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General Information 

1H and 13C NMR spectra were recorded with a JEOL JNM-AL300 (Japan Electron Optics 

Laboratory Co., Ltd., Tokyo, Japan) or BRUKER AV-300 spectrometer (Bruker, Billerica, 

MA, USA) at room temperature, with tetramethylsilane as an internal standard 

(CDCl3 solution). Chemical shifts were recorded in ppm and coupling constants (J) in 

Hz. Infrared (IR) spectra were recorded with a Shimadzu FTIR-8200A spectrometer 

(Shimadzu Corporation, Kyoto, Japan). Mass spectra were recorded on JEOL JMS-700 

spectrometers (Japan Electron Optics Laboratory Co., Ltd., Tokyo, Japan). Merck silica 

gel 60 (1.09385) (Merck, Darmstadt, Germany) and Merck silica gel 60 F254 (Merck, 

Darmstadt, Germany) were used for column chromatography and thin-layer 

chromatography (TLC), respectively. 

 

Synthesis of bis-propargylic alcohols 13a 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5-[(tert-Butyldimethylsilyl)oxy]pentan-1-ol (1) 

 

 

 

A solution of 1,5-pentanediol (3.00 g, 28.8 mmol) in THF (20 mL) was added at 0 oC to a 

suspension of NaH (0.829 g, 34.6 mmol) in THF (100 mL).  The reaction mixture was 

stirring at 0 oC for 1 h and TBSCl (4.77 g, 31.7 mmol) was added to the reaction mixture.   

Reaction mixture was stirred at room temperature for 24 h and was poured into 

saturated NH4Cl solution and extracted with Et2O.  The combined organic phases were 

washed with brine and dried with Na2SO4, the solvent was removed by rotary 

evaporation, and the crude product was purified by column chromatography 

(hexane:AcOEt = 4:1) on silica gel to afford the product 1 (5.12 g, 81%) as a colorless oil. 

1H-NMR (300 MHz, CDCl3) δ 3.65 (2H, t, J = 6.6 Hz), 3.62 (2H, t, J = 6.3 Hz), 1.64 (1H, brs), 

1.62–1.55 (4H, m), 1.46–1.38 (2H, m), 0.90 (9H, s), 0.05 (6H, s); 13C-NMR (75 MHz, CDCl3) 

δ 63.1, 62.9, 32.5, 32.4, 25.9, 22.0, 18.3, -5.3. 

 

5-[(tert-Butyldimethylsilyl)oxy]pentanal (2) 

 

 

 

To a solution of PDC (26.4 g, 70.2 mmol) and celite (26.4 g) in CH2Cl2 (450 mL) was added 

a solution of 5-[(tert-butyldimethylsilyl)oxy]pentan-1-ol (1) (5.12 g, 23.4 mmol) in CH2Cl2 

(20 mL) at room temperature.  The reaction mixture was stirring at reflux for 3.5 h.  

PDC and celite was removed by filtration and the filtrate was removed by rotary 

evaporation.  The crude product was purified by column chromatography 

(hexane:AcOEt = 10:1) on silica gel to afford the product 2 (4.96 g, 98%) as a colorless oil. 

1H-NMR (300 MHz, CDCl3) δ 9.77 (1H, t, J = 1.8 Hz), 3.63 (2H, t, J = 6.0 Hz), 2.46 (2H, td, 

J = 7.2, 1.8 Hz), 1.76–1.67 (2H, m), 1.60–1.53 (2H, m), 0.89 (9H, s), 0.05 (6H, s); 13C-NMR 

(75 MHz, CDCl3) δ 202.7, 62.6, 43.6, 32.1, 25.9, 18.6, 18.3, -5.4. 

 

7-[(tert-Butyldimethylsilyl)oxy]-1-phenylhept-1-yn-3-ol (3a)  

 



 

 

 

 

To a solution of ethynylbenzene (5.03 mL, 45.8 mmol) in THF (80 mL) was added n-BuLi 

(1.58 mol/L in hexane, 29.0 mL, 45.8 mmol) at -78 oC under argon.  The reaction mixture 

was stirred at -78 oC for 30 min and a solution of 2 (4.96 g, 22.9 mmol) in THF (50 mL) 

was added to the reaction mixture at -78 oC.  The reaction mixture was stirred at -78 oC 

for 2 h and was poured into saturated NH4Cl solution and extracted with Et2O.  The 

combined organic phases were washed with brine and dried with Na2SO4, the solvent 

was removed by rotary evaporation, and the crude product was purified by column 

chromatography (hexane:AcOEt = 7:1) on silica gel to afford the product 3a (6.17 g, 85%) 

as a colorless oil. 

