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General Information  

1H NMR and 13C NMR spectra were recorded in CDCl3 with a Bruker AM 300 

MHz NMR spectrometer (1H at 300 MHz, 13C at 75 MHz, 19F at 282 MHz) using TMS 

(1H, δ = 0), residual CHCl3 (13C, δ = 77.0), and CFCl3 (19F, δ = 0) as the internal 

standards. IR spectra were recorded with a Perkin–Elmer 983G instrument. Elemental 

analyses were measured with a Carlo-Erba EA1110 elementary analysis instrument. 

Mass spectrometry was performed with an HP 5989A system. High-resolution mass 

spectrometry was determined with a Finnigan MAT 8430 or Bruker APEXIII 

instrument. Pd(PPh3)4 was prepared according to the known literature.1 Pd(PPh3)2Cl2, 

i-Pr2NH and CuI were purchased from Adamas. 1,10-Phen was purchased from Accela. 

CHCl3 was distilled with CaH2 under N2 before use. THF was distilled with Na wire 

using benzophenone as the indicator under N2 before use. All the temperatures are 

referred to the oil baths used. Compounds 4a2, 4b2, 4c2, 4d2, 4e2, 4f2, 23, 1a4, 1b5, 1f6, 

1h7, 1j8, 1k9, 1m9, 1n9, 1q9, 1u10, 1v11, 1w11, 1x11, 1y11, 1z11, 1z-1,11 and 712 were 

prepared as reported in the literature. The methods of synthesizing this materials 1c, 1d, 

1e, 1g, 1l, 1o, 1p, 1r, 1s, 1t and 1t-1 were based on the literature.4 The materials 1x, 1y, 

1z, 1z-1, and the product 6ka are unstable under air atmosphere and should be used 

right after preparation. 
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Synthesis of starting materials. 

1. Preparation of tert-butyl 6-ethylhept-6-en-4-ynoate 1c (syl-3-102). 

  

Typical Procedure I: To a three-neck flask were added Pd(PPh3)2Cl2 (0.0702 g, 0.1 

mmol), CuI (0.0384 g, 0.2 mmol), i-Pr2NH (2.1 mL, d = 0.719 g/mL, 1.510 g, 15.0 

mmol), THF (10 mL), S2b (0.6 mL, d = 1.333 g/mL, 0.800 g, 5.9 mmol), and S1c 

(0.7701 g, 5.0 mmol) sequentially under N2 atmosphere. The reaction mixture was then 

stirred at 40 oC for 13.5 hours as monitored by TLC. The resulting mixture was filtrated 

through a pad of silica gel and eluted with ethyl acetate (10 mL × 3). After evaporation 

of the solvent, the residue was purified by chromatography on silica gel to afford 1c 

(0.8355 g, 80%) (eluent: petroleum ether (60~90 oC)/ethyl acetate (20/1) (400 mL)): 

liquid; 1H NMR (300 MHz, CDCl3) δ 5.20 (s, 1 H, one proton of =CH2), 5.15 (s, 1 H, 

one proton of =CH2), 2.58 (t, J = 6.9 Hz, 2 H, CH2), 2.46 (t, J = 7.7 Hz, 2 H, CH2), 2.13 

(q, J = 7.4 Hz, 2 H, CH2), 1.46 (s, 9 H, CH3 × 3), 1.07 (t, J = 7.5 Hz, 3 H, CH3); 13C 

NMR (75 MHz, CDCl3) δ 171.2, 133.3, 118.8, 87.9, 81.3, 80.5, 34.8, 30.5, 28.0, 15.3, 

12.7; IR (neat) ν (cm-1) 3094, 2974, 2935, 2227, 1732, 1612, 1480, 1457, 1393, 1368, 

1247, 1208, 1151, 1089, 1068, 1023; MS (EI): m/z (%) 208 (M+, 0.25), 193 (M+-CH3, 

4.32), 57 (100); HRMS calcd. for C13H20O2 (M+): 208.1463; Found: 208.1458. 

 

2. Preparation of 7-chloro-2-ethylhepten-3-yne 1d (syl-3-98). 
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Following Typical Procedure I, the reaction of Pd(PPh3)2Cl2 (0.0695 g, 0.1 mmol), 

CuI (0.0378 g, 0.2 mmol), i-Pr2NH (2.1 mL, d = 0.719 g/mL, 1.510 g, 15.0 mmol), THF 

(10 mL), S2b (0.6 mL, d = 1.333 g/mL, 0.800 g, 5.9 mmol), and S1d (0.53 mL, d = 

0.968 g/mL, 0.513 g, 5.0 mmol) afforded 1d (0.6215 g, 80%) after chromatography on 

silica gel (eluent: petroleum ether (60~90 oC) (300 mL)): liquid; 1H NMR (300 MHz, 

CDCl3) δ 5.22 (s, 1 H, one proton of =CH2), 5.17 (s, 1 H, one proton of =CH2), 3.67 (t, 

J = 6.3 Hz, 2 H, CH2), 2.51 (t, J = 6.8 Hz, 2 H, CH2), 2.15 (q, J = 7.3 Hz, 2 H, CH2), 

1.99 (quint, J = 6.6 Hz, 2 H, CH2), 1.08 (t, J = 7.4 Hz, 3 H, CH3); 13C NMR (75 MHz, 

CDCl3) δ 133.3, 119.0, 87.7, 81.9, 43.7, 31.4, 30.5, 16.7, 12.8; IR (neat) ν (cm-1) 3097, 

2968, 2935, 2877, 2847, 2219, 1612, 1454, 1441, 1373, 1354, 1330, 1293; MS (EI): 

m/z (%) 158 (M+(37Cl), 16.02), 156 (M+(35Cl), 47.45), 79 (100); HRMS calcd. for 

C9H13
35Cl (M+): 156.0700; Found: 156.0701. 

 

3. Preparation of 2-(4-ethyl-4-penten-2-ynyl)-1,3-dioxoisoindolin 1e (syl-3-101). 

  

Following Typical Procedure I, the reaction of Pd(PPh3)2Cl2 (0.0706 g, 0.1 mmol), 

CuI (0.0379 g, 0.2 mmol), i-Pr2NH (2.1 mL, d = 0.719 g/mL, 1.510 g, 15.0 mmol), THF 
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(10 mL), S2b (0.6 mL, d = 1.333 g/mL, 0.800 g, 5.9 mmol), and S1e (0.9251 g, 5.0 

mmol) afforded 1e (0.7840 g, 66%) after chromatography on silica gel (eluent: 

petroleum ether (60~90 oC)/ethyl acetate (5/1) (300 mL)): solid; m.p. 72.8-73.7 oC 

(DCM/n-hexane); 1H NMR (300 MHz, CDCl3) δ 8.05-7.82 (m, 2 H, ArH), 7.82-7.65 

(m, 2 H, ArH), 5.29 (s, 1 H, one proton of =CH2), 5.22 (s, 1 H, one proton of =CH2), 

4.59 (s, 2 H, NCH2), 2.13 (q, J = 7.3 Hz, 2 H, CH2), 1.05 (t, J = 7.5 Hz, 3 H, CH3); 13C 

NMR (75 MHz, CDCl3) δ 167.0, 134.1, 132.3, 132.0, 123.4, 120.8, 83.4, 82.2, 30.0, 

27.7, 12.6; IR (KBr) ν (cm-1) 3088, 3044, 2967, 2939, 2895, 1770, 1724, 1610, 1466, 

1421, 1392, 1349, 1325, 1247, 1189, 1120, 1088; MS (EI): m/z (%) 239 (M+, 100); 

Anal. Calcd. for C15H13NO2 (%): C 75.30, H 5.48, N 5.85; Found: C 75.16, H 5.71, N 

5.52. 

 

4. Preparation of 2-ethyl-5-(tert-butyldimethylsiloxy)penten-3-yne 1g (syl-3-99). 

 

Following Typical Procedure I, the reaction of Pd(PPh3)2Cl2 (0.0703 g, 0.1 mmol), 

CuI (0.0379 g, 0.2 mmol), i-Pr2NH (2.1 mL, d = 0.719 g/mL, 1.510 g, 15.0 mmol), THF 

(10 mL), S2b (0.6 mL, d = 1.333 g/mL, 0.800 g, 5.9 mmol), and S1g (0.8521 g, 5.0 

mmol) afforded 1g (0.5346 g, 48%) after chromatography on silica gel (eluent: 

petroleum ether (60~90 oC)/ethyl acetate (20/1) (420 mL)): liquid; 1H NMR (300 MHz, 

CDCl3) δ 5.28 (s, 1 H, one proton of =CH2), 5.21 (s, 1 H, one proton of =CH2), 4.44 (s, 

2 H, OCH2), 2.17 (q, J = 7.4 Hz, 2 H, CH2), 1.09 (t, J = 7.5 Hz, 3 H, CH3), 0.92 (s, 9 H, 
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CH3 × 3), 0.14 (s, 6 H, CH3 × 2); 13C NMR (75 MHz, CDCl3) δ 132.9, 119.9, 87.5, 85.3, 

52.1, 30.2, 25.8, 18.3, 12.7, -5.1; IR (neat) ν (cm-1) 3096, 2958, 2930, 2885, 2858, 2224, 

1613, 1472, 1463, 1390, 1364, 1291, 1255, 1101, 1078, 1037, 1006; MS (EI): m/z (%) 

224 (M+, 0.10), 167 ((M- t-Bu)+, 22.09), 137 (100); HRMS calcd. for C9H15OSi (M-t-

Bu) +: 167.0887; Found: 167.0889. 

 

5. Preparation of 2-(((tert-butyldimethylsilyl)oxy)methyl)octen-3-yne 1i (syl-3-

167).13 

 

To a Schlenk tube with an ice-water bath were added TBSCl (0.6650 g, 4.4 mmol), 

Et3N (1.1 mL, d = 0.73 g/mL, 0.803 g, 8.0 mmol), DMAP (0.0053 g, 0.04 mmol), and 

A (0.5418 g, 3.9 mmol) in DCM (2 mL). The ice-water bath was removed and the 

resulting mixture was warmed up to room temperature with stirring for 15 hours as 

monitored by TLC. The resulting mixture was diluted with 20 mL of DCM and was 

washed with a saturated sodium chloride solution (20 mL × 3), and the combined 

organic phase was dried over anhydrous Na2SO4. After filtration and evaporation of the 

solvent, the residue was purified by chromatography on silica gel to afford 1i (0.8344 

g, 83%, purity = 98%) (eluent: petroleum ether (60~90 oC)/ethyl acetate (10/1) (110 

mL)): liquid; 1H NMR (300 MHz, CDCl3) δ 5.48 (s, 1 H, one proton of =CH2), 5.34 (s, 

1 H, one proton of =CH2), 4.11 (s, 2 H, OCH2), 2.30 (t, J = 6.6 Hz, 2 H, CH2), 1.58-
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1.32 (m, 4 H, CH2 × 2), 0.92 (s, 12 H, CH3 × 4), 0.08 (s, 6 H, CH3 × 2) ; 13C NMR (75 

MHz, CDCl3) δ 131.3, 117.7, 91.3, 78.5, 65.3, 30.8, 25.8, 22.0, 19.0, 18.4, 13.6, -5.4; 

IR (neat) ν (cm-1) 2963, 2929, 2852, 2228, 1618, 1472, 1459, 1375, 1358, 1257, 1117, 

1006; MS (EI): m/z (%) 224 (M+, 0.01), 195 ((M- t-Bu)+, 22.74), 75 (100); HRMS calcd. 

for C11H19OSi (M- t-Bu) +: 195.1200; Found: 195.1199.       

 

6. Preparation of 2-methyl-4-(4-(trifluoromethyl)phenyl)buten-3-yne (syl-3-70, syl-

3-162). 

  

Following Typical Procedure I, the reaction of Pd(PPh3)2Cl2 (0.0701 g, 0.1 mmol), 

CuI (0.0385 g, 0.2 mmol), i-Pr2NH (2.1 mL, d = 0.719 g/mL, 1.510 g, 15.0 mmol), THF 

(10 mL), S2a (0.53 mL, d = 1.362 g/mL, 0.722 g, 6.0 mmol), and S1l (0.81 mL, d = 

1.043 g/mL, 0.845 g, 5.0 mmol) afforded 1l (0.6681 g, 64%) (eluent: petroleum ether 

(60~90 oC) (300 mL)): solid; m.p. 37.2-38.5 oC (DCM/n-hexane); 1H NMR (300 MHz, 

CDCl3) δ 7.57 (d, J = 6.6 Hz, 2 H, ArH), 7.53 (d, J = 6.6 Hz, 2 H, ArH), 5.45 (d, J = 

0.6 Hz, 1 H, one proton of =CH2), 5.36 (quint, J = 1.2 Hz, 1 H, one proton of =CH2), 

2.00 (s, 3 H, CH3); 13C NMR (75 MHz, CDCl3) δ 131.8, 129.8 (q, J = 32.4 Hz), 127.1, 

126.4, 125.2 (q, J = 3.7 Hz), 123.9 (q, J = 270.5 Hz), 123.1, 92.9, 86.9, 23.3; 19F NMR 

(282 MHz, CDCl3) δ -63.3 (s, 3 F, CF3); IR (KBr) ν (cm-1) 2926, 2847, 1618, 1325, 

1169, 1132, 1106, 1067, 1019; MS (EI): m/z (%) 210 (M+, 2.83), 181 (100); HRMS 

calcd. for C12H9F3 (M+): 210.0651; Found: 210.0652. 
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7. Preparation of 2-methyl-4-(4-fluorophenyl)buten-3-yne 1o (syl-3-84). 

