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Details of Compounds 13b, 14, 16-18, 20-27, 28b, 29, 33-37 were shown in Experimental 

Section of manuscript. 

 

1,4-Pentenyne (12). To a solution of 0.5 M ethynylmagnesium bromide in THF (400 mL, 

200 mmol) were added CuBr (1.4 g, 10 mmol) and allyl bromide (17.8 mL, 210 mmol) at 

0 oC. After stirring overnight at 23 oC, the reaction mixture was quenched with aqueous 

NH4Cl, extracted with decalin (150 mL×3), washed with brine, and dried over MgSO4. 

The filtrate was subjected to fractionally distillation to give a mixture of 12 and THF. This 

resultant mixture was added with decalin (300 mL), washed with water (100 mL×5), brine, 

dried over MgSO4, filtered, and then fractionally distillation gave 12[2] (6.6 g, 50%, b.p. 

39-43 oC). 1H NMR (300 MHz, CDCl3) d = 2.13 (t, J = 2.7 Hz, 1 H), 2.95-3.0 (m, 2 H), 

5.16 (dd, J = 9.9, 2.7, 1.8 Hz, 1 H), 5.37 (ddd, J = 17.1, 3.6, 1.8 Hz, 1 H), 5.75-5.9 (m, 1 

H). 

 

5-Trimethylsilyl-1-penten-4-yne (13a). This compound was prepared according to the 

procedure used for the preparation of 13b in experimental section of manuscript, yield: 

81%. 1H NMR (300 MHz, CDCl3) d = 0.16 (s, 9 H), 3.0-3.1 (m, 2 H), 5.1-5.4 (m, 2 H), 

5.75-5.9 (m, 1 H). 

 

2-Iodo-4-methoxy-5-methylbenzaldehyde. This compound was prepared by a literature 

method[19] except that longer lithiation time (48 h) was used to produce the desired 

compound as a white solid, yield: 64%. 1H NMR (300 MHz, CDCl3) d = 2.16 (s, 3 H), 

3.89 (s, 3 H), 7.25 (s, 1 H), 7.63 (s, 1 H), 9.85 (s, 1 H); 13C NMR (75 MHz, CDCl3) d = 

15.83, 55.83, 99.68, 120.99, 127.70, 127.81, 131.35, 162.54, 194.46.  

 

(2R,4E)-7-(tert-Butyldiphenylsilyloxy)-2,4-dimethyl-4-heptenal. This compound was 
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prepared by Dess-Martin oxidation, yield: 92%. 1H NMR (300 MHz, CDCl3) d = 1.06 (d, J 

= 6.6 Hz, 3 H), 1.11 (s, 9 H), 1.61 (s, 3 H), 2.02 (dd, J = 13.2, 7.2 Hz, 1 H), 2.33 (q, J = 6.9 

Hz, 2 H), 2.45-2.55 (m, 2 H), 3.71 (td, J = 6.9, 1.2 Hz, 2 H), 5.26 (t, J = 1.2 Hz, 1 H), 

7.4-7.5 (m, 6 H), 7.7-7.8 (m, 4 H), 9.65 (d, J = 1.8 Hz, 1 H); 13C NMR (75 MHz, CDCl3) d 

= 13.02, 15.88, 19.09, 26.75 (3 C), 31.49, 40.70, 44.18, 63.44, 123.66, 127.53 (4 C), 

129.47 (2 C), 133.23, 133.85 (2 C), 135.48 (4 C), 204.93. 

 

(3R,5E)-8-(tert-Butyldiphenylsilyloxy)-3,5-dimethyl-5-octen-1-yne (23). To a mixture of 

PPh3 (4.7 g, 18 mmol) and K2CO3 (830 mg, 6 mmol) in CH2Cl2 (10 mL) was added CBr4 

(3.0 g, 9 mmol) at 0 oC. After stirring at 0 oC for 15 min, a solution of 

(2R,4E)-7-tert-butyldiphenylsilyloxy-2,4-dimethyl-4-heptenal (1.78 g, 4.5 mmol) in 

CH2Cl2 (5 mL) was added. After stirring overnight, the reaction mixture was purified by 

column chromatography (silica gel, hexanes-EtOAc 95:5) to afford the desired product as a 

yellow oil. To a solution of the 1,1-dibromide thus formed in THF (10 mL) was added 2.5 

