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Experimental section: 

All reagents were obtained from commercial suppliers and used without further purification, unless 

otherwise mentioned. All organic solvents were distilled and dried before use. The reactions were 

carried out under inert condition in presence of N2 or Argon unless mentioned other gas. Reactions 

progress were monitored by tlc and silica-coated plates (60 F254) were observed by exposure to 

UV light and/or vanillin charring. Room temperature at our laboratory was 20°C. Purification of 

the compounds were performed over silica gel 60-120 mesh. 1H NMR and 13C NMR were recorded 

at 400 MHz and 100 MHz respectively. Unit of coupling constant (J) is Hertz.   

Synthetic procedures: 

(S)-2-((benzyloxy)methyl)oxirane(3): To a suspension of NaH (1.04 g, 26 mmol, 1.2 equiv, 60% 

dispersion in oil) in anhydrous DMF (10 mL) at 0ºC, (R)-(+)-glycidol (1.6g, 21.6 mmol, 1 equiv) 

was added, followed by benzyl bromide  (3.6 mL, 23.8 mmol, 1.1 equiv). The reaction was allowed 

to warm up to room temperature and stirred overnight. Reaction mixture was quenched with water 

and the mixture was extracted with EtOAc. The organic layer was washed with water and brine, 

dried over anhydrous Na2SO4, filtered and concentrated under reduced pressure. The crude 

material was purified by column chromatography on silica gel (5% EtOAc in pet ether) to give 

compound 3 as a colorless liquid (3.54 g, 21.56 mmol, 90%).  

 

(S)-1-(benzyloxy) deca-4,9-diyn-2-ol(4):To a solution heptadiyne, (0.5 mL, 4.57mmol, 1.0 

equiv.) in anhydrous THF (10 mL) at −78 °C under argon was added nBuLi (4.6 mL, 4.6 mmol, 

1.0 M in hexane 1 equiv.). The resulting mixture was stirred for 30 min at this temperature and 

solution of epoxide 3 (250 mg, 1.52 mmol, 0.33equiv, dissolved in 5 mL of anhydrous THF) 

followed by quick addition of BF3·Et2O (freshly distilled, 0.6 mL, 6.66 mmol 1.45equiv.)  The 

reaction was stirred for 1.5 h and then quenched by saturated aqueous NH4Cl solution and extracted 

with Et2O (3 × 20 mL), washed with water and brine, dried over anhydrous Na2SO4 and 
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concentrated under vacuum. The crude material was purified by column chromatography 

purification on silica gel (10% EtOAc in pet ether) to give pure alcohol 4 (0.88 g, 3.43 mmol 75%) 

as a yellow oily liquid. TLC: Rf  0.76 (10% EA in PE). IR: 1096, 1428, 1633, 2115, 2946, 3453 

cm-1. 1H NMR (400 MHz, CDCl3):  1.71 (p, J = 7.0 Hz, 2H), 1.99 (t, J = 2.6 Hz, 1H), 2.28-2.33 

(m, 4H), 2.42-2.46 (m, 2H), 3.52 (dd, J1, 2 = 3.92 Hz, J1, 3 = 9.52 Hz, 1H), 3.61 (dd, J1, 2 = 6.68 Hz, 

J1, 3 = 9.52 Hz, 1H ), 3.92-3.98 (m, 1H), 4.59 (s, 2H), 7.30-7.40 (m, 5H). 13C NMR (100 MHz, 

CDCl3):  17.5, 17.8, 23.9, 27.7, 68.8, 69.2, 72.9, 73.4, 76.4, 81.4, 83.5, 127.8, 128.3, 137.9. calcd 

for C17H20O2Na [M+Na]+ 279.1361 found 279.1361. 

(S)-1-(benzyloxy) deca-4,9-diyn-1-yl) oxy) methyl) benzene (5): To a solution of alcohol 4, 

(0.88 g, 3.43 mmol 1equiv) in DCM, DIPEA (1.0 mL, 6.17 mmol 1.8 equiv) was added at 0°C 

followed by the dropwise addition of MOMCl (0.7mL, 9.22 mmol 2.7 equiv). The reaction mixture 

was stirred at 0°C for 1h and then stirred at room temperature for overnight. After the completion 

of reaction conformed by TLC, reaction mixture was quenched with saturated NaHCO3 solution. 