 

Following Typical Procedure I, the reaction of Pd(PPh3)2Cl2 (0.1402 g, 0.2 mmol), 

CuI (0.0765 g, 0.4 mmol), i-Pr2NH (4.2 mL, d = 0.719 g/mL, 3.020 g, 29.9 mmol), THF 

(20 mL), S2a (1.1 mL, d = 1.362 g/mL, 1.498 g, 12.4 mmol), and S1o (1.2001 g, 10 

mmol) afforded 1o (0.7915 g, 49%) after chromatography on silica gel (eluent: 

petroleum ether (60~90 oC) (300 mL)): liquid; 1H NMR (400 MHz, CDCl3) δ 7.47-7.36 

(m, 2 H, ArH), 7.00 (t, J = 8.8 Hz, 2 H, ArH), 5.39 (d, J = 0.8 Hz, 1 H, one proton of 

=CH2), 5.30 (quint, J = 1.6 Hz, 1 H, one proton of =CH2), 1.98 (s, 3 H, CH3); 13C NMR 

(100 MHz, CDCl3) δ 162.4 (d, J = 247.4 Hz), 133.45, 133.37, 126.7, 122.0, 119.3, 115.6, 

115.4, 90.2, 87.3, 23.4; 19F NMR (282 MHz, CDCl3) δ -111.7; IR (neat) ν (cm-1) 3097, 

3049, 2955, 2924, 1600, 1507, 1456, 1432, 1373, 1315, 1236, 1218, 1156, 1092, 1014; 

MS (EI): m/z (%) 160 (M+, 100); HRMS calcd. for C11H9F (M+): 160.0682; Found: 

160.0675. 

 

8. Preparation of 2-methyl-4-(4-chlorophenyl)buten-3-yne 1p (syl-3-72). 
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To a flame-dried three-neck flask were added Pd(PPh3)2Cl2 (0.2102 g, 0.3 mmol), 

CuI (0.1144 g, 0.6 mmol), i-Pr2NH (6.3 mL, d = 0.719 g/mL, 4.530 g, 44.9 mmol), THF 

(30 mL), S2a (1.6 mL, d = 1.362 g/mL, 2.179 g, 18.0 mmol), and S1p (2.0482 g, 15 

mmol) sequentially under N2 atmosphere. The reaction mixture was stirred at room 

temperature for 11 hours. Then the resulting mixture was warmed up to 40 oC, stirred 

for 7 hours as monitored by TLC, filtrated through a pad of silica gel (2 cm), eluted 

with ethyl acetate (10 mL × 3). After evaporation of the solvent, the residue was purified 

by chromatography on silica gel to afford 1p (1.9786 g, 75%) (eluent: petroleum ether 

(60~90 oC) (300 mL)): solid; m.p. 34.7-36.3 oC (DCM/n-hexane); 1H NMR (400 MHz, 

CDCl3) δ 7.36 (d, J = 8.8 Hz, 2 H, ArH), 7.28 (d, J = 8.4 Hz, 2 H, ArH), 5.40 (s, 1 H, 

one proton of =CH2), 5.31 (quint, J = 1.4 Hz, 1 H, one proton of =CH2), 1.98 (s, 3 H, 

CH3); 13C NMR (100 MHz, CDCl3) δ 134.1, 132.8, 128.6, 126.6, 122.4, 121.7, 91.5, 

87.2, 23.4; IR (KBr) ν (cm-1) 3096, 2975, 2954, 2922, 1614, 1591, 1490, 1454, 1398, 

1373, 1315, 1264, 1093, 1014; MS (EI): m/z (%) 178 (M+(37Cl), 24.55), 176 (M+(35Cl), 

88.75), 141 (100); Anal. Calcd. for C11H9Cl (%): C 74.79, H 5.14; Found: C 74.81, H 

5.21. 

 

9. Preparation of 2-methyl-4-(3-chlorophenyl)buten-3-yne 1r (syl-3-94). 

  

Following Typical Procedure I, the reaction of Pd(PPh3)2Cl2 (0.1402 g, 0.2 mmol), 
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CuI (0.0762 g, 0.4 mmol), i-Pr2NH (4.2 mL, d = 0.719 g/mL, 3.020 g, 29.9 mmol), THF 

(20 mL), S2a (1.3 mL, d = 1.362 g/mL, 1.771 g, 14.6 mmol), and S1r (1.2 mL, d = 

1.109 g/mL, 1.331 g, 9.8 mmol) afforded 1r (0.6957 g, 40%) after chromatography on 

silica gel (eluent: petroleum ether (60~90 oC) (300 mL)): liquid; 1H NMR (300 MHz, 

CDCl3) δ 7.43 (s, 1 H, ArH), 7.39-7.14 (m, 3 H, ArH), 5.41 (s, 1 H, one proton of =CH2), 

5.33 (s, 1 H, one proton of =CH2), 1.98 (s, 3 H, CH3); 13C NMR (75 MHz, CDCl3) δ 

134.1, 131.4, 129.7, 129.5, 128.4, 126.5, 125.0, 122.7, 91.7, 86.9, 23.3; IR (neat) ν (cm-

1) 3297, 3088, 3067, 2959, 2924, 2847, 2219, 1612, 1591, 1561, 1474, 1450, 1407, 

1373, 1315, 1199, 1160, 1092, 1078; MS (EI): m/z (%) 178 (M+(37Cl), 24.31), 176 

(M+(35Cl), 79.03), 141 (100); HRMS calcd. for C11H9
35Cl (M+): 176.0387; Found: 

176.0385. 

 

10. Preparation of 2-ethyl-4-(2-chlorophenyl)buten-3-yne 1s (syl-3-103). 

Br

Et+

Pd(PPh3)2Cl2 (2 mol%)
CuI (4 mol%)

1.2 equiv 1s
88%

Et

i-Pr2NH, THF, 40 oC, 12.5 h

N2S1s
S2b

Cl
Cl

  

Following Typical Procedure I, the reaction of Pd(PPh3)2Cl2 (0.0703 g, 0.1 mmol), 

CuI (0.0382 g, 0.2 mmol), i-Pr2NH (2.1 mL, d = 0.719 g/mL, 1.510 g, 15.0 mmol), THF 

(10 mL), S2b (0.6 mL, d = 1.333 g/mL, 0.800 g, 5.9 mmol), and S1s (0.6 mL, d = 1.125 

g/mL, 0.675 g, 5.0 mmol) afforded 1s (0.7708 g, 88%) (eluent: petroleum ether (60~90 

oC) (300 mL)): liquid; 1H NMR (400 MHz, CDCl3) δ 7.50-7.44 (m, 1 H, ArH), 7.43-

7.35 (m, 1 H, ArH), 7.28-7.15 (m, 2 H, ArH), 5.46 (t, J = 0.8 Hz, 1 H, one proton of 
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=CH2), 5.35 (q, J = 1.6 Hz, 1 H, one proton of =CH2), 2.30 (q, J = 7.5 Hz, 2 H, CH2), 

1.19 (t, J = 7.4 Hz, 3 H, CH3); 13C NMR (75 MHz, CDCl3) δ 135.8, 133.2, 133.0, 129.2, 

129.1, 126.4, 123.2, 120.9, 95.0, 85.9, 30.3, 12.9; IR (neat) ν (cm-1) 3088, 3067, 2970, 

2936, 2873, 2206, 1609, 1583, 1561, 1474, 1438, 1394, 1371, 1328, 1305, 1250, 1129, 

1057, 1032; MS (EI): m/z (%) 192 (M+(37Cl), 33.34), 190 (M+(35Cl), 100); HRMS calcd. 

for C12H11
35Cl (M+): 190.0549; Found: 190.0549. 

 

11. Preparation of 2-methyl-4-(thien-3-yl)buten-3-yne 1t (syl-3-88). 

  

Following Typical Procedure I, the reaction of Pd(PPh3)2Cl2 (0.0843 g, 0.12 

mmol), CuI (0.0452 g, 0.24 mmol), i-Pr2NH (2.5 mL, d = 0.719 g/mL, 1.798 g, 17.8 

mmol), THF (12 mL), S2a (0.8 mL, d = 1.362 g/mL, 1.090 g, 9.0 mmol), and S1t (0.6 

mL, d = 1.098 g/mL, 0.659 g, 6.1 mmol) afforded 1t (0.7550 g, 84%) (eluent: petroleum 

ether (60~90 oC) (300 mL)): liquid; 1H NMR (300 MHz, CDCl3) δ 7.47-7.36 (m, 1 H, 

ArH), 7.31-7.17 (m, 1 H, ArH), 7.16-7.03 (m, 1 H, ArH), 5.37 (s, 1 H, one proton of 

=CH2), 5.27 (s, 1 H, one proton of =CH2), 1.96 (s, 3 H, CH3); 13C NMR (75 MHz, 

CDCl3) δ 129.7, 128.4, 126.7, 125.2, 122.2, 121.8, 90.0, 83.5, 23.4; IR (neat) ν (cm-1) 

3107, 2973, 2953, 2920, 2852, 2207, 1800, 1671, 1612, 1520, 1451, 1433, 1372, 1356, 

1294, 1215, 1158, 1078, 1011; MS (EI): m/z (%) 148 (M+, 100); HRMS calcd. for 

C9H8S (M+): 148.0341; Found: 148.0337. 
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12. Preparation of 2-methyl-4-(pyridine -2-yl)buten-3-yne 1t-1 (syl-5-78). 

 

Following Typical Procedure I, the reaction of Pd(PPh3)2Cl2 (0.1751 g, 0.25 

mmol), CuI (0.0947 g, 0.5 mmol), S2a (0.55 mL, d = 1.362 g/mL, 0.749 g, 6.2 mmol), 

i-Pr2NH (3 mL), and S1t-1 (0.5 mL, d = 1.02 g/mL, 0.510 g, 5.0 mmol) afforded 1t-1 

(0.3920 g, 55%) (eluent: petroleum ether (60~90 oC)/ethyl acetate (10/1) (330 mL)): 

liquid; 1H NMR (300 MHz, CDCl3) δ 8.57 (d, J = 4.8 Hz, 1 H, ArH), 7.63 (dt, J1 = 7.4 

Hz, J2 = 1.5 Hz, 1 H, ArH), 7.42 (d, J = 7.8 Hz, 1 H, ArH), 7.26-7.15 (m, 1 H, ArH), 

5.51 (s, 1 H, one proton of =CH2), 5.38 (t, J = 1.5 Hz, 1 H, one proton of =CH2), 2.00 

(s, 3 H, CH3); 13C NMR (75 MHz, CDCl3) δ 149.8, 143.3, 135.9, 126.9, 126.0, 123.6, 

122.5, 90.2, 87.5, 22.9; IR (neat) ν (cm-1) 3051, 2962, 2919, 2214, 1611, 1562, 1427, 

1373, 1316, 1260, 1149, 1090, 1014; MS (EI): m/z (%) 143 (M+, 99.2), 142 (100); 

HRMS calcd. for C10H9N (M+): 143.0730; Found: 143.0725. 
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Synthesis of products  

1. Preparation of 1-tosyldodec-3-yn-2-yl bromide 3a (syl-4-135). 

 

  Typical Procedure II: To a flame-dried Schlenk tube were added 1,10-phen 

(0.0185 g, 0.06 mmol), CuBr (0.0074 g, 0.03 mmol), 1a (0.0824, 0.5 mmol)/CHCl3 (2 

mL), 2 (0.1172 g, 0.5 mmol), and CHCl3 (3 mL) sequentially under N2 atmosphere. The 

resulting mixture was stirred at 50 oC for 8 hours as monitored by TLC. The resulting 

mixture was filtrated through a pad of silica gel eluted with ethyl acetate (10 mL × 3). 

After evaporation of the solvent under reduced pressure, the yield of the crude product 

was determined by 1H NMR analysis using mesitylene (23 µL) as the internal standard 

(22% by NMR, 44% recovery of 1a). After evaporation of the solvent, the residue was 

purified by chromatography on silica gel to afford 3a (0.0406 g, 20%) (eluent: 

petroleum ether (60~90 oC)/ethyl acetate = 20/1 (420 mL)): liquid; 1H NMR (300 MHz, 

CDCl3) δ 7.81 (d, J = 8.1 Hz, 2 H, ArH), 7.36 (d, J = 7.8 Hz, 2 H, ArH), 4.95-4.80 (m, 

1 H, CH), 3.90-3.68 (m, 2 H, SO2CH2), 2.45 (s, 3 H, CH3), 2.12-1.92 (m, 2 H, CH2), 

1.45-1.15 (m, 12 H, CH2 × 6), 0.89 (t, J = 6.6 Hz, 3 H, CH3); 13C NMR (75 MHz, CDCl3) 

δ 145.1, 136.0, 129.8, 128.6, 91.3, 76.5, 63.9, 31.7, 29.1, 28.9, 28.8, 27.9, 27.3, 22.6, 

21.6, 18.8, 14.0; IR (neat) ν (cm-1) 2927, 2855, 2237, 1597, 1494, 1465, 1401, 1375, 

1319, 1304, 1257, 1143, 1087, 1018; MS (EI) m/z: 163 ((M-Ts-HBr)+, 15.60), 139 (100); 

HRMS calcd. for C19H27O2S79Br Na+(M+ + Na): 421.0807; Found: 421.0810. 

