1513.4, 1229.8, 1120.5, 926.6; 1HNMR (CDCl3, 500MHz) 

δ 3.15 (br s, 16H), 3.67 (br s, 16H), 6.67 (m, 8H), 6.96 (m, 8H); 13CNMR 

(CDCl3, 500MHz) δ 49.0, 49.1, 49.2, 49.3, 66.9, 114.4, 115.0, 115.4, 

128.1, 130.7, 132.4, 136.4, 138.0, 148.9; Anal. Calc. for C42H48N4O4: C, 

74.97; H, 7.19; N, 8.33; Found: C, 74.97; H, 7.19; N, 8.33; MS (EI) m/z 

672 (M+, 100), 252 (31), 77 (9). 
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2dd 
C=0.25g/L 

Column: CP Sil24CB (24mtr×0.53mm×1.0um� 
Column temperature: Initial 150 oC�hold 2 min, then 
rise to 280 oC by rate 15 0C min-1, hold 20 min;  
Carrier gas: high purity nitrogen; constant flow: 1.0ml 
min-1 
Injector temperature: 280 oC;  
Detector (FID) temperature: 280 oC 
V = 1µL 
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2aa 
C=0.13g/L 
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Mixed products of Cross coupling 
(Table 1 Entry 4) 

2aa+2dd+2ad 
C=0.37g/L 