1H-NMR (300 MHz, CDCl3) δ 7.45–7.39 (2H, m), 7.35–7.28 (3H, m), 4.61 (1H, t, J = 6.6 Hz), 

3.65 (2H, t, J = 6.3 Hz), 1.86–1.79 (2H, m), 1.60–1.54 (4H, m), 0.88 (9H, s), 0.04 (6H, s); 13C-

NMR (75 MHz, CDCl3) δ 131.7, 128.3, 128.2, 122.7, 90.1, 84.9, 63.0, 37.6, 32.4, 25.9, 21.6, 

18.3, -5.3 (overlapped). 

 

7-[(tert-Butyldimethylsilyl)oxy]-3-[(triisopropylsilyl)oxy]-1-phenylhept-1-yn (4a) 

 

 

 

 

Imidazole (1.28 g, 18.8 mmol) and TIPSCl (2.02 ml, 9.42 mmol) were added to a solution 

of compound 3a (2.00 g, 6.28 mmol) in DMF (45 mL) at 0 oC.  The reaction mixture was 

stirred at room temperature for 48 h and was poured into H2O and extracted with Et2O.  

The combined organic phases were washed with brine and dried with Na2SO4, the 

solvent was removed by rotary evaporation, and the crude product was purified by 

column chromatography (hexane:AcOEt = 40:1) on silica gel to afford the product 4a 

(2.75 g, 92%) as a colorless oil. 

1H-NMR (300 MHz, CDCl3) δ 7.41–7.38 (2H, m), 7.31–7.26 (3H, m), 4.69 (1H, t, J = 6.3 Hz), 

3.66–3.62 (2H, m), 1.81–1.77 (2H, m), 1.60–1.57 (4H, m), 1.19–1.14 (3H, m), 1.12 (18H, d, J 



= 6.3 Hz), 0.89 (9H, s), 0.05 (6H, s); 13C-NMR (75 MHz, CDCl3) δ 131.5, 128.2, 128.0, 123.3, 

91.3, 84.0, 63.5, 63.1, 38.8, 32.7, 26.0, 21.6, 18.09, 18.07, 12.3, -5.3. 

 

7-Phenyl-5-[(triisopropylsilyl)oxy]hept-6-yn-1-ol (5a) 

 

 

 

 

Compound 4a (1.00 g, 2.11 mmol) was added to a solution of NaOH (1.09 g) in EtOH 

(20.6 g) at room temperature.  The reaction mixture was stirred at reflux for 4.5 h and 

was poured into H2O and extracted with CH2Cl2.  The combined organic phases were 

washed with brine and dried with Na2SO4, the solvent was removed by rotary 

evaporation, and the crude product was purified by column chromatography 

(hexane:AcOEt = 6:1) on silica gel to afford the product 5a (0.416 g, 55%) as a colorless 

oil.  

1H-NMR (300 MHz, CDCl3) δ 7.41–7.40 (2H, m), 7.31–7.26 (3H, m), 4.71 (1H, t, J = 6.0 Hz), 

3.69 (2H, t, J = 5.7 Hz), 1.86–1.79 (2H, m), 1.64–1.58 (5H, m), 1.24–1.16 (3H, m), 1.12 (18H, 

d, J = 6.3 Hz); 13C-NMR (75 MHz, CDCl3) δ 131.4, 128.2, 128.0, 123.1, 91.1, 84.1, 63.3, 62.9, 

38.6, 32.5, 21.3, 18.1, 12.3. 

 

7-Phenyl-5-[(triisopropylsilyl)oxy]hept-6-ynal (6a) 

 

 

 

 

According to the synthesis of compound 2, treatment of 5a (0.490 g, 1.36 mmol) with 

PDC (1.53 g, 4.08 mmol) and celite (1.53 g) afforded the product 6a (0.413 g, 85%) as a 

colorless oil (hexane:AcOEt = 10:1).  