2. Preparation of 2-methyl-1-tosyldodec-3-yn-2-yl bromide 3b (syl-4-81, syl-4-104). 
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  Following Typical Procedure II, the reaction of 1,10-phen (0.0109 g, 0.06 mmol), 

CuBr (0.0045 g, 0.03 mmol), 1b (0.0535, 0.3 mmol)/CHCl3 (2 mL), 2 (0.0704 g, 0.3 

mmol), and CHCl3 (1 mL) afforded 3b (0.0550 g, 41%, purity = 92%) (eluent: 

petroleum ether (60~90 oC)/ethyl acetate = 20/1 (420 mL)): liquid; 1H NMR (300 MHz, 

CDCl3) δ 7.81 (d, J = 8.1 Hz, 2 H, ArH), 7.36 (d, J = 8.1 Hz, 2 H, ArH), 4.07 (d, J = 

14.1 Hz, 1 H, one proton of SO2CH2), 3.85 (d, J = 14.1 Hz, 1 H, one proton of SO2CH2), 

2.45 (s, 3 H, CH3), 2.29 (s, 3 H, CH3), 1.96 (t, J = 6.8 Hz, 2 H, CH2), 1.45-1.15 (m, 12 

H, CH2 × 6), 0.89 (t, J = 6.3 Hz, 3 H, CH3); 13C NMR (75 MHz, CDCl3) δ 144.9, 137.1, 

129.7, 128.6, 90.7, 80.7, 68.9, 46.7, 34.2, 31.8, 29.1, 29.0, 28.8, 27.9, 22.6, 21.6, 18.9, 

14.1; IR (neat) ν (cm-1) 2927, 2856, 2243, 1716, 1597, 1456, 1399, 1375, 1321, 1304, 

1285, 1255, 1186, 1151, 1117, 1087, 1053; MS (EI) m/z: 163 ((M-Ts-HBr)+, 16.50), 91 

(100); HRMS calcd. for C20H29O2S79Br (M+): 412.1072; Found: 412.1071. 

 

  Following Typical Procedure II, the reaction of 1,10-phen (0.0179 g, 0.1 mmol), 

CuBr (0.0070 g, 0.05 mmol), 1b (0.0893, 0.5 mmol)/CHCl3 (2 mL), 2 (0.1173 g, 0.5 

mmol, and CHCl3 (3 mL) afforded 3b (0.0276 g, 13%, purity = 94%) after 

chromatography on silica gel (eluent: petroleum ether (60~90 oC)/ethyl ether = 10/1 

(330 mL)): liquid; 1H NMR (300 MHz, CDCl3) δ 7.81 (d, J = 8.1 Hz, 2 H, ArH), 7.36 
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(d, J = 8.1 Hz, 2 H, ArH), 4.06 (d, J = 14.4 Hz, 1 H, one proton of SO2CH2), 3.85 (d, J 

= 14.4 Hz, 1 H, one proton of SO2CH2), 2.45 (s, 3 H, CH3), 2.29 (s, 3 H, CH3), 1.97 (t, 

J = 6.6 Hz, 2 H, CH2), 1.45-1.18 (m, 12 H, CH2 × 6), 0.89 (t, J = 6.8 Hz, 3 H, CH3). 

 

3. Preparation of 1-tosyldodec-3-yn-2-yl iodide 5aa and 1-tosyldodeca-2,3-dien-4-yl 

iodide 6aa (syl-4-93). 

   

To a flame-dried Schlenk tube were added 1,10-phen (0.0179 g, 0.1 mmol) in glove 

box. Then CuI (0.0097 g, 0.05 mmol), 1a (0.0821, 0.5 mmol)/CHCl3 (2 mL), 4a 

(0.1412 g, 0.5 mmol), and CHCl3 (3 mL) were added sequentially under N2 

atmosphere. The resulting mixture was stirred at 25 oC for 15 min as monitored by 

TLC and filtrated through a pad of silica gel eluted with ethyl ether (10 mL × 3). 

After evaporation of the solvent under reduced pressure at 20 oC, the yield of the 

crude product was determined by 1H NMR analysis using mesitylene (23 µL) as the 

internal standard (56% yield of 5aa, 17% yield of 6aa). Then the crude residue was 

transferred to the column with the help of eluent (petroleum ether/ DCM = 5/1) and 

purified by a flash chromatography on silica gel at -50 oC to afford 5aa (0.1274 g, 

57%) and 6aa (0.0306 g, 14%, purity = 99%) (eluent: petroleum ether (60~90 

oC)/ethyl ether/DCM = 30/1/1 (640 mL)).  

5aa: liquid; 1H NMR (300 MHz, CDCl3) δ 7.80 (d, J = 8.4 Hz, 2 H, ArH), 7.35 (d, J 
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= 8.1 Hz, 2 H, ArH), 4.93-4.82 (m, 1 H, CH), 3.90 (dd, J1 = 14.1 Hz, J2 = 10.8 Hz, 1 H, 

one proton of SO2CH2), 3.76 (dd, J1 = 14.1 Hz, J2 = 3.9 Hz, 1 H, one proton of SO2CH2), 

2.44 (s, 3 H, CH3), 1.92 (t, J = 6.0 Hz, 2 H, CH2), 1.39-1.15 (m, 12 H, CH2 × 6), 0.89 

(t, J = 6.6 Hz, 3 H, CH3); 13C NMR (75 MHz, CDCl3) δ 145.0, 135.9, 129.7, 128.5, 

90.5, 79.1, 65.6, 31.7, 29.0, 28.9, 28.7, 27.8, 22.5, 21.6, 18.9, 14.0, -3.3; IR (neat) ν 

(cm-1) 2926, 2854, 2232, 1597, 1495, 1464, 1401, 1317, 1303, 1253, 1160, 1139, 1086, 

1016; MS (EI) m/z: 446 (M+, 4.60), 91 (100); HRMS calcd. for C19H27O2SI (M+): 

446.0777; Found: 446.0776. 

6aa: liquid; 1H NMR (300 MHz, CDCl3) δ 7.77 (d, J = 8.1 Hz, 2 H, ArH), 7.36 (d, J 

= 8.1 Hz, 2 H, ArH), 5.03-4.93 (m, 1 H, CH), 3.77 (d, J = 7.8 Hz, 2 H, SCH2), 2.45 (s, 

3 H, CH3), 2.15-2.03 (m, 2 H, CH2), 1.41-1.09 (m, 12 H, CH2 × 6), 0.89 (t, J = 6.8 Hz, 

3 H, CH3); 13C NMR (75 MHz, CDCl3) δ 205.2, 144.9, 135.3, 129.9, 128.5, 81.6, 64.3, 

56.4, 39.7, 31.8, 29.2, 29.1, 28.8, 28.2, 22.6, 21.6, 14.1; IR (neat) ν (cm-1) 2925, 2854, 

1597, 1491, 1457, 1405, 1320, 1303, 1234, 1153, 1136, 1087, 1042; MS (EI) m/z: 446 

(M+, 6.87), 91 (100); HRMS calcd. for C19H27O2SI (M+): 446.0777; Found: 446.0779.  

 

4. Preparation of 2-methyl-1-tosyldodeca-2,3-dien-4-yl iodide 6ba (syl-4-133, syl-3-

49). 

 

Typical Procedure III: To a flame-dried Schlenk tube were added 1,10-phen (0.0361 
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g, 0.2 mmol), CuI (0.0191 g, 0.05 mmol), 1b (0.1781 g, 1 mmol)/CHCl3 (4 mL), 4a 

(0.2821 g, 1 mmol), and CHCl3 (6 mL) sequentially under N2 atmosphere. The resulting 

mixture was stirred at 25 oC for 15 min as monitored by TLC and filtrated through a 

short column of silica gel eluted with ethyl ether (10 mL × 3). After evaporation of the 

solvent under reduced pressure at 20 oC, the yield of the crude product was determined 

by 1H NMR analysis using mesitylene (46 µL) as the internal standard (96% by NMR). 

Then the crude residue was transferred to the column with the help of solvent 

(petroleum ether/ DCM = 5/1) and purified by a flash chromatography on silica gel to 

afford 6ba (0.4303 g, 94%) (eluent: petroleum ether (60~90 oC)/ethyl acetate = 10/1 

(220 mL)): liquid; 1H NMR (300 MHz, CDCl3) δ 7.78 (d, J = 8.1 Hz, 2 H, ArH), 7.36 

(d, J = 8.1 Hz, 2 H, ArH), 3.79 (d, J = 13.8 Hz, 1 H, one proton of SO2CH2), 3.72 (d, J 

= 13.8 Hz, 1 H, one proton of SO2CH2), 2.44 (s, 3 H, CH3), 2.01 (t, J = 6.5 Hz, 2 H, 

CH2), 1.84 (s, 3 H, CH3), 1.46-1.05 (m, 12 H, CH2 × 6), 0.89 (t, J = 6.5 Hz, 3 H, CH3); 

13C NMR (75 MHz, CDCl3) δ 203.7, 144.6, 135.5, 129.8, 128.1, 91.8, 63.2, 60.7, 40.0, 

31.6, 29.0, 28.9, 28.7, 28.0, 22.4, 21.4, 18.4, 13.9; IR (neat) ν (cm-1) 2955, 2925, 2854, 

1955, 1597, 1493, 1456, 1401, 1373, 1320, 1304, 1238, 1153, 1126, 1087, 1038, 1021; 

MS (EI): m/z (%) 460 (M+, 16.40), 91 (100); HRMS calcd for C20H29IO2SNa+ (M+ + 

Na): 483.0825; Found: 483.0825. 

 

5. Preparation of  tert-butyl 4-iodo-6-(tosylmethyl)octa-4,5-dienoate (syl-3-176, syl-

3-145). 
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Following Typical Procedure III, the reaction of 1,10-phen (0.0358 g, 0.2 mmol), 

CuI (0.0189 g, 0.1 mmol), 1c (0.2076 g, 1 mmol)/CHCl3 (4 mL), 4a (0.2821 g, 1 mmol), 

and CHCl3 (6 mL) afforded 6ca (0.4545 g, 93%) (eluent: petroleum ether (60~90 

oC)/ethyl ether = 5/1 (480 mL)): liquid; 1H NMR (300 MHz, CDCl3) δ 7.78 (d, J = 8.1 

Hz, 2 H, ArH), 7.37 (d, J = 7.5 Hz, 2 H, ArH), 3.79 (d, J = 14.4 Hz, 1 H, one proton of 

SO2CH2), 3.73 (d, J = 14.7 Hz, 1 H, one proton of SO2CH2), 2.55-2.37 (m, 5 H, CH3 + 

CH2), 2.37-2.18 (m, 3 H, one proton of CH2 + CH2), 2.18-2.00 (m, 1 H, one proton of 

CH2), 1.45 (s, 9 H, CH3 × 3), 0.98 (t, J = 7.4 Hz, 3 H, CH3); 13C NMR (75 MHz, CDCl3) 

δ 203.4, 170.8, 145.0, 135.9, 130.0, 128.3, 99.8, 80.6, 62.9, 59.7, 36.0, 35.1, 28.1, 25.2, 

21.6, 11.6; IR (neat) ν (cm-1) 2975, 2931, 1955, 1726, 1597, 1457, 1393, 1366, 1318, 

1306, 1242, 1150, 1087, 1036; MS (EI): m/z (%) 432 ((M-tBu-H)+, 0.73), 213 (100); 

HRMS calcd. for C20H27IO4SNa+ (M+ + Na): 513.0567; Found: 513.0568. 

 

6. Preparation of 1-chloro-6-(tosylmethyl)octa-4,5-dien-4-yl iodide  6da (syl-3-159). 

 

Following Typical Procedure III, the reaction of 1,10-phen (0.0361 g, 0.2 mmol), 

CuI (0.0191 g, 0.1 mmol), 1d (0.1563 g, 1 mmol)/CHCl3 (4 mL), 4a (0.2822 g, 1 mmol), 
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and CHCl3 (6 mL) afforded pure 6da (0.2206 g) and impure product (0.1997 g) (eluent: 

petroleum ether (60~90 oC)/ethyl ether/DCM = 5/1/1 (280 mL)). The impure product 

was further purified by chromatography on silica gel (eluent: petroleum ether (60~90 

oC)/ethyl ether = 5/1 (600 mL)) to afford pure 6da (0.1709 g). The two parts of the 

product were combined to produce pure 6da (0.3915 g, 89%): liquid; 1H NMR (300 

MHz, CDCl3) δ 7.78 (d, J = 6.6 Hz, 2 H, ArH), 7.37 (d, J = 7.5 Hz, 2 H, ArH), 3.81 (d, 

J = 13.8 Hz, 1 H, one proton of SCH2), 3.73 (d, J = 13.8 Hz, 1 H, one proton of SCH2), 

3.49 (t, J = 5.7 Hz, 2 H, CH2), 2.45 (s, 3 H, CH3), 2.37-2.17 (m, 3 H, one proton of CH2 

+ CH2), 2.15-1.98 (m, 1 H, one proton of CH2), 1.92-1.73 (m, 2 H, CH2), 0.99 (t, J = 

6.6 Hz, 3 H, CH3); 13C NMR (75 MHz, CDCl3) δ 203.7, 144.9, 135.8, 130.0, 128.3, 

99.2, 63.3, 59.8, 43.3, 37.5, 31.5, 25.2, 21.6, 11.6; IR (neat) ν (cm-1) 2965, 2933, 2869, 

1953, 1720, 1691, 1597, 1493, 1455, 1435, 1402, 1317, 1300, 1149, 1086; MS (EI): 

m/z (%) 440 (M+(37Cl), 4.51), 438 (M+(35Cl), 12.04), 91 (100); HRMS calcd. for 

C16H20
35ClIO2SNa+ (M+ + Na): 460.9809; Found: 460.9807. 

 

7. Preparation of 2-(2-iodo-4-(tosylmethyl)hexa-2,3-dien-1-yl) 1,3-dioxoisoindolin 6ea 

(syl-3-161). 