The resulting mixture was diluted with DCM. The organic layer was separated, washed with brine, 

dried over anhydrous Na2SO4, and concentrated. The crude material was purified by column 

chromatography on silica gel (2% EtOAc in pet ether) to give the MOM ether 5 (0.93 g, 3.08 

mmol, 90%) as a pale yellow oil. TLC: Rf 0.79 (5% EA in PE). IR: 1089, 1455, 1647, 2114, 3023 

cm1. 1H NMR (400 MHz, CDCl3):  1.70 (p, J = 7.0 Hz, 2H), 1.98 (t, J = 2.62 Hz, 1H), 2.26-2.32 

(m, 4H), 2.49-2.53 (m, 2H), 3.42 (s, 3H), 3.59-3.67 (m, 2H), 3.87-3.92 (m, 1H), 4.59 (s, 2H), 4.77 

(s, 2H), 7.29-7.33 (m, 1H), 7.36-7.37 (m, 4H). 13C NMR (100 MHz, CDCl3): 

                  

 Calcd for C19H24O3Na [M+Na]+ 323.1623 found 323.1623. 

 (5S,14S,15R)-5-((benzyloxy)methyl)-15,17,18,18-pentamethyl-2,4,16-trioxa-17-

silanonadeca-7,12-diyn-14-ol(6): (R)-(+)-Methyl lactate (1.0 g, 9.60 mmol, 1 equiv), was 

dissolved in dry DMF (5 mL), and imidazole (1.06 g, 15.57 mmol, 1.6 equiv) was added. The 

solution was cooled in an ice bath and TBDMSCl (1.45 g, 9.60 mmol, 1 equiv) was added slowly 

in portions. After the completion of addition, the ice bath was allowed to melt gradually overnight. 

After 18 h, the reaction mixture was diluted with 3 mL of water and 10 mL of hexanes. The aqueous 

phase was separated and extracted with 60 mL of hexanes, and the combined hexane extract was 

washed with brine, dried over anhydrous Na2SO4, filtered, and concentrated by rotary evaporation 



to afford (1.6 g, 7.33 mmol, 76%) of the TBDMS ether (II) as a colorless liquid which was used 

for another step without purification.  

To the above prepared TBDMS protected (R)-(+)-Methyl lactate (II), (1 g, 4.58 mmol, 1equiv), 

hexane (20 mL) was added and cooled in low temperature bath at –78 °C to which DIBAL-H (4.7 

mL, 1.0 M in hexanes, 4.7 mmol, 1.0 equiv) was added dropwise and stirred for 45 minutes in –

78 °C after which reaction mixture is quenched by addition of 1 mL of MeOH and stirred for 15 

min at –78 °C. The cold solution was transferred to a round bottom flask containing 10 mL of 

saturated Rochelle salt and the resulting mixture is vigorously stirred for 30min. The aqueous 

phase was separated and extracted with hexane, and the combined organic extracts was washed 

with brine, dried over anhydrous Na2SO4, filtered, and concentrated to afford aldehyde (I) (0.70 g, 

3.66 mmol, 80%) as a colorless liquid. 

To the solution of compound 5, (0.90 g, 3.0 mmol, 1 equiv) in dry THF (15 mL), n-BuLi (.3.0 mL, 

3.0 mmol 1M in THF, 1 equiv) was added dropwise at -78 °C. The solution was stirred for 30 min 

at same temperature and then freshly prepared aldehyde (I) was added to the reaction mixture 

dropwise (0.70 g, 3.66 mmol, 1.2 equiv. over 30 mins) and stirred for 2.5 hour and the reaction 

mixture was quenched with a saturated aqueous solution of NH4Cl.The organic solvent was 

vacuum evaporated and the aqueous layer was extracted with EtOAc, washed with brine and dried 

over anhydrous Na2SO4, filtered and concentrated by rotary evaporation. Column chromatographic 

purification (10% EtOAc in pet ether) of the resultant crude residue provided pure alcohol 6 (1.20 

g, 2.45 mmol, 80%) as a pale yellow liquid. TLC: Rf 0.67 (5% EA in PE). IR: 1252, 1494, 1628, 

2245, 2985, 3470 cm-1. 1H NMR (400 MHz, CDCl3):   0.11 (s, 3H), 0.12 (s, 3H), 0.92 (s, 9H), 

1.24 (d, J = 6.24 Hz, 3H), 1.59 (brs, 1H), 1.68 (p, J = 6.43Hz, 2H), 2.24-2.37 (m, 4H), 2.48-2.53 

(m, 2H), 3.41 (s, 3H), 3.62-3.64 (m, 2H), 3.86-3.94 (m, 2H), 4.28 (m, 1H), 4.59 (s, 2H), 4.77 

(s,2H), 7.30-7.37 (m, 5H). 13C NMR (100 MHz, CDCl3):  -4.7, -4.4, 17.9, 22.2, 25.8, 27.9, 55.5, 

67.1, 71.2, 71.6, 73.4, 74.8, 78.6, 80.9, 85.8, 95.9, 127.6, 127.6, 128.4S, 138.2. Calcd for 

C28H44O5SiNa [M+Na]+ 511.7212 found 511.7211. 