1H-NMR (300 MHz, CDCl3) δ 9.80 (1H, t, J = 1.5 Hz), 7.41–7.38 (2H, m), 7.31–7.26 (3H, m), 

4.74 (1H, t, J = 5.7 Hz), 2.53 (1H, td, J = 7.2, 1.5 Hz), 2.46 (1H, t, J = 6.9 Hz), 1.95–1.82 (4H, 

m), 1.22–1.17 (3H, m), 1.12 (18H, d, J = 6.0 Hz); 13C-NMR (75 MHz, CDCl3) δ 202.5, 131.4, 

128.24, 128.21, 123.0, 90.6, 84.4, 63.0, 43.6, 38.0, 20.3, 18.0, 12.3. 



 

1,9-Diphenyl-7-[(triisopropylsilyl)oxy]nona-1,8-diyn-3-ol (7a) 

 

 

 

 

According to the synthesis of compound 3a, treatment of 6a (1.78 g, 4.96 mmol) with 

ethynylbenzene (1.09 mL, 9.92 mmol), and n-BuLi (1.60 mol/L in hexane, 6.20 mL, 9.92 

mmol) afforded the product 7a (1.53 g, 67%) in colorless oil (hexane:AcOEt = 10:1).  

1H-NMR (300 MHz, CDCl3) δ 7.41–7.36 (4H, m), 7.33–7.27 (6H, m), 4.74 (1H, t, J = 5.4 Hz), 

4.65 (1H, br s), 1.85–1.76 (6H, m), 1.60 (1H, br s), 1,19–1.14 (3H, m), 1.11 (18H, d, J = 5.7 

Hz); 13C-NMR (75 MHz, CDCl3) δ 131.8, 131.7, 131.5, 128.6, 128.2, 128.0, 123.1, 122.6, 91.0, 

90.0, 85.0, 84.2, 63.3, 62.9, 38.4, 37.6, 20.9, 18.0, 12.3. 

 

1,9-Diphenylnona-1,8-diyne-3,7-diol (13a) 

 

 

 

 

TBAF (1 mol/L in tetrahydrofuran, 1.82 mL, 1.82 mmol) was added to a solution of 

7a (0.700 g, 1.52 mmol) in THF (25 mL) at 0 oC.  The reaction mixture was stirred at 

room temperature for 1.5 h and was poured into saturated NH4Cl aq. and extracted with 

Et2O.  The combined organic phases were washed with brine and dried with Na2SO4, 

the solvent was removed by rotary evaporation, and the crude product was purified by 

column chromatography (hexane:Et2O = 3:2) on silica gel to afford the product 8a (0.428 

g, 93%) as a colorless oil.  

IR (KBr) 3319, 3055, 2947, 2864, 2228, 1599, 1489, 1443, 1026, 756, 691 cm-1; 1H-NMR (300 

MHz, CDCl3) δ 7.42–7.40 (4H, m), 7.31–7.26 (6H m), 4.65 (2H, t, J = 6.0 Hz), 2.07 (2H, br 

s), 1.90–1.79 (6H, m); 13C-NMR (75 MHz, CDCl3) δ 131.7, 128.4, 128.3, 122.5, 89.8, 85.1, 

62.8, 37.3, 21.0; HRMS (EI) m/z calcd for C21H20O2 [M]+ 304.1463, found 304.1452.  

 



 

Synthesis of bis-propargylic alcohols 13b and 13c 

 

1-[(tert-Butyldimethylsilyl)oxy]tridec-6-yn-5-ol (3b) 

 

 

 

 

According to the synthesis of compound 3a, treatment of 2 (3.00 g, 13.9 mmol) with 1-

octyne (4.08 mL, 27.8 mmol) afforded the product 3b (4.02 g, 88%) in colorless oil 

(hexane:AcOEt = 10:1).  

1H-NMR (300 MHz, CDCl3) δ 4.36 (1H, t, J = 6.5 Hz), 3.62 (2H, t, J = 6.3 Hz), 2.20 (2H, td, 

J = 6.9, 1.8 Hz), 1.72–1.24 (14H, m), 0.89 (3H, t, J = 5.6 Hz), 0.90 (9H, s), 0.05 (6H, s) ; 13C-

NMR (75 MHz, CDCl3) δ 85.6, 81.2, 63.1, 62.8, 38.0, 32.4, 31.3, 28.6, 28.5, 26.0, 22.5, 21.6, 

18.7, 18.3, 14.0, -5.3. 