 

Following Typical Procedure III, the reaction of 1,10-phen (0.0361 g, 0.2 mmol), 

CuI (0.0191 g, 0.1 mmol), 1e (0.2389 g, 1 mmol)/CHCl3 (4 mL), 4a (0.2823 g, 1 mmol), 
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and CHCl3 (6 mL) afforded 6ea (0.5026 g, 96%) eluent: petroleum ether (60~90 

oC)/ethyl ether/DCM (4/1/1 (300 mL) to 2/1/1 (400 mL))): solid; m.p. 147.1-148.5 oC 

(DCM/n-hexane); 1H NMR (300 MHz, CDCl3) δ 7.95-7.82 (m, 2 H, ArH), 7.82-7.65 

(m, 4 H, ArH), 7.35 (d, J = 7.8 Hz, 2 H, ArH), 4.36 (d, J = 15.6 Hz, 1 H, one proton of 

NCH2), 4.27 (d, J = 15.6 Hz, 1 H, one proton of NCH2), 3.75 (d, J = 13.5 Hz, 1 H, one 

proton of SO2CH2), 3.65 (d, J = 13.8 Hz, 1 H, one proton of SO2CH2), 2.43 (s, 3 H, 

CH3), 2.12 (q, J = 7.2 Hz, 2 H, CH2), 0.91 (t, J = 7.4 Hz, 3 H, CH3); 13C NMR (75 MHz, 

CDCl3) δ 204.0, 167.1, 144.9, 135.9, 134.2, 131.7, 130.1, 128.2, 123.5, 103.3, 59.1, 

57.4, 44.7, 25.0, 21.6, 11.3; IR (KBr) ν (cm-1) 3061, 2969, 2930, 1958, 1772, 1720, 

1597, 1494, 1468, 1422, 1387, 1317, 1263, 1237, 1190, 1150, 1111, 1087, 1019; MS 

(EI): m/z (%) 239 ((M-Ts-I)+, 100); Anal. Calcd. for C22H20INO4S (%): C 50.68, H 3.87, 

N 2.69; Found: C 50.62, H 4.04, N 2.54. 

 

8. Preparation of 5-iodo-7-methyl-8-tosylocta-5,6-dien-1-ol 6fa (syl-3-165). 

 

Following Typical Procedure III, the reaction of 1,10-phen (0.0361 g, 0.2 mmol), 

CuI (0.0189 g, 0.1 mmol), 1f (0.1375 g, 1 mmol)/CHCl3 (4 mL), 4a (0.2823 g, 1 mmol), 

and CHCl3 (6 mL) afforded 6fa (0.4069 g, 97%) (eluent: petroleum ether (60~90 

oC)/ethyl ether/DCM (20/20/1 (820 mL) to 1/1/1 (300 mL))): liquid; 1H NMR (300 

MHz, CDCl3) δ 7.79 (d, J = 8.1 Hz, 2 H, ArH), 7.37 (d, J = 8.1 Hz, 2 H, ArH), 3.79 (d, 
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J = 13.5 Hz, 1 H, one proton of SO2CH2), 3.71 (d, J = 13.8 Hz, 1 H, one proton of 

SO2CH2), 3.62 (t, J = 5.7 Hz, 2 H, OCH2), 2.45 (s, 3 H, CH3), 2.25-2.04 (m, 2 H, CH2), 

1.84 (s, 3 H, CH3), 1.80 (s, 1 H, OH), 1.58-1.35 (m, 4 H, CH2 × 2); 13C NMR (75 MHz, 

CDCl3) δ 204.0, 144.9, 135.8, 130.0, 128.2, 92.2, 62.8, 62.3, 60.9, 40.1, 31.1, 25.2, 21.6, 

18.8; IR (neat) ν (cm-1) 3520, 3411, 3062, 2933, 2869, 1955, 1716, 1671, 1597, 1494, 

1452, 1401, 1315, 1303, 1289, 1243, 1184, 1149, 1123, 1086, 1018; MS (EI): m/z (%) 

138 ((M-Ts-I)+, 4.81), 109 (100); HRMS calcd. for C16H21IO3SNa+ (M+ + Na): 

443.0148; Found: 443.0148. 

 

9. Preparation of 4-(tosylmethyl)-1-((tert-butyldimethylsilyl)oxy)hexa-2,3-dien-2-yl 

iodide 6ga (syl-3-184, syl-3-169). 

 

Following Typical Procedure III, the reaction of 1,10-phen (0.0721 g, 0.4 mmol), 

CuI (0.0384 g, 0.2 mmol), 1g (0.4478 g, 2 mmol)/CHCl3 (8 mL), 4a (0.5650 g, 2 mmol), 

and CHCl3 (12 mL) afforded 6ga (0.9857 g, 97%) (eluent: petroleum ether (60~90 

oC)/ethyl ether/DCM = 30/6/1 (370 mL)): liquid; 1H NMR (300 MHz, CDCl3) δ 7.78 

(d, J = 8.1 Hz, 2 H, ArH), 7.37 (d, J = 8.1 Hz, 2 H, ArH), 3.91 (d, J = 13.2 Hz, 1 H, one 

proton of SO2CH2), 3.85 (d, J = 12.9 Hz, 1 H, one proton of SO2CH2), 3.79 (s, 2 H, 

CH2), 2.45 (s, 3 H, CH3), 2.38-2.10 (m, 2 H, CH2), 1.00 (t, J = 7.4 Hz, 3 H, CH3), 0.88 

(s, 9 H, CH3 × 3 ), 0.05 (s, 6 H, CH3 × 2 ); 13C NMR (75 MHz, CDCl3) δ 202.9, 144.8, 
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135.8, 130.0, 128.3, 101.0, 67.1, 66.5, 59.4, 25.7, 25.1, 21.7, 18.2, 11.6, -5.2; IR (neat) 

ν (cm-1) 2955, 2929, 2877, 2852, 1953, 1596, 1495, 1470, 1457, 1397, 1362, 1317, 

1257, 1150, 1104, 1092, 1029, 1006; MS (EI): m/z (%) 449 ((M-tBu)+, 41.67), 321 

(100); Anal. Calcd. for C20H31IO3SSi (%): C 47.43, H 6.17; Found: C 47.37, H 6.07. 

 

10. Preparation of 3-methyl-1-(trimethylsilyl)-4-tosylbuta-1,2-dienyl iodide 6ha (syl-

3-170). 

 

Following Typical Procedure III, the reaction of 1,10-phen (0.0358 g, 0.2 mmol), 

CuI (0.0192 g, 0.1 mmol), 1h (0.1375 g, 1 mmol)/CHCl3 (4 mL), 4a (0.2820 g, 1 mmol), 

and CHCl3 (6 mL) afforded 6ha (0.3130 g, 75%) (eluent: petroleum ether (60~90 

oC)/ethyl ether/DCM = 40/8/1 (245 mL)): solid; m.p. 91.6-93.0 oC (DCM/n-hexane); 

1H NMR (300 MHz, CDCl3) δ 7.77 (d, J = 8.1 Hz, 2 H, ArH), 7.34 (d, J = 7.8 Hz, 2 H, 

ArH), 3.75 (d, J = 13.8 Hz, 1 H, one proton of SO2CH2), 3.68 (d, J = 13.8 Hz, 1 H, one 

proton of SO2CH2), 2.41 (s, 3 H, CH3), 1.77 (s, 3 H, CH3), 0.11 (s, 9 H, CH3 × 3); 13C 

NMR (75 MHz, CDCl3) δ 207.6, 144.8, 136.2, 130.1, 128.1, 89.0, 60.4, 57.7, 21.6, 17.8, 

-1.5; IR (KBr) ν (cm-1) 3048, 2956, 2917, 2896, 1929, 1596, 1494, 1434, 1402, 1373, 

1357, 1313, 1302, 1248, 1203, 1186, 1150, 1119, 1084, 1019, 1006; MS (EI): m/z (%) 

138 ((M-I-CH3)+, 2.63), 73 (100); Anal. Calcd. for C15H21IO2SSi (%): C 42.86, H 5.04; 

Found: C 42.83, H 5.05. 
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11. Preparation of 2-(((tert-butyldimethylsilyl)oxy)methyl)-1-tosylocta-2,3-dien-4-yl 

iodide 6ia (syl-3-177, syl-3-172). 

 

Following Typical Procedure III, the reaction of 1,10-phen (0.0359 g, 0.2 mmol), 

CuI (0.0188 g, 0.1 mmol), 1i (0.2566 g, purity = 98%, 1 mmol)/CHCl3 (4 mL), 4a 

(0.2827 g, 1 mmol), and CHCl3 (6 mL) afforded 6ia (0.5000 g, 94%) (eluent: petroleum 

ether (60~90 oC)/ethyl ether = 5/1 (240 mL)): liquid; 1H NMR (300 MHz, CDCl3) δ 

7.77 (d, J = 8.1 Hz, 2 H, ArH), 7.35 (d, J = 7.8 Hz, 2 H, ArH), 4.15 (s, 2 H, OCH2), 3.82 

(s, 2 H, SO2CH2), 2.43 (s, 3 H, CH3), 2.10 (t, J = 6.9 Hz, 2 H, CH2), 1.40-1.15 (m, 4 H, 

CH2 × 2), 0.87 (s, 12 H, CH3 × 4 ), 0.05 (s, 6 H, CH3 × 2 ); 13C NMR (75 MHz, CDCl3) 

δ 202.3, 144.8, 136.0, 130.0, 128.3, 96.2, 65.8, 61.9, 55.8, 39.9, 31.1, 25.8, 21.6, 21.4, 

18.2, 13.7, -5.4; IR (neat) ν (cm-1) 2956, 2929, 2857, 1959, 1598, 1494, 1463, 1404, 

1361, 1321, 1304, 1257, 1184, 1152, 1128, 1086, 1019, 1006; MS (EI): m/z (%) 195 

((M-Ts-I-Bu)+, 19.62), 75 (100); HRMS calcd. for C22H35IO3SSiNa+ (M+ + Na): 

557.1013; Found: 557.1014. 

 

12. Preparation of 3-methyl-1-phenyl-4-tosylbuta-1,2-dien-1-yl iodide 6ja (syl-3-155, 

syl-3-61). 
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Typical Procedure IV: To a flame-dried Schlenk tube were added 1,10-phen (0.0362 

g, 0.2 mmol), CuI (0.0187 g, 0.1 mmol), 1j (0.1423 g, 1 mmol)/CHCl3 (4 mL), 4a 

(0.3664 g, 1.3 mmol), and CHCl3 (6 mL) sequentially under N2 atmosphere. The 

resulting mixture was stirred at 25 oC for 15 min as monitored by TLC and filtrated 

through a pad of silica gel eluted with ethyl ether (10 mL × 3). After evaporation of the 

solvent under reduced pressure at 20 oC, the yield of the crude product was determined 

by 1H NMR analysis using CH2Br2 (35 µL) as the internal standard (96% by NMR). 

Then the crude residue was transferred to the column with the help of solvent 

(petroleum ether/DCM = 5/1) and purified by a flash chromatography on silica gel to 

afford 6ja (0.4076 g, 96%) (eluent: petroleum ether (60~90 oC)/ethyl ether/DCM = 

4/1/1 (300 mL)): liquid; 1H NMR (300 MHz, CDCl3) δ 7.76 (d, J = 8.1 Hz, 2 H, ArH), 

7.35-7.13 (m, 7 H, ArH), 3.94 (d, J = 13.8 Hz, 1 H, one proton of SO2CH2), 3.82 (d, J 

= 13.8 Hz, 1 H, one proton of SO2CH2), 2.38 (s, 3 H, CH3), 2.00 (s, 3 H, CH3); 13C 

NMR (75 MHz, CDCl3) δ 206.4, 144.8, 135.5, 134.8, 130.0, 128.7, 128.2, 128.14, 

128.07, 93.8, 62.8, 60.4, 21.6, 18.5; IR (neat) ν (cm-1) 3059, 2981, 2920, 1939, 1667, 

1596, 1577, 1490, 1445, 1401, 1376, 1317, 1303, 1242, 1204, 1179, 1148, 1117, 1086, 

1018, 1000; MS (EI): m/z (%) 424 (M+, 1.93), 115 (100); HRMS calcd for 

C18H17IO2SNa+ (M+ + Na): 446.9886; Found: 446.9885. 
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13. Preparation of 3-methyl-1-(4-methylphenyl)-4-tosylbuta-1,2-dienyl iodide 6ka 

(zyc-3-95, zyc-3-107) 

 

  Following Typical Procedure III, the reaction of 1,10-phen (0.0361 g, 0.2 mmol), 

CuI (0.0191 g, 0.1 mmol), 1k (0.1562 g, 1.0 mmol)/CHCl3 (4 mL), 4a (0.3665 g, 1.3 

mmol), and CHCl3 (6 mL) afforded 6ka (0.3633 g, 83%) (eluent: petroleum ether 

(60~90 oC)/ethyl ether/DCM = 210/35/1 (900 mL)): solid; m.p. 78.8-79.6 oC (ethyl 

ether/n-hexane); 1H NMR (300 MHz, CDCl3) δ 7.76 (d, J = 8.1 Hz, 2 H, ArH), 7.25 (d, 

J = 8.1 Hz, 2 H, ArH), 7.14 (d, J = 8.1 Hz, 2 H, ArH), 7.03 (d, J = 8.1 Hz, 2 H, ArH), 

3.93 (d, J = 13.8 Hz, 1 H, one proton of SO2CH2), 3.82 (d, J = 13.8 Hz, 1 H, one proton 

of SO2CH2), 2.39 (s, 3 H, CH3), 2.34 (s, 3 H, CH3), 1.99 (s, 3 H, CH3); 13C NMR (75 

MHz, CDCl3) δ 206.2, 144.8, 138.3, 135.6, 132.0, 130.0, 128.8, 128.6, 128.1, 93.6, 63.0, 

60.6, 21.6, 21.0, 18.6; IR (KBr) ν (cm-1) 3042, 2989, 2954, 2917, 2898, 1931, 1595, 

1507, 1493, 1450, 1401, 1374, 1310, 1182, 1153, 1111, 1087; MS (EI): m/z (%) 311 

((M-I)+, 5.92), 231 (100); Anal. Calcd. for C19H19IO2S (%): C 52.06, H 4.37, Found: C 

51.80, H 4.49. 