(5S,14S,15R)-5-((benzyloxy)methyl)-14-(methoxymethoxy)-15,17,18,18-pentamethyl-2,4,16-

trioxa-17-silanonadeca-7,12-diyne(7): To a solution of alcohol 6, (0.60 g, 1.23 mmol 1equiv) in 

dry DCM(10 mL), DIPEA (0.3 mL, 1.72 mmol 1.8 equiv) was added at 0°C followed by the 

dropwise addition of MOMCl (0.2mL, 4.45 mmol 2.5 equiv). The reaction mixture was stirred at 

0°C for 1h and then stirred at room temperature for overnight. After the completion of reaction 



conformed by TLC, reaction mixture was quenched with saturated NaHCO3 solution. The resulting 

mixture was diluted with DCM. The organic layer was separated, washed with brine, dried over 

anhydrous Na2SO4, and concentrated. The crude material was purified by column chromatography 

on silica gel (2% EtOAc in pet ether) to give the MOM ether 7 as a pale yellow oil (0.55 g, 1.0 

mmol, 85%). TLC: Rf 0.56 (0.5% EA in PE). IR: 1041, 1442, 1631, 2245, 2952 cm-1. 1H NMR 

(400 MHz, CDCl3):  0.10 (s, 6H), 0.92 (s, 9H), 1.27 (d, J = 6.16 Hz, 3H), 1.67 (p, J = 7.06 Hz, 

2H), 2.24-2.35 (m, 4H), 2.48-2.59 (m, 2H), 3.40 (s, 3H), 3.41 (s, 3H), 3.62-3.64 (m, 1H), 3.47 (d, 

J = 2.76 Hz, 1H), 3.86-3.95 (m, 2H), 4.20-4.21 (m, 1H), 4.59 (s, 2H), 4.63-4.64 (m, 1H), 4.76 (s, 

2H), 4.94-4.96 (m, 1H), 7.29-7.40 (m, 5H). 13C NMR (100 MHz, CDCl3):  -4.7, -4.6, 17.8, 18.2, 

19.1, 22.2, 25.8, 28.0, 55.4, 55.5, 70.8, 70.9, 71.6, 73.4, 74.9, 77.6, 80.9, 85.9, 94.1, 95.9, 127.6, 

127.6, 128.3, 138.2. Calcd for C30H48O6SiNa [M+Na]+ 555.3118 found 555.3118. 

(2S,11S,12R)-12-((tert-butyldimethylsilyl)oxy)-2,11-bis(methoxy)tridecan-1-ol(8): Palladium  

charcoal (10 wt. %) was added to a solution of compound 7 (0.55 g, 1.0 mmol, 1.0 equiv.) in 

methanol (7 mL). The suspension was stirred under hydrogen for 1 h. The solution was filtered in 

sintered flask through a pad of cilite, washed with EtOAc and the solvent was removed in vacuum. 

This yielded a crude compound 8. The crude material was purified by column chromatography on 

silica gel (10% EtOAc in pet ether) to give the 8 as a colorless liquid (300 mg, 0.68 mmol, 65%). 

TLC: Rf 0.56 (10% EA in PE). IR: 1037, 1251, 1456, 2998, 3459 cm-1. 1H NMR (400 MHz, 

CDCl3):  0.07 (s, 6H), 0.90 (s, 9H), 1.14 (d, J = 6.28 Hz, 3H), 1.30 (m, 10H), 1.41-1.54 (m, 5H), 

3.41 (s, 3H), 3.45 (s, 3H), 3.47-3.63 (m, 4H), 3.78-3.82 (m, 1H), 4.67-4.68 (m, 1H), 4.69-4.72 (m, 

1H), 4.75-4.77 (m, 1H), 4.82-4.83 (m, 1H). 13C NMR (100 MHz, CDCl3):  -4.8, -4.5, 18.1, 18.6, 

25.5, 25.8, 25.9, 29.5, 29.6, 29.8, 31.2, 31.7, 55.6, 57.7, 65.7, 70.7, 81.7, 82.3, 96.5, 96.9. Calcd 

for C23H50O6SiNa [M+Na]+ 473.3274 found 473.3272. 

 (4S,13S,14R)-14-((tert-butyldimethylsilyl)oxy)-4,13-bis(methoxymethoxy)pentadec-1-en-3-

ol (9): To the solution of 8(300 mg, 0.68 mmol, 1 equiv) and activated powdered molecular 

sieve(4Å,1.2 g) in dry DCM(10 mL), PCC(220 mg, 1.0 mmol, 1.5 equiv) was added at 0°C and 

the mixture was stirred at room temperature for 1.5 h. The mixture was diluted with pet ether and 

passed through the short bed of silica gel and celite using 50% EtOAc in pet ether. The solvent 

was evaporated to afford crude aldehyde (290 mg), as a pale yellow liquid which was used as such 

for further reaction  



To a solution of freshly prepared crude aldehyde (290 mg, 0.64 mmol, 1 equiv) in anhydrous THF 