 



1-[(tert-Butyldimethylsilyl)oxy]-5-[(triisopropylsilyl)oxy]tridec-6-yn (4b) 

 

 

 

 

According to the synthesis of compound 4a, treatment of 3b (4.00 g, 12.2 mmol) afforded 

the product 4b (5.33 g, 90%) in colorless oil (hexane:AcOEt = 40:1). 

1H-NMR (300 MHz, CDCl3) δ 4.47–4.41 (1H, m), 3.61 (2H, t, J = 6.0 Hz), 2.17 (2H, td, J = 

7.2, 1.8 Hz), 1.70–1.63 (3H, m), 1.54–1.28 (11H, m), 1.17–1.11 (3H, m), 1.08 (18H, d, J = 4.8 

Hz), 0.91–0.86 (12H, m), 0.04 (6H, s); 13C-NMR (75 MHz, CDCl3) δ 84.4, 82.0, 63.22, 63.21, 

39.1, 32.7, 31.4, 28.6, 28.6, 26.0, 22.6, 21.6, 18.7, 18.1, 18.0, 14.1, 12.3, -5.3. 

 

5-[(Triisopropylsilyl)oxy]tridec-6-yn-1-ol (5b) 

 

 

 

 

According to the synthesis of compound 5a, treatment of 4b (1.00 g, 2.07 mmol) afforded 

the product 5b (0.389 g, 51%) in colorless oil (hexane:AcOEt = 10:1). 

1H-NMR (300 MHz, CDCl3) δ 4.48–4.44 (1H, m), 3.66 (2H, q, J = 5.7 Hz), 2.18 (2H, td, J = 

6.9, 1.8 Hz), 1.73–1.61 (4H, m), 1.52–1.27 (11H, m), 1.16–1.14 (3H, m), 1.09 (18H, d, J = 4.8 

Hz), 0.89 (3H, t, J = 6.6 Hz); 13C-NMR (75 MHz, CDCl3) δ 84.6, 81.8, 63.1, 62.9, 38.8, 32.5, 

31.4, 28.57, 28.53, 22.6, 21.2, 18.7, 18.0, 14.0, 12.3; HRMS (FAB) m/z calcd for C22H45O2Si 

[M + H]+ 369.3189, found 369.3180. 

 

5-[(Triisopropylsilyl)oxy]tridec-6-ynal (6b) 

 

 

 

 

According to the synthesis of compound 6a, treatment of 5b (2.26 g, 6.13 mmol) 

afforded the product 6b (1.84 g, 82%) in colorless oil (hexane:AcOEt = 12:1). 



1H-NMR (300 MHz, CDCl3) δ 9.78 (1H, t, J = 1.2 Hz), 4.51–4.48 (1H, m), 2.48 (2H, td, J = 

6.9, 1.2 Hz), 2.17 (2H, td, J = 6.3, 1.2 Hz), 1.86–1.78 (2H, m), 1.75–1.66 (3H, m), 1.50–1.32 

(7H, m), 1.16–1.11 (3H, m), 1.08 (18H, d, J = 4.5 Hz), 0.89 (3H, t, J = 7.2 Hz); 13C-NMR (75 

MHz, CDCl3) δ 202.7, 85.0, 81.4, 62.8, 43.6, 38.3, 31.4, 28.5, 22.6, 18.7, 18.05, 18.03, 17.8, 

14.0, 12.3. 

 

13-[(Triisopropylsilyl)oxy]henicosa-7,14-diyn-9-ol (7b) 

 

 

 

 

 

According to the synthesis of compound 7a, treatment of 6b (1.24 g, 3.38 mmol) with 1-

octyne (0.993 mL, 6.76 mmol) afforded the product 7b (1.29 g, 80%) in colorless oil 

(hexane:AcOEt = 20:1).  

1H-NMR (300 MHz, CDCl3) δ 4.48–4.44 (1H, m), 4.37–4.35 (1H, m), 2.22–2.15 (4H, m), 

1.70–1.63 (6H, m), 1.54 (6H, m), 1.39–1.27 (11H, m), 1.17–1.11 (3H, m), 1.09 (18H, d, J = 4.8 

Hz), 0.89 (6H, t, J = 6.6 Hz); 13C-NMR (75 MHz, CDCl3) δ 85.6, 84.6, 81.8, 81.1, 63.1, 62.7, 

38.8, 38.0, 31.4, 31.3, 28.6, 28.6, 28.5, 22.6, 22.5, 20.9, 18.68, 18.67, 18.1, 18.0, 14.03, 14.02, 

12.3. 