 

14. Preparation of 1-(4-(trifluoromethyl)phenyl)-3-methyl-4-tosylbuta-1,2-dienyl 

iodide 6la (syl-3-164, syl-3-109). 
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Following Typical Procedure IV, the reaction of 1,10-phen (0.0362 g, 0.2 mmol), 

CuI (0.0189 g, 0.1 mmol), 1l (0.2098 g, 1 mmol)/CHCl3 (4 mL), 4a (0.3665 g, 1.3 

mmol), and CHCl3 (6 mL) afforded 6la (0.4384 g, 89%) (eluent: petroleum ether 

(60~90 oC)/ ethyl ether /DCM = 60/12/1 (365 mL)): solid; m.p. 109.4-111.2 oC 

(DCM/n-hexane); 1H NMR (300 MHz, CDCl3) δ 7.77 (d, J = 8.1 Hz, 2 H, ArH), 7.48 

(d, J = 8.1 Hz, 2 H, ArH), 7.41 (d, J = 8.4 Hz, 2 H, ArH), 7.26 (d, J = 8.1 Hz, 2 H, ArH), 

3.97 (d, J = 13.5 Hz, 1 H, one proton of SCH2), 3.83 (d, J = 13.8 Hz, 1 H, one proton 

of SCH2), 2.38 (s, 3 H, CH3), 2.02 (s, 3 H, CH3); 13C NMR (75 MHz, CDCl3) δ 207.3, 

145.0, 138.5, 135.6, 130.0, 129.9 (q, J = 32.6 Hz), 129.0, 128.0, 125.0 (q, J = 3.7 Hz), 

123.7 (q, J = 270.2 Hz), 94.6, 60.6, 60.1, 21.4, 18.4; 19F NMR (282 MHz, CDCl3) δ -

63.0 (s, 3 F, CF3); IR (KBr) ν (cm-1) 3058, 2985, 2923, 1938, 1614, 1597, 1494, 1450, 

1408, 1377, 1324, 1304, 1241, 1166, 1149, 1127, 1086, 1068, 1015; MS (EI): m/z (%) 

210 ((M-Ts-I)+, 98.87), 141 (100); Anal. Calcd. for C19H16F3IO2S (%): C 46.36, H 3.28; 

Found: C 45.91, H 3.39. 

 

15. Preparation of 3-methyl-1-(4-cyanophenyl)-4-tosylbuta-1,2-dienyl iodide 6ma 

(dxy-3-193).   



27 
 

 

Following Typical Procedure IV, the reaction of 1,10-phen (0.0358 g, 0.2 mmol), 

CuI (0.0191 g, 0.1 mmol), 1m (0.1671 g, 1 mmol)/CHCl3 (4 mL), 4a (0.3663 g, 1.3 

mmol), and CHCl3 (6 mL) afforded 6ma (0.4134 g, 92%) (eluent: petroleum ether 

(60~90 oC )/ether/DCM = 30/15/1 (460 mL) to 20/10/3 (330 mL) to 1/1/1 (450 mL)): 

solid; m. p. 158.9-160.4 oC (n-hexane/DCM); 1H NMR (300 MHz, CDCl3) δ 7.79 (d, J 

= 8.1 Hz, 2 H, ArH), 7.55 (d, J = 8.4 Hz, 2 H, ArH), 7.49 (d, J = 8.4 Hz, 2 H, ArH), 

7.32 (d, J = 8.1 Hz, 2 H, ArH), 3.95 (d, J = 13.5 Hz, 1 H, one proton of SO2CH2), 3.81 

(d, J = 13.5 Hz, 1 H, one proton of SO2CH2), 2.43 (s, 3 H, CH3), 2.03 (s, 3 H, CH3); 13C 

NMR (75 MHz, CDCl3) δ 208.0, 145.1, 139.6, 135.9, 132.0, 130.1, 129.4, 128.1, 118.3, 

111.7, 95.0, 60.4, 60.1, 21.7, 18.5; IR (KBr) ν (cm-1) 3055, 3040, 3020, 2975, 2922, 

2896, 2225, 1933, 1602, 1594, 1558, 1499, 1408, 1401, 1376, 1318, 1304, 1290, 1246, 

1181, 1149, 1118, 1086, 1018, 1002; MS (EI): m/z (%) 210 ((M-I)+, 4.09), 91(100); 

HRMS calcd for C19H16NIO2SNa+
 (M+ + Na): 471.9839, Found: 471.9838. 

 

16. Preparation of 3-methyl-1-(4-nitrophenyl)-4-tosylbuta-1,2-dienyl iodide 6na (syl-

3-175, syl-3-126). 
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Following Typical Procedure IV, the reaction of 1,10-phen (0.0359 g, 0.2 mmol), 

CuI (0.0189 g, 0.1 mmol), 1n (0.1869 g, 1 mmol)/CHCl3 (4 mL), 4a (0.3668 g, 1.3 

mmol), and CHCl3 (6 mL) afforded 6na (0.4216 g, 90%) (eluent: petroleum ether 

(60~90 oC)/ ethyl ether /DCM (5/1/0 (360 mL)) to (5/1/1 (280 mL))): solid; m.p. 131.1-

131.5 oC (ethyl ether/n-hexane); 1H NMR (300 MHz, CDCl3) δ 8.10 (d, J = 8.7 Hz, 2 

H, ArH), 7.80 (d, J = 8.1 Hz, 2 H, ArH), 7.51 (d, J = 8.7 Hz, 2 H, ArH), 7.33 (d, J = 8.1 

Hz, 2 H, ArH), 3.97 (d, J = 13.5 Hz, 1 H, one proton of SO2CH2), 3.84 (d, J = 13.8 Hz, 

1 H, one proton of SO2CH2), 2.43 (s, 3 H, CH3), 2.04 (s, 3 H, CH3); 13C NMR (75 MHz, 

CDCl3) δ 208.4, 147.2, 145.2, 141.4, 135.8, 130.1, 129.6, 128.1, 123.4, 95.1, 60.0, 59.7, 

21.6, 18.5; IR (neat) ν (cm-1) 1933, 1598, 1517, 1491, 1449, 1407, 1377, 1343, 1317, 

1242, 1184, 1149, 1110, 1086; MS (EI): m/z (%) 342 ((M-I)+, 0.21), 246 (100); Anal. 

Calcd. for C18H16INO4S (%): C 46.07, H 3.44, N 2.98; Found: C 45.95, H 3.57, N 2.94 . 

 

17. Preparation of 3-methyl-1-(4-fluorophenyl)-4-tosylbuta-1,2-dienyl iodide 6oa (syl-

3-128, syl-3-182). 

 

Following Typical Procedure IV, the reaction of 1,10-phen (0.0361 g, 0.2 mmol), 

CuI (0.0189 g, 0.1 mmol), 1o (0.1601 g, 1 mmol)/CHCl3 (4 mL), 4a (0.3668 g, 1.3 

mmol), and CHCl3 (6 mL) afforded 6oa (0.4343 g, 98%) (eluent: petroleum ether 

(60~90 oC)/ethyl ether/DCM = 30/6/1 (370 mL) to petroleum ether (60~90 oC)/etnyl 
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ether = 2/1 (90 mL)): solid; m. p. 82.3-84.4 oC (n-hexane/DCM); 1H NMR (300 MHz, 

CDCl3) δ 7.76 (d, J = 8.1 Hz, 2 H, ArH), 7.37-7.18 (m, 4 H, ArH), 6.93 (t, J = 8.7 Hz, 

2 H, ArH), 3.94 (d, J = 13.5 Hz, 1 H, one proton of SO2CH2), 3.81 (d, J = 13.8 Hz, 1 H, 

one proton of SO2CH2), 2.40 (s, 3 H, CH3), 2.00 (s, 3 H, CH3); 13C NMR (75 MHz, 

CDCl3) δ 206.5, 162.4 (d, J = 247.4 Hz), 144.9, 135.7, 131.0, 130.4, 130.3, 130.0, 128.1, 

115.1, 114.9, 94.0, 61.2, 60.4, 21.6, 18.6; 19F NMR (282 MHz, CDCl3) δ -113.7; IR 

(KBr) ν (cm-1) 3067, 2989, 2921, 1940, 1596, 1505, 1451, 1407, 1379, 1317, 1303, 

1231, 1184, 1117, 1086, 1017; MS (EI): m/z (%) 160 ((M-Ts-I)+, 100); Anal. Calcd. for 

C18H16FIO2S (%): C 48.88, H 3.65; Found: C 48.75, H 3.79. 

 

18. Preparation of 3-methyl-1-(4-chlorophenyl)-4-tosylbuta-1,2-dienyl iodide 6pa (jf-

2-189). 

 

    Following Typical Procedure IV, the reaction of 1,10-phen (0.0358 g, 0.2 mmol), 

CuI (0.0195 g, 0.1 mmol), 1p (0.1758 g, 1.0 mmol)/CHCl3 (4 mL), 4a (0.3661 g, 1.3 

mmol), and CHCl3 (6 mL) afforded 6pa (0.4034 g, 88%) (eluent: petroleum ether 

(60~90 oC)/ethyl ether = 5/1): solid; m.p. 91.9-93.3 oC ( petroleum ether/ ethyl ether); 

1H NMR (300 MHz, CDCl3) δ 7.76 (d, J = 8.1 Hz, 2 H, ArH), 7.34-7.16 (m, 6 H, ArH), 

3.95 (d, J = 13.5 Hz, 1 H, one proton of SO2CH2), 3.80 (d, J = 13.8 Hz, 1 H, one proton 

of SO2CH2), 2.41 (s, 3 H, CH3), 2.01 (s, 3 H, CH3); 13C NMR (75 MHz, CDCl3) δ 206.7, 

144.9, 135.7, 134.1, 133.5, 130.0, 129.9, 128.2, 128.1, 94.2, 61.1, 60.4, 21.6, 18.5; IR 
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(KBr) ν (cm-1) 2969, 2901, 1938, 1593, 1565, 1488, 1448, 1402, 1379, 1312, 1302, 

1291, 1243, 1206, 1184, 1146, 1113, 1085, 1031, 1011; MS (EI): m/z (%) 178 ((M-I-

Ts)+ (37Cl), 32.38), 176 ((M-I-Ts)+ (35Cl), 100); Anal. Calcd. for C18H16ClIO2S (%): C 

47.13, H 3.52, Found: C 47.13, H 3.61. 

Gram-scale (syl-4-57): 

 

Following Typical Procedure IV, the reaction of 1,10-phen (0.1080 g, 0.6 mmol), 

CuI (0.0578 g, 0.3 mmol), 1p (0.5279 g, 3.0 mmol)/CHCl3 (12 mL), 4a (1.0995 g, 3.9 

mmol), and CHCl3 (18 mL) afforded 6pa (1.2381 g, 90%) (eluent: petroleum 

ether/ethyl ether/DCM = 10/1/1 (360 mL) to petroleum ether/ethyl ether/DCM = 4/1/1 

(150 mL)); 1H NMR (300 MHz, CDCl3) δ 7.76 (d, J = 8.1 Hz, 2 H, ArH), 7.33-7.14 (m, 

6 H, ArH), 3.95 (d, J = 13.8 Hz, 1 H, one proton of SO2CH2), 3.81 (d, J = 13.8 Hz, 1 H, 

one proton of SO2CH2), 2.40 (s, 3 H, CH3), 2.01 (s, 3 H, CH3); 13C NMR (75 MHz, 

CDCl3) δ 206.7, 144.9, 135.6, 134.1, 133.5, 130.0, 129.9, 128.2, 128.1, 94.2, 61.1, 60.3, 

21.6, 18.5. 

 

19. Preparation of 3-methyl-1-(4-bromophenyl)-4-tosylbuta-1,2-dienyl iodide 6qa (syl-

3-157, fjj-1-058). 
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Following Typical Procedure IV, the reaction of 1,10-phen (0.0361 g, 0.2 mmol), 

CuI (0.0191 g, 0.1 mmol), 1q (0.2203 g, 1 mmol)/CHCl3 (4 mL), 4a (0.3669 g, 1.3 

mmol), and CHCl3 (6 mL) afforded 6qa (0.4521 g, 90%) (eluent: petroleum ether 

(60~90 oC)/ ethyl ether /DCM = 10/1/1 (600 mL)): solid; m.p. 96.5-96.9 oC (ethyl ether/ 

petroleum ether); 1H NMR (300 MHz, CDCl3) δ 7.75 (d, J = 8.1 Hz, 2 H, ArH), 7.35 

(d, J = 8.4 Hz, 2 H, ArH), 7.26 (d, J = 7.8 Hz, 2 H, ArH), 7.15 (d, J = 8.4 Hz, 2 H, ArH), 

3.94 (d, J = 13.8 Hz, 1 H, one proton of SO2CH2), 3.80 (d, J = 13.8 Hz, 1 H, one proton 

of SO2CH2), 2.40 (s, 3 H, CH3), 2.00 (s, 3 H, CH3); 13C NMR (75 MHz, CDCl3) δ 206.7, 

145.0, 135.6, 134.0, 131.2, 130.2, 130.0, 128.1, 122.4, 94.3, 61.2, 60.3, 21.6, 18.5; IR 

(KBr) ν (cm-1) 2852, 1938, 1593, 1561, 1485, 1438, 1400, 1379, 1344, 1313, 1302, 

1242, 1147, 1108, 1085, 1074, 1008; MS (EI): m/z (%) 222 ((M-Ts-I)+(81Br), 90.91), 

220 ((M-Ts-I)+(79Br), 95.61), 115 (100); Anal. Calcd. for C18H16BrIO2S (%): C 42.96, 

H 3.20; Found: C 43.02, H 3.31. 