M nBuLi in hexanes (4 mL, 10 mmol) at –78 oC. It was warmed to 23 oC over 2 h, then 

quenched with saturated aqueous NH4Cl, extracted with ether, washed with brine, dried 

over MgSO4, and concentrated. Purification by column chromatography (silica gel, 

hexanes/EtOAc 95:5) afforded 23 (1.3 g, 75%, 2 steps) as a colorless oil. 1H NMR (300 

MHz, CDCl3) d = 1.17 (s, 9 H), 1.67 (s, 3 H), 2.1-2.5 (m, 5 H), 2.65-2.75 (m, 1 H), 3.7-3.9 

(m, 2 H), 5.3-5.45 (m, 1 H), 7.4-7.6 (m, 6 H), 7.75-7.9 (m, 4 H); 13C NMR (75 MHz, CDCl3) 

d = 15.88, 19.14, 20.35, 24.00, 26.83 (3 C), 31.55, 46.88, 63.61, 68.21, 88.96, 123.32 (2 C), 

127.56 (4 C), 129.50 (2 C), 133.99 (2 C), 135.56 (4 C). 

 

(2S)-2-Methyl-5-trimethylsilyl-4-pentyn-1-ol (28a). This compound was prepared 

according to Representative Procedure A (experimental section of manuscript) to provide 

28a (647 mg, 76%) as a yellow oil. 1H NMR (300 MHz, CDCl3) d = 0.15 (s, 9 H), 0.99 (d, 

J = 6.3 Hz, 3 H), 1.85-1.95 (m, 1 H), 2.25-2.3 (m, 2 H), 3.58 (d, J = 6.9 Hz, 2 H); 13C 
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NMR (75 MHz, CDCl3) d = –0.06 (3 C), 15.94, 23.49, 34.92, 66.47, 85.68, 105.44. 

(2S,4E)-2,4-Dimethyl-5-iodo-4-petenal (30). To a solution of 27 (420 mg, 1.75 mmol) in 

CH2Cl2 (6 mL) and H2O (2 mL) were added TEMPO (6 mg, 0.035 mmol) and PhI(OAc)2 

(564 mg, 1.9 mmol). After stirring for 2 h at 23 oC, the reaction mixture was quenched 

with aqueous NaHCO3, washed with brine, extracted with ether, dried over MgSO4, and 

concentrated. Purification by column chromatography (silica gel, hexanes/Et2O 95:5) 

provided 30 (312 mg, 75%). 1H NMR (300 MHz, CDCl3) d = 1.07 (d, J = 7.2 Hz, 3 H), 

1.84 (s, 3 H), 2.21 (dd, J = 13.5, 8.1 Hz, 1 H), 2.5-2.7 (m, 2 H), 5.99 (q, J = 1.2 Hz, 1 H), 

9.64 (d, J = 0.9 Hz, 1 H); 13C NMR (75 MHz, CDCl3) d = 13.07, 23.65, 40.05, 44.12, 

77.00, 144.44, 203.55. 

 

Compound 31. To a solution of 33 (1.54 g, 5 mmol) in THF (10 mL) was added 1.0 M 

TBAF in THF (6 mL, 6 mmol). After stirring overnight at 23 oC, the reaction mixture was 

quenched with aqueous NH4Cl, extracted with ether, washed with brine, dried over 

MgSO4, and concentrated. Purification by column chromatography (silica gel, 

hexanes/EtOAc 90:10) provided the desilylated product (730 mg, 96%).  

The above product thus formed was subjected the Representative Procedure D to generate 

compound 31, yield: 88% (2 steps). 1H NMR (300 MHz, CDCl3) d = 0.83 (d, J = 6.9 Hz, 3 

H), 1.03 (d, J = 6.9 Hz, 3 H), 1.7-1.8 (m, 1 H), 1.79 (s, 3 H), 2.05 (dd, J = 13.5, 10.5 Hz, 1 

H), 2.3-2.55 (m, 2 H), 3.16 (q, J = 4.8 Hz, 1 H), 5.1-5.2 (m, 2 H), 5.78 (ddd, J = 18.9, 10.5, 

8.1 Hz, 1 H), 5.88 (s, 1 H); 13C NMR (75 MHz, CDCl3) d = 16.14, 16.98, 23.66, 33.66, 

40.79, 41.38, 75.37, 78.71, 116.56, 139.55, 146.82. 
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