 

1-Phenyl-7-[(triisopropylsilyl)oxy]pentadeca-1,8-diyn-3-ol (7c) 

 

 

 

 

According to the synthesis of compound 7a, treatment of 6b (0.600 g, 1.64 mmol) with 

ethynylbenzene (0.360 mL, 3.28 mmol) afforded the product 7c (0.592 g, 77%) in colorless 

oil (hexane:AcOEt = 20:1).  

1H-NMR (300 MHz, CDCl3) δ 7.43–7.41 (2H, m), 7.31–7.26 (3H, m), 4.61 (1H, t, J = 6.3 Hz), 

4.49 (1H, br s), 2.16 (2H, t, J = 6.6 Hz), 1.87–1.81 (2H, m), 1.73–1.66 (7H, m), 1.51–1.40 (3H, 



m), 1.37–1.30 (3H, m), 1.16–1.11 (3H, m), 1.08 (18H, d, J = 4.8 Hz), 0.88 (3H, t, J = 6.9 Hz); 

13C-NMR (75 MHz, CDCl3) δ 131.6, 128.3, 128.2, 122.7, 90.1, 84.9, 84.7, 81.7, 63.1, 62.9, 38.7, 

37.6, 31.3, 28.6, 22.5, 20.9, 18.7, 18.0, 14.0, 12.3 (overlapped); HRMS (FAB) m/z calcd for 

C30H49O2Si [M + H]+ 469.3502, found 469.3494. 

 

Henicosa-7,14-diyne-9,13-diol (13b) 

 

 

 

 

According to the synthesis of compound 13a, treatment of 7b (0.500 g, 1.05 mmol) 

afforded the product 13b (0.309 g, 92%) in colorless oil (hexane:Et2O = 3:2). 

IR (KBr) 3362, 2928, 2856, 2233, 1464, 1082, 1022 cm-1; 1H-NMR (300 MHz, CDCl3) δ 4.37 

(4H, br s), 2.20 (2H, td, J = 7.1, 1.8 Hz), 1.74–1.68 (3H, m), 1.65–1.59 (5H, m), 1.53–1.48 (3H, 

m), 1.40–1.27 (13H, m), 0.89 (6H, t, J = 6.6 Hz); 13C-NMR (75 MHz, CDCl3) δ 85.6, 81.1, 

62.4, 37.7, 31.3, 28.6, 28.5, 22.5, 21.0, 18.6, 14.0; HRMS (FAB) m/z calcd for C21H37O2[M + 

H]+ 321.2794, found 321.2740. 

 

1-Phenylpentadeca-1,8-diyne-3,7-diol (13c) 

 

 

 

 

According to the synthesis of compound 13a, treatment of 7c (0.200 g, 0.427 mmol) 

afforded the product 13c (0.0946 g, 71%) in colorless oil (hexane:Et2O = 1:1). 

IR (KBr) 3354, 3082, 2932, 2860, 2233, 1599, 1490, 1026 cm-1; 1H-NMR (300 MHz, CDCl3) δ 

7.45–7.41 (2H, m), 7.32–7.26 (3H, m), 4.62 (1H, t, J = 6.0 Hz), 4.40–4.38 (1H, m), 2.19 (2H, 

td, J = 7.0, 0.9 Hz), 2.07 (1H, br s), 1.88–1.82 (3H, m), 1.79–1.69 (4H, m), 1.53–1.44 (2H, m), 

1.38–1.27 (6H, m), 0.88 (3H, t, J = 7.5 Hz); 13C-NMR (75 MHz, CDCl3) δ 131.6, 128.23, 128.16, 

122.6, 90.0, 85.6, 84.8, 81.0, 62.6, 62.4, 37.5, 37.3, 31.2, 28.6, 28.5, 22.4, 20.9, 18.6, 14.0; HRMS 

(EI) m/z calcd for C21H28O2[M]+ 312.2089, found 312.2076. 

 








































