 

20. Preparation of 3-methyl-1-(3-chlorophenyl)-4-tosylbuta-1,2-dienyl iodide 6ra (syl-

3-158, wxy-3-169) 
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Following Typical Procedure IV, the reaction of 1,10-phen (0.0358 g, 0.2 mmol), 

CuI (0.0191 g, 0.1 mmol), 1r (0.1760 g, 1 mmol)/CHCl3 (4 mL), 4a (0.3670 g, 1.3 

mmol), and CHCl3 (6 mL) afforded 6ra (0.4356 g, 95%) (eluent: petroleum ether 

(60~90 oC)/ethyl ether /DCM = 10/1/1 (600 mL)): solid; m.p. 95.0-95.3 oC (petroleum 

ether/ethyl ether); 1H NMR (300 MHz, CDCl3) δ 7.76 (d, J = 8.4 Hz, 2 H, ArH), 7.35-

7.10 (m, 6 H, ArH), 3.94 (d, J = 13.8 Hz, 1 H, one proton of SO2CH2), 3.81 (d, J = 13.8 

Hz, 1 H, one proton of SO2CH2), 2.38 (s, 3 H, CH3), 2.01 (s, 3 H, CH3); 13C NMR (100 

MHz, CDCl3) δ 206.9, 144.9, 137.0, 135.6, 134.1, 130.0, 129.4, 128.8, 128.3, 128.1, 

127.0, 94.5, 60.5, 60.3, 21.6, 18.6; IR (KBr) ν (cm-1) 3061, 2984, 2921, 1941, 1589, 

1564, 1474, 1407, 1374, 1317, 1147, 1086; MS (EI): m/z (%) 331 ((M-HI)+(37Cl), 6.52), 

332 ((M-HI)+(35Cl), 2.07), 191 (100); Anal. Calcd. for C18H16ClIO2S (%): C 47.13, H 

3.52; Found: C 46.89, H 3.61. 

 

21. Preparation of 1-(2-chlorophenyl)-3-(tosylmethyl)penta-1,2-dienyl iodide 6sa (syl-

4-16). 

 

Following Typical Procedure IV, the reaction of 1,10-phen (0.0365 g, 0.2 mmol), 
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CuI (0.0192 g, 0.1 mmol), 1s (0.1907 g, 1 mmol)/CHCl3 (4 mL), 4a (0.3668 g, 1.3 

mmol), and CHCl3 (6 mL) afforded 6sa (0.4236 g, 90%) (eluent: petroleum ether 

(60~90 oC)/ethyl ether/DCM = 30/6/1 (370 mL)): solid; m.p. 76.8-78.3 oC (DCM/n-

hexane); 1H NMR (300 MHz, CDCl3) δ 7.65 (d, J = 8.1 Hz, 2 H, ArH), 7.35-7.14 (m, 4 

H, ArH), 7.11 (d, J = 8.1 Hz, 2 H, ArH), 3.86 (s, 2 H, SO2CH2), 2.55-2.35 (m, 1 H, one 

proton of CH2), 2.30 (s, 3 H, CH3), 2.27-2.13 (m, 1 H, one proton of CH2), 1.12 (t, J = 

7.4 Hz, 3 H, CH3); 13C NMR (75 MHz, CDCl3) δ 205.5, 144.6, 135.6, 135.0, 132.2, 

131.0, 129.8, 129.7, 129.5, 128.1, 126.7, 99.4, 59.3, 54.7, 24.9, 21.6, 11.6; IR (KBr) ν 

(cm-1) 3065, 2976, 2964, 2925, 2871, 1945, 1596, 1472, 1432, 1410, 1376, 1309, 1297, 

1265, 1240, 1206, 1184, 1151, 1111, 1086, 1056, 1039; MS (ESI) m/z: 497 (M+(37Cl) + 

Na), 495 (M+(35Cl) + Na); Anal. Calcd. for C19H18ClIO2S (%): C 48.27, H 3.84; Found: 

C 48.23, H 3.95. 

 

22. Preparation of 3-methyl-1-(thien-3-yl)-4-tosylbuta-1,2-dienyl iodide 6ta (syl-3-156, 

ssh-06-076). 

 

Following Typical Procedure IV, the reaction of 1,10-phen (0.0362 g, 0.2 mmol), 

CuI (0.0191g, 0.1 mmol), 1t (0.1483 g, 1 mmol)/CHCl3 (4 mL), 4a (0.3667 g, 1.3 

mmol), and CHCl3 (6 mL) afforded 6ta (0.4242 g, 99%) (eluent: petroleum ether 

(60~90 oC)/ ethyl ether /DCM = 4/1/1 (300 mL)): liquid; 1H NMR (300 MHz, CDCl3) 
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δ 7.79 (d, J = 8.4 Hz, 2 H, ArH), 7.40-7.25 (m, 3 H, ArH), 7.25-7.15 (m, 1 H, ArH), 

6.91 (dd, J1 = 5.1 Hz, J2 = 1.4 Hz, 1 H, ArH), 3.92 (d, J = 13.8 Hz, 1 H, one proton of 

SO2CH2), 3.81 (d, J = 13.8 Hz, 1 H, one proton of SO2CH2), 2.43 (s, 3 H, CH3), 1.98 

(s, 3 H, CH3); 13C NMR (100 MHz, CDCl3) δ 206.4, 144.9, 136.8, 135.9, 130.1, 128.1, 

126.7, 126.3, 126.1, 93.8, 60.6, 55.0, 21.6, 18.8; IR (neat) ν (cm-1) 3102, 2985, 2920, 

1940, 1596, 1493, 1449, 1401, 1316, 1303, 1220, 1184, 1144, 1086, 1018; MS (EI): 

m/z (%) 303 ((M-I)+, 3.18), 302 ((M-HI)+, 16.66), 147 (100); HRMS calcd. for 

C16H15IO2S2Na+
 (M+ + Na): 452.9450, found: 452.9450. 

 

23. Preparation of 3-methyl-1-(pyridine -2-yl)-4-tosylbuta-1,2-dien-1-yl iodide 6ta-1 

(syl-5-83). 

 

Following Typical Procedure IV, the reaction of CuI (0.0185 g, 0.1 mmol), 1,10-phen 

(0.0361 g, 0.2 mmol), 1t-1 (0.1430 g, 1 mmol)/CHCl3 (4 mL), 4a (0.3667 g, 1.3 mmol), 

and CHCl3 (6 mL) afforded 6ta-1 (0.3963 g, 93%) (eluent: petroleum ether (60~90 

oC)/ethyl ether/DCM = 4/1/1 (300 mL) to petroleum ether (60~90 oC)/ethyl ether = 1/1 

(300 mL)): liquid; 1H NMR (300 MHz, CDCl3) δ 8.57 (d, J = 4.5 Hz, 1 H, ArH), 7.80 

(d, J = 8.4 Hz, 2 H, ArH), 7.57-7.40 (m, 2 H, ArH), 7.30 (d, J = 8.1 Hz, 2 H, ArH), 7.15-

7.06 (m, 1 H, ArH), 3.97 (d, J = 13.8 Hz, 1 H, one proton of SO2CH2), 3.85 (d, J = 13.8 

Hz, 1 H, one proton of SO2CH2), 2.41 (s, 3 H, CH3), 2.04 (s, 3 H, CH3); 13C NMR (100 
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MHz, CDCl3) δ 208.5, 151.6, 149.3, 144.9, 136.04, 135.98, 130.0, 128.0, 122.5, 121.3, 

95.1, 66.1, 60.2, 21.5, 18.4; IR (neat) ν (cm-1) 3048, 2962, 2922, 2857, 1940, 1596, 

1581, 1563, 1467, 1425, 1401, 1376, 1316, 1260, 1147, 1085, 1018; MS (EI): m/z (%) 

298 ((M-I)+, 0.68), 270 ((M-Ts)+, 0.54), 142 (100); HRMS calcd. for C17H16INO2S (M+): 

424.9941, found: 424.9942. 

 

24. Preparation of 2-phenyl-1-tosylocta-2,3-dien-4-yl iodide 6ua (syl-4-3). 

 

Following Typical Procedure III, the reaction of 1,10-phen (0.0361 g, 0.2 mmol), 

CuI (0.0191 g, 0.1 mmol), 1u (0.1938 g, purity = 95%, 1 mmol)/CHCl3 (4 mL), 4a 

(0.2821 g, 1 mmol), and CHCl3 (6 mL) afforded 6ua (0.3901 g, 84%) after 

chromatography on silica gel (eluent: petroleum ether (60~90 oC)/ethyl ether/DCM = 

35/7/1 (430 mL)): liquid; 1H NMR (300 MHz, CDCl3) δ 7.71 (d, J = 8.1 Hz, 2 H, ArH), 

7.35-7.15 (m, 7 H, ArH), 4.23 (s, 2 H, SCH2), 2.37 (s, 3 H, CH3), 2.22 (t, J = 7.4 Hz, 2 

H, CH2), 1.52-1.18 (m, 4 H, CH2 × 2), 0.88 (t, J = 7.2 Hz, 3 H, CH3); 13C NMR (75 

MHz, CDCl3) δ 204.6, 144.8, 135.7, 132.8, 129.8, 128.5, 127.8, 126.8, 97.1, 66.9, 57.3, 

39.8, 31.2, 21.5, 13.7; IR (neat) ν (cm-1) 3059, 3028, 2956, 2929, 2870, 1936, 1596, 

1493, 1451, 1403, 1377, 1320, 1303, 1233, 1154, 1133, 1086; MS (ESI) m/z: 489 (M+ 

+ Na); HRMS calcd. for C21H23IO2SNa+ (M+ + Na): 489.0356; Found: 489.0359. 

25. Preparation of 1-cyclopropyl-3-phenyl-4-tosylbuta-1,2-dienyl iodide 6va (syl-4-45). 
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Following Typical Procedure III, the reaction of 1,10-phen (0.0182 g, 0.1 mmol), 

CuI (0.0095 g, 0.05 mmol), 1v (0.0889, 0.5 mmol)/CHCl3 (2 mL), 4a (0.1415 g, 0.5 

mmol), and CHCl3 (3 mL) afforded 6va (0.1642 g, 69%) (eluent: petroleum ether 

(60~90 oC)/ethyl ether/DCM = 40/8/1 (490 mL)): liquid; 1H NMR (300 MHz, CDCl3) 

δ 7.72 (d, J = 8.4 Hz, 2 H, ArH), 7.32-7.15 (m, 7 H, ArH), 4.24 (d, J = 15.6 Hz, 1 H, 

one proton of SO2CH2), 4.19 (d, J = 14.7 Hz, 1 H, one proton of SO2CH2), 2.37 (s, 3 H, 

CH3), 1.37-1.23 (m, 1 H, CH), 0.81-0.70 (m, 2 H, CH2), 0.69-0.51 (m, 2 H, CH2); 13C 

NMR (75 MHz, CDCl3) δ 204.5, 144.7, 135.7, 132.7, 129.8, 128.5, 128.4, 127.9, 126.7, 

97.9, 71.4, 57.2, 21.5, 19.3, 9.7; IR (neat) ν (cm-1) 1933, 1596, 1494, 1451, 1404, 1319, 

1303, 1229, 1153, 1134, 1086, 1025; MS (EI) m/z: 450 (M+, 0.32), 246 ((M-Ph-I)+, 

24.22), 91 (100); Anal. Calcd. for C20H19IO2S (%): C 53.34, H 4.25; Found: C 53.22, 

H 4.43. 

 

26. Preparation of 2-(4-methylphenyl)-1-tosylocta-2,3-dien-4-yl iodide 6wa (syl-4-6). 

 

Following Typical Procedure III, the reaction of 1,10-phen (0.0362 g, 0.2 mmol), 

CuI (0.0195 g, 0.1 mmol), 1w (0.1984 g, 1 mmol)/CHCl3 (4 mL), 4a (0.2820 g, 1 mmol), 
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and CHCl3 (6 mL) afforded 6wa (0.4080 g, 85%) eluent: petroleum ether (60~90 

oC)/ethyl ether/DCM = 30/6/1 (370 mL)): liquid; 1H NMR (300 MHz, CDCl3) δ 7.72 

(d, J = 8.1 Hz, 2 H, ArH), 7.27 (d, J = 8.1 Hz, 2 H, ArH), 7.20 (d, J = 8.1 Hz, 2 H, ArH), 

7.11 (d, J = 8.4 Hz, 2 H, ArH), 4.22 (s, 2 H, SO2CH2), 2.40 (s, 3 H, CH3), 2.32 (s, 3 H, 

CH3), 2.19 (t, J = 7.5 Hz, 2 H, CH2), 1.49-1.18 (m, 4 H, CH2 × 2), 0.87 (t, J = 7.2 Hz, 

3 H, CH3); 13C NMR (75 MHz, CDCl3) δ 204.4, 144.8, 138.0, 135.8, 129.84, 129.79, 

129.3, 128.6, 126.8, 97.2, 66.9, 57.4, 39.9, 31.2, 21.6, 21.1, 13.7; IR (neat) ν (cm-1) 

3027, 2956, 2925, 2857, 1935, 1597, 1511, 1494, 1456, 1422, 1401, 1378, 1321, 1303, 

1235, 1188, 1156, 1134, 1108, 1087; MS (ESI) m/z: 503 (M+ + Na); HRMS calcd. for 

C22H25IO2SNa+ (M+ +Na): 503.0512; Found: 503.0513. 