(6 mL), vinyl magnesium bromide (1 M in THF, 1.28 mL, 1.28 mmol) was added drop wise at -

78°C. The reaction mixture was stirred for 1 h at the temperature. The reaction was quenched by 

the addition of aqueous saturated NH4Cl solution. The organic layer, THF, was evaporated and the 

aqueous layer was extracted in EtOAc, washed with water and brine and dried over anhydrous 

Na2SO4. Organic solvent was evaporated crude compound which was purified by column 

chromatography (10% EtOAc in pet ether) to give compound 9 as a colorless liquid (177 mg, 0.37 

mmol, 55%) yield. TLC: Rf 0.71 (5% EA in PE). IR: 1037, 1241, 2936, 3459 cm-1. 1H NMR (400 

MHz, CDCl3): (Diastereomeric mixture)   0.07 (s, 6H), 0.09 (s, 9H), 1.14 (d, J = 6.28 Hz, 3H), 

1.29 (m, 10H), 1.39-1.59 (m, 6H), 3.41 (s, 3H), 3.44 (s, 3H), 3.46-3.48 (m, 1H), 3.58-3.60 (m, 

1H), 3.78-3.83 (m, 1H), 4.03-4.06 (m, 0.5H), 4.09-4.10 (m, 0.5H), 4.61-4.71 (m, 2H), 4.73-4.77 

(m, 1H), 4.82-4.83 (m, 1H), 5.22-5.27 (m, 1H), 5.31-5.40 (m, 1H), 5.82-5.96 (m, 1H). 13C NMR 

(100 MHz, CDCl3):  -4.8, -4.5, 18.1, 18.6, 25.8, 29.5, 29.6, 29.8, 31.2, 55.7, 70.7, 74.4, 74.7, 

81.7, 83.6, 84.8, 96.5, 97.3. 97.7, 116.6, 116.8, 136.4, 137.5. Calcd for C25H52O6SiNa for [M+Na]+ 

499.3431 found 499.3431. 

 (6S,15S,16R)-6,15-bis(methoxymethoxy)-16,18,18,19,19-pentamethyl-5-vinyl-2,4,17-trioxa-

18-silaicosane(10): To a solution of alcohol 9, (177 mg, 0.37 mmol 1equiv) in dry DCM(3 mL), 

DIPEA (0.1 mL, 0.67 mmol 1.8 equiv) was added at 0°C followed by the dropwise addition of 

MOMCl (0.1mL, 1.32 mmol 3.6 equiv). The reaction mixture was stirred at 0°C for 1h and then 

stirred at room temperature for overnight. After the completion of reaction conformed by TLC, 

reaction mixture was quenched with saturated NaHCO3 solution. The resulting mixture was diluted 

with DCM. The organic layer was separated, washed with brine, dried over anhydrous Na2SO4, 

and concentrated. The crude material was purified by column chromatography on silica gel (2% 

EtOAc in pet ether) to give the MOM ether 10 as a pale yellow oil (164 mg, 0.31 mmol, 85%). 

TLC: Rf 0.65 (0.5% EA in PE). IR: 1044, 1245, 1442, 2859, 2925 cm-1. 1H NMR (400 MHz, 

CDCl3): (Diastereomeric mixture)  0.07 (s, 6H), 0.09 (s, 9H), 1.14 (d, J = 6.64 Hz, 3H), 1.30 (m, 

11H), 1.42-1.49 (m, 5H), 3.39 (s, 3H), 3.41 (s, 3H), 3.42 (s, 3H), 3.44-3.49 (m, 1H), 3.57-3.61 (m, 

0.5H), 3.65-3.69 (m, 0.5H), 3.78-3.83 (m, 1H), 4.09-4.13 (m, 1H), 4.59-4.68 (m, 2H), 4.70-4.77 

(m, 2H), 4.79-4.85 (m, 2H), 5.27-5.33 (m, 2H), 5.76-5.85 (m, 1H). 13C NMR (100 MHz, CDCl3): 

 -4.8, -4.5, 18.1, 25.8, 29.6, 29.8, 30.9, 31.3, 55.7, 70.7, 78.7, 79.1, 79.2, 79.8, 81.6, 93.9, 94.2, 



96.3, 96.5, 96.9, 118.6, 119.0, 134.7, 135.1. Calcd for C27H56O7SiNa [M+Na]+ 543.3693 found 

543.3693. 

 

 

 



 

1H and 13C spectra of compound 4 

 



 

1H and 13C spectra of compound 5 

 



 

1H and 13C spectra of compound 6 

 



 

1H and 13C spectra of compound 7 

 



 

1H and 13C spectra of compound 8 

 



 

1H and 13C spectra of compound 9 

 



 

 

1H and 13C spectra of compound 10 



 

 

Diastereomeric Ratio of 9 and 10 