 

27. Preparation of 2-(4-chlorophenyl)-1-tosylocta-2,3-dien-4-yl iodide 6xa (syl-4-13). 

 

Following Typical Procedure III, the reaction of 1,10-phen (0.0363 g, 0.2 mmol), 

CuI (0.0192 g, 0.1 mmol), 1x (0.2274 g, purity = 96%, 1 mmol)/CHCl3 (4 mL), 4a 

(0.2824 g, 1 mmol), and CHCl3 (6 mL) afforded 6xa (0.3710 g, 74%) (eluent: petroleum 

ether (60~90 oC)/ethyl ether/DCM = 30/6/1 (370 mL)): liquid; 1H NMR (300 MHz, 

CDCl3) δ 7.71 (d, J = 8.4 Hz, 2 H, ArH), 7.30-7.22 (m, 6 H, ArH), 4.20 (s, 2 H, SCH2), 

2.41 (s, 3 H, CH3), 2.22 (t, J = 7.4 Hz, 2 H, CH2), 1.49-1.18 (m, 4 H, CH2 × 2), 0.88 (t, 

J = 7.1 Hz, 3 H, CH3); 13C NMR (75 MHz, CDCl3) δ 204.6, 145.0, 135.7, 133.8, 131.5, 
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129.9, 128.8, 128.5, 128.1, 96.2, 67.1, 57.4, 39.7, 31.2, 21.6, 21.5, 13.7; IR (neat) ν 

(cm-1) 2956, 2929, 2871, 1937, 1596, 1492, 1464, 1418, 1401, 1377, 1321, 1303, 1235, 

1184, 1154, 1134, 1087, 1012; MS (ESI) m/z: 525 (M+(37Cl) + Na), 523 (M+(35Cl) + 

Na); HRMS calcd. for C21H22
35ClIO2SNa+ (M+ + Na): 522.9966; Found: 522.9965. 

 

28. Preparation of 2-(4-bromophenyl)-1-tosylocta-2,3-dien-4-yl iodide 6ya (syl-4-18). 

 

Following Typical Procedure III, the reaction of 1,10-phen (0.0360 g, 0.2 mmol), 

CuI (0.0193 g, 0.1 mmol), 1y (0.2622 g, 1 mmol)/CHCl3 (4 mL), 4a (0.2821 g, 1 mmol), 

and CHCl3 (6 mL) afforded 6ya (0.3812 g, 70%) (eluent: petroleum ether (60~90 

oC)/ethyl ether/DCM = 30/6/1 (370 mL)): liquid; 1H NMR (300 MHz, CDCl3) δ 7.71 

(d, J = 8.1 Hz, 2 H, ArH), 7.41 (d, J = 8.7 Hz, 2 H, ArH), 7.28 (d, J = 7.5 Hz, 2 H, ArH), 

7.16 (d, J = 8.7 Hz, 2 H, ArH), 4.19 (s, 2 H, SO2CH2), 2.41 (s, 3 H, CH3), 2.23 (t, J = 

7.4 Hz, 2 H, CH2), 1.52-1.15 (m, 4 H, CH2 × 2), 0.88 (t, J = 7.2 Hz, 3 H, CH3); 13C 

NMR (75 MHz, CDCl3) δ 204.6, 145.0, 135.7, 132.0, 131.7, 129.9, 128.5, 128.4, 122.0, 

96.3, 67.1, 57.3, 39.7, 31.2, 21.6, 21.5, 13.6; IR (neat) ν (cm-1) 2955, 2928, 2860, 1933, 

1596, 1488, 1463, 1416, 1371, 1320, 1300, 1233, 1155, 1133, 1086, 1072, 1003; MS 

(ESI) m/z: 569 (M+(81Br) + Na), 567 (M+(79Br) + Na); HRMS calcd. for 

C21H22
79BrIO2SNa+ (M+ + Na): 566.9461; Found: 566.9461. 
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29. Preparation of 2-(4-nitrophenyl)-1-tosylocta-2,3-dien-4-yl iodide 6za (syl-4-37). 

 

Following Typical Procedure III, the reaction of 1,10-phen (0.0361 g, 0.2 mmol), 

CuI (0.0192 g, 0.1 mmol), 1z (0.2415 g, purity = 95%, 1 mmol)/CHCl3 (4 mL), 4a 

(0.2823 g, 1 mmol), and CHCl3 (6 mL) afforded 6za (0.3269 g, 64%) (eluent: petroleum 

ether (60~90 oC)/ethyl ether/DCM = 30/6/1 (370 mL) to 15/5/1 (210 mL)): liquid; 1H 

NMR (300 MHz, CDCl3) δ 8.15 (d, J = 8.7 Hz, 2 H, ArH), 7.73 (d, J = 8.1 Hz, 2 H, 

ArH), 7.48 (d, J = 9.0 Hz, 2 H, ArH), 7.31 (d, J = 8.1 Hz, 2 H, ArH), 4.26 (s, 2 H, 

SO2CH2), 2.41 (s, 3 H, CH3), 2.27 (t, J = 7.4 Hz, 2 H, CH2), 1.54-1.17 (m, 4 H, CH2 × 

2), 0.89 (t, J = 7.2 Hz, 3 H, CH3); 13C NMR (75 MHz, CDCl3) δ 205.7, 146.7, 145.3, 

140.0, 135.5, 130.0, 128.4, 127.5, 123.8, 95.4, 67.3, 57.0, 39.2, 31.1, 21.6, 21.5, 13.6; 

IR (neat) ν (cm-1) 2956, 2930, 2870, 1929, 1594, 1518, 1494, 1464, 1423, 1402, 1342, 

1322, 1303, 1235, 1186, 1154, 1134, 1109, 1086, 1034, 1014; MS (ESI) m/z: 534 (M+ 

+ Na); HRMS calcd. for C21H22INO4SNa+ (M+ + Na): 534.0206; Found: 534.0209. 

 

30. Preparation of 2-(naphthalen-2-yl)-1-tosylocta-2,3-dien-4-yl iodide 6za-1 (syl-4-

28). 
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Following Typical Procedure III, the reaction of 1,10-phen (0.0355 g, 0.2 mmol), 

CuI (0.0187 g, 0.1 mmol), 1z-1 (0.2342 g, 1 mmol)/CHCl3 (4 mL), 4a (0.2825 g, 1 

mmol), and CHCl3 (6 mL) afforded 6za-1 (0.4457 g, 86%) (eluent: petroleum ether 

(60~90 oC)/ethyl ether/DCM = 30/6/1 (370 mL)): liquid; 1H NMR (300 MHz, CDCl3) 

δ 7.83-7.64 (m, 5 H, ArH), 7.56 (s, 1 H, ArH), 7.48-7.33 (m, 3 H, ArH), 7.12 (d, J = 8.1 

Hz, 2 H, ArH), 4.36 (d, J = 15.6 Hz, 1 H, one proton of SO2CH2), 4.30 (d, J = 14.7 Hz, 

1 H, one proton of SO2CH2), 2.29 (t, J = 7.4 Hz, 2 H, CH2), 2.20 (s, 3 H, CH3), 1.57-

1.20 (m, 4 H, CH2 × 2), 0.88 (t, J = 7.2 Hz, 3 H, CH3); 13C NMR (75 MHz, CDCl3) δ 

205.1, 144.7, 135.6, 133.0, 132.5, 130.0, 129.6, 128.5, 128.14, 128.11, 127.4, 126.4, 

126.3, 125.5, 124.6, 97.4, 67.1, 57.4, 39.8, 31.1, 21.5, 21.3, 13.6; IR (neat) ν (cm-1) 

3055, 2956, 2929, 2870, 1934, 1596, 1515, 1504, 1464, 1405, 1377, 1320, 1303, 1233, 

1154, 1135, 1107, 1086, 1014; MS (ESI) m/z: 539 (M+ + Na); HRMS calcd. for 

C25H25IO2SNa+ (M+ + Na): 539.0512; Found: 539.0512. 

31. Preparation of 2-methyl-1-(phenylsulfonyl)dodeca-2,3-dien-4-yl iodide 6bb (syl-3-

194). 

 

Following Typical Procedure III, the reaction of 1,10-phen (0.0360 g, 0.2 mmol), 
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CuI (0.0191 g, 0.1 mmol), 1b (0.1782 g, 1 mmol)/CHCl3 (4 mL), 4b (0.2682 g, 1 mmol), 

and CHCl3 (6 mL) afforded 6bb (0.4219 g, 94%) (eluent: petroleum ether (60~90 

oC)/ethyl ether/DCM = 30/6/1 (370 mL)): liquid; 1H NMR (300 MHz, CDCl3) δ 7.91 

(d, J = 7.8 Hz, 2 H, ArH), 7.75-7.50 (m, 3 H, ArH), 3.82 (d, J = 13.5 Hz, 1 H, one proton 

of SO2CH2), 3.74 (d, J = 13.8 Hz, 1 H, one proton of SO2CH2), 2.00 (t, J = 6.9 Hz, 2 H, 

CH2), 1.86 (s, 3 H, CH3), 1.40-1.10 (m, 12 H, CH2 × 6), 0.89 (t, J = 6.8 Hz, 3 H, CH3); 

13C NMR (75 MHz, CDCl3) δ 203.9, 138.8, 133.8, 129.3, 128.3, 91.7, 63.5, 60.8, 40.2, 

31.8, 29.2, 29.1, 28.8, 28.1, 22.6, 18.6, 14.1; IR (neat) ν (cm-1) 2959, 2925, 2854, 1953, 

1447, 1320, 1308, 1242, 1153, 1126, 1085; MS (ESI) m/z: 469 (M+ + Na); HRMS calcd. 

for C19H27IO2SNa+ (M+ + Na): 469.0669; Found: 469.0670. 

 

32. Preparation of 2-methyl-1-((4-fluorophenyl)sulfonyl)deca-2,3-dien-4-yl iodide 

6b’c (syl-5-92). 

 

Following Typical Procedure III, the reaction of CuI (0.0192 g, 0.1 mmol), 1,10-

phen (0.0365 g, 0.2 mmol), 1b’ (0.1501 g, 1 mmol)/CHCl3 (4 mL), 4c (0.2865 g, 1 

mmol), and CHCl3 (6 mL) afforded 6b’c (0.3969 g, 91%) (eluent: petroleum ether 

(60~90 oC)/ethyl ether = 5/1 (240 mL)): liquid; 1H NMR (400 MHz, CDCl3) δ 7.93 (dd, 

J1 = 8.4 Hz, J2 = 5.2 Hz, 2 H, ArH), 7.26 (t, J = 8.6 Hz, 2 H, ArH), 3.80 (d, J = 14.0 Hz, 

1 H, one proton of SO2CH2), 3.75 (d, J = 13.6 Hz, 1 H, one proton of SO2CH2), 2.08 (t, 
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J = 7.0 Hz, 2 H, CH2), 1.87 (s, 3 H, CH3), 1.42-1.10 (m, 8 H, CH2 × 4), 0.89 (t, J = 7.0 

Hz, 3 H, CH3); 13C NMR (100 MHz, CDCl3) δ 203.9, 165.9 (d, J = 254.4 Hz), 134.8 (d, 

J = 3.2 Hz), 131.2 (d, J = 9.5 Hz), 116.7 (d, J = 22.1 Hz), 91.7, 63.4, 61.0, 40.3, 31.3, 

28.8, 27.8, 22.5, 18.5, 13.9; IR (neat) ν (cm-1) 2956, 2929, 2856, 1955, 1592, 1494, 

1457, 1404, 1323, 1291, 1236, 1086; MS (EI) m/z: 436 (M+, 0.26), 309 ((M-I)+, 5.03), 

79 (100); HRMS calcd. for C17H22FO2S (M-I)+: 309.1319; Found: 309.1319. 

 

33. Preparation of 2-methyl-1-((4-chlorophenyl)sulfonyl)dodeca-2,3-dien-4-yl iodide 

6bc (syl-4-25). 

 

Following Typical Procedure III, the reaction of 1,10-phen (0.0360 g, 0.2 mmol), 

CuI (0.0195 g, 0.1 mmol), 1b (0.1779 g, 1 mmol)/CHCl3 (4 mL), 4c (0.3020 g, 1 mmol), 

and CHCl3 (6 mL) afforded 6bc (0.4364 g, 91%) (eluent: petroleum ether (60~90 

oC)/ethyl ether/DCM = 25/5/1 (310 mL)): liquid; 1H NMR (300 MHz, CDCl3) δ 7.85 

(d, J = 8.7 Hz, 2 H, ArH), 7.55 (d, J = 8.7 Hz, 2 H, ArH), 3.82 (d, J = 13.8 Hz, 1 H, one 

proton of SO2CH2), 3.76 (d, J = 13.8 Hz, 1 H, one proton of SO2CH2), 2.05 (t, J = 6.9 

Hz, 2 H, CH2), 1.87 (s, 3 H, CH3), 1.38-1.10 (m, 12 H, CH2 × 6), 0.88 (t, J = 6.6 Hz, 3 

H, CH3); 13C NMR (75 MHz, CDCl3) δ 203.8, 140.5, 137.0, 129.7, 129.6, 91.5, 63.3, 

60.8, 40.2, 31.6, 29.05, 28.99, 28.8, 28.1, 22.5, 18.5, 14.0; IR (neat) ν (cm-1) 3088, 2925, 

2854, 1955, 1582, 1476, 1457, 1395, 1323, 1280, 1242, 1156, 1125, 1088, 1013; MS 
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(ESI) m/z: 521 (M+(37Cl) + K), 519 (M+(35Cl) + K); HRMS calcd. for 

C19H26
35ClIO2SNa+ (M+ + Na): 503.0279; Found: 503.0284. 

 

34. Preparation of 2-methyl-1-((4-bromophenyl)sulfonyl)deca-2,3-dien-4-yl iodide 

6b’e (syl-5-89). 

 

Following Typical Procedure III, the reaction of CuI (0.0196 g, 0.1 mmol), 1,10-

phen (0.0357 g, 0.2 mmol), 1b’ (0.1505 g, 1 mmol)/CHCl3 (4 mL), 4e (0.3481 g, 1 

mmol), and CHCl3 (6 mL) afforded 6b’e (0.4337 g, 87%) (eluent: petroleum ether 

(60~90 oC)/ethyl ether = 5/1 (240 mL)): liquid; 1H NMR (400 MHz, CDCl3) δ 7.77 (d, 

J = 8.4 Hz, 2 H, ArH), 7.72 (d, J = 8.8 Hz, 2 H, ArH), 3.80 (d, J = 13.6 Hz, 1 H, one 

proton of SO2CH2), 3.74 (d, J = 14.0 Hz, 1 H, one proton of SO2CH2), 2.05 (dt, J1 = 7.0 

Hz, J2 = 2.4 Hz, 2 H, CH2), 1.87 (s, 3 H, CH3), 1.40-1.10 (m, 8 H, CH2 × 4), 0.89 (t, J 

= 7.2 Hz, 3 H, CH3); 13C NMR (100 MHz, CDCl3) δ 203.9, 137.6, 132.8, 129.9, 129.3, 

91.6, 63.4, 60.9, 40.3, 31.3, 28.9, 27.9, 22.5, 18.5, 14.0; IR (neat) ν (cm-1) 2956, 2929, 

2856, 1592, 1494, 1466, 1404, 1323, 1291, 1236, 1150, 1086, 1013; MS (EI) m/z: 496 

(M+, 0.08), 371 ((M(81Br)-I)+, 0.74), 369 ((M(79Br)-I)+, 0.82), 79 (100); HRMS calcd. 

for C17H22
79BrO2S (M-I)+: 369.0518; Found: 369.0519. 

 

35. Preparation of 2-methyl-1-((3,5-dimethylphenyl)sulfonyl)deca-2,3-dien-4-yl iodide 
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6b’f (syl-5-94). 

 

Following Typical Procedure III, the reaction of CuI (0.0191 g, 0.1 mmol), 1,10-

phen (0.0357 g, 0.2 mmol), 1b’ (0.1501 g, 1 mmol)/CHCl3 (4 mL), 4f (0.2962 g, 1 

mmol), and CHCl3 (6 mL) afforded 6b’f (0.3945 g, 88%) (eluent: petroleum ether 

(60~90 oC)/ethyl ether = 5/1 (240 mL)): liquid; 1H NMR (400 MHz, CDCl3) δ 7.50 (s, 

2 H, ArH), 7.25 (s, 1 H, ArH), 3.78 (d, J = 13.6 Hz, 1 H, one proton of SO2CH2), 3.71 

(d, J = 13.6 Hz, 1 H, one proton of SO2CH2), 2.40 (s, 6 H, CH3 × 2), 2.05 (t, J = 7.0 Hz, 

2 H, CH2), 1.86 (s, 3 H, CH3), 1.38-1.15 (m, 8 H, CH2 × 4), 0.89 (t, J = 7.0 Hz, 3 H, 

CH3); 13C NMR (100 MHz, CDCl3) δ 203.8, 139.3, 138.6, 135.5, 125.7, 91.9, 63.2, 

60.8, 40.3, 31.3, 28.8, 27.8, 22.5, 21.2, 18.6, 14.0; IR (neat) ν (cm-1) 2954, 2925, 2856, 

1955, 1607, 1456, 1378, 1320, 1302, 1270, 1146, 1104, 1025; MS (EI) m/z: 446 (M+, 

0.34), 319 ((M-I)+, 6.59), 79 (100); HRMS calcd. for C19H27IO2S (M+): 446.0771; 

Found: 446.0770. 

Mechanistic studies  

Preparation of (E)-6-phenyl-4-(tosylmethyl) hex-3-en-5-yn-1-yl iodide E-8 (syl-4-48). 

Ph

+ TsI

CuI (10 mol%)
1,10-phen (20 mol%)

CHCl3, 25 oC, 15 min

E-8, 62%
Ph

Ts

I

4a
1.3 equiv

7

 

Following Typical Procedure IV, the reaction of 1,10-phen (0.0179 g, 0.1 mmol), 
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CuI (0.0094 g, 0.05 mmol), 7 (0.0828 g, 0.5 mmol)/CHCl3 (2 mL), 4a (0.1834 g, 0.65 

mmol), and CHCl3 (3 mL) afforded E-8 (0.1379 g, 62%) (eluent: petroleum ether 

(60~90 oC)/ethyl ether/DCM = 10/2/1 (520 mL)): solid; m.p. 156.0-156.7 oC 

(DCM/hexane); 1H NMR (300 MHz, CDCl3) δ 7.81 (d, J = 7.8 Hz, 2 H, ArH), 7.40-

7.10 (m, 7 H, ArH), 5.92 (t, J = 7.2 Hz, 1 H, =CH), 3.94 (s, 2 H, SO2CH2), 3.15 (t, J = 

6.9 Hz, 2 H, CH2), 2.93 (q, J = 7.1 Hz, 2 H, CH2), 2.32 (s, 3 H, CH3); 13C NMR (75 

MHz, CDCl3) δ 144.9, 144.3, 135.3, 131.4, 129.6, 128.9, 128.6, 128.1, 122.2, 113.8, 

95.7, 85.3, 63.0, 34.6, 21.4, 2.4; IR (KBr) ν (cm-1) 2979, 2926, 2202, 1596, 1491, 1441, 

1426, 1407, 1381, 1299, 1262, 1248, 1196, 1185, 1177, 1155, 1133, 1084, 1055, 1019; 

MS (EI) m/z: 450 (M+, 0.34), 167 (100); Anal. Calcd. for C20H19IO2S (%): C 53.34, H 

4.25; Found: C 53.19, H 4.34. 

 

 

 

 

 

Synthetic applications 

1. Preparation of (Z)- 2-(4-chlorophenyl)-1-tosyl-1-octen-3-yne 9 (syl-4-43). 

CHCl3, rt, N2, 12.5 h

Ts

I

C4H9

Cl

Et3N (1.2 equiv)

100%6xa
Z-9

Ts

C4H9

Cl
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To a flame-dried Schlenk tube were added 6xa (0.0505 g, 0.1 mmol)/CHCl3 (1 mL). 

Then Et3N (0.0125 g, 0.12 mmol) was added under N2 atmosphere. The reaction 

mixture was stirred at room temperature for 12.5 hours as monitored by TLC. The 

resulting mixture was eluted with DCM (10 mL). After evaporation of the solvent under 

reduced pressure at room temperature, the yield of the crude product was determined 

by 1H NMR analysis using mesitylene (9.2 µL) as the internal standard (100% by NMR). 

Then the crude residue was transferred to the column with the help of eluent (petroleum 

ether (60~90 oC)/ethyl ether/DCM = 4/1/1) and purified by a flash chromatography on 

silica gel to afford Z-9 (0.0374 g, 100%) (eluent: petroleum ether/ethyl ether/DCM = 

20/4/1 (250 mL)): solid; m. p. 104.0-104.9 oC (n-hexane/DCM); 1H NMR (300 MHz, 

CDCl3) δ 7.91 (d, J = 8.1 Hz, 2 H, ArH), 7.55 (d, J = 8.4 Hz, 2 H, ArH), 7.38-7.27 (m, 

4 H, ArH), 7.03 (s, 1 H, =CH), 2.53 (t, J = 7.2 Hz, 2 H, CH2), 2.44 (s, 3 H, CH3), 1.73-

1.55 (m, 2 H, CH2), 1.55-1.47 (m, 2 H, CH2), 0.96 (t, J = 7.1 Hz, 3 H, CH3); 13C NMR 

(75 MHz, CDCl3) δ 144.3, 138.3, 136.6, 135.2, 134.3, 132.7, 129.5, 128.8, 128.3, 127.9, 

109.4, 75.2, 30.0, 22.1, 21.6, 19.8, 13.5; IR (KBr) ν (cm-1) 3052, 2957, 2931, 2871, 

2232, 1593, 1579, 1551, 1490, 1465, 1422, 1401, 1375, 1318, 1302, 1223, 1182, 1148, 

1085, 1013; MS (EI): m/z (%) 374 (M+(37Cl), 0.82), 372 (M+(35Cl), 1.62), 139 (100); 

Anal. Calcd. for C21H21ClO2S (%): C 67.64, H 5.68; Found: C 67.68, H 5.72. 

 

2. Preparation of 1-(4-chlorophenyl)-1-phenyl-3-methyl-4-tosylbuta-1,2-diene 10 (syl-

4-35).14 
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Typical Procedure V: To a Schlenk tube were added PhB(OH)2 (0.0241 g, 0.2 

mmol), Ag2O (0.0931 g, 0.4 mmol), 6pa (0.0920 g, 0.2 mmol), THF (1 mL), H2O (0.1 

mL), and Pd(PPh3)4 (0.0117 g, 0.01 mmol) under N2 atmosphere. The resulting mixture 

was stirred at 25 oC for 21 hours as monitored by TLC and filtrated through a pad of 

silica gel eluted with ethyl ether (10 mL × 3). After evaporation of the solvent under 

reduced pressure at room temperature, the yield of the crude product was determined 

by 1H NMR analysis using mesitylene (18.4 µL) as the internal standard (65% by NMR). 

Then the crude residue was transferred to the column with the help of solvent 

(petroleum ether /DCM = 5/1) and purified by a flash chromatography on silica gel to 

afford 10 (0.0494 g, 60%) (eluent: petroleum ether (60~90 oC)/ethyl ether/DCM = 

30/6/1 (300 mL)): liquid; 1H NMR (300 MHz, CDCl3) δ 7.67 (d, J = 8.1 Hz, 2 H, ArH), 

7.33-7.18 (m, 5 H, ArH), 7.15-7.06 (m, 4 H, ArH), 7.04 (d, J = 8.4 Hz, 2 H, ArH), 3.96 

(d, J = 14.1 Hz, 1 H, one proton of SO2CH2), 3.90 (d, J = 13.8 Hz, 1 H, one proton of 

SO2CH2), 2.35 (s, 3 H, CH3), 2.05 (s, 3 H, CH3); 13C NMR (75 MHz, CDCl3) δ 207.4, 

144.5, 135.7, 135.2, 134.6, 133.1, 129.8, 129.6, 128.44, 128.38, 128.35, 128.0, 127.6, 

109.2, 93.2, 61.3, 21.6, 19.1; IR (neat) ν (cm-1) 3059, 3024, 2985, 2922, 1948, 1597, 

1489, 1447, 1403, 1374, 1317, 1303, 1242, 1166, 1146, 1087, 1014, 1002; MS (ESI) 

m/z: 433 (M+(37Cl) + Na), 431 (M+(35Cl) + Na); HRMS calcd. for C24H21
35ClO2SNa+ 

(M+ + Na): 431.0843; Found: 431.0841. 
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3. Preparation of 1-(4-chlorophenyl)-1-(cyclopentenyl)-3-methyl-4-tosylbuta-1,2- 

diene 11 (syl-4-60). 

     

Following Typical Procedure V, the reaction of Pd(PPh3)4 (0.0116 g, 0.01 mmol), 

Ag2O (0.0930 g, 0.4 mmol), 6pa (0.0920 g, 0.2 mmol), B (0.0270 g, 0.24 mmol), THF 

(1 mL), and H2O (0.1 mL) afforded 11 (0.0562 g, 70%) (eluent: petroleum ether (60~90 

oC)/ethyl ether/DCM = 20/4/1 (250 mL)): liquid; 1H NMR (300 MHz, CDCl3) δ 7.65 

(d, J = 8.1 Hz, 2 H, ArH), 7.22 (d, J = 8.7 Hz, 2 H, ArH), 7.12 (d, J = 8.1 Hz, 2 H, ArH), 

7.03 (d, J = 8.4 Hz, 2 H, ArH), 5.49 (s, 1 H, =CH), 3.87 (d, J = 13.8 Hz, 1 H, one proton 

of SO2CH2), 3.80 (d, J = 13.8 Hz, 1 H, one proton of SO2CH2), 2.45-2.35 (m, 5 H, CH3 

+ CH2), 2.35-2.10 (m, 2 H, CH2), 1.97 (s, 3 H, CH3), 1.94-1.80 (m, 2 H, CH2); 13C NMR 

(75 MHz, CDCl3) δ 208.1, 144.5, 138.4, 135.3, 134.8, 132.8, 130.3, 130.0, 129.5, 128.1, 

106.4, 91.7, 61.6, 34.1, 33.5, 23.0, 21.6, 19.2; IR (neat) ν (cm-1) 3061, 2955, 2922, 2844, 

1936, 1597, 1489, 1440, 1402, 1374, 1317, 1303, 1243, 1152, 1137, 1087, 1039, 1015, 

1001; MS (EI) m/z: 400 (M+(37Cl), 0.36), 398 (M+ (35Cl), 0.50 ), 334 (100); Anal. Calcd 

for C23H23ClO2S (%): C 69.24, H 5.81; Found: C 69.23, H 5.84. 
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