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Abstract: ,+Hydroxyacetylenes were synthesized in high yields by the reaction of 
oxetanes with lithium acetylides in the presence of boron trifluoride etherate. 

The ring opening reaction of oxetanes with various organometallic compounds 
1) is known and has been employed in organic synthesis . Few reports, however, 

appeared for the reaction of metal acetylides 2) . Thus, the treatment of oxetanes 

with magnesium acetylides gave a considerable amount of halohydrins as a by- 

product, and no alkynylated product was detected by the use of a lithium 
3) acetylide . In comparison with oxiranes, a lower homologue of oxetanes, the 

ring cleavage of the four membered ring is less facile. But, oxetanes, more basic 

than oxiranes, might be more effectively activated by a Lewis acid 4) . Previously, 

we have reported that, in the presence of boron trifluoride etherate, oxiranes 
5) 

were readily alkynylated by the lithium acetylides . Then, the ring opening 

reaction of oxetanes by the combination of the metal acetylides and boron 

trifluoride etherate was tried and found to work cleanly to give r-hydroxy- 

acetylenes in high yields (Scheme and Table). 

A typical procedure is described for the synthesis of 1-undecyn-5-01: Under 

a nitrogen atomosphere, acetylene was introduced into a THF-n-hexane solution 

(4 ml and 1.3 ml respectively) of n-butyllithium (2 mmol) for 20 min at -78OC 

to generate lithium acetylide. Then, a THF solution (2 ml) of 2-heptyl- 

oxetane (78 mg, 0.5 mmol) and boron trifluoride etherate (0.3 ml) were added 

successively to the reaction mixture. After a 30 min's stirring at the tempera- 

ture, the reaction was quenched by the addition of aqueous ammonium chloride. 

l-Undecyn-S-01 (85 mg, 93 %) was isolated by a usual work-up. 
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Table. The Alkynylation Reaction of Oxetanes. 

oxetane acetylene a) product d) yield (%)e) 

e 0 

P n-W% 
0 

PhCH, 

Me 

Ph 

HCZ C-n-C5H11 HO(CH2)3CsC-n-C5H11 

HC%C-Ph 

HCZC-CH20THP 

HCEC-n-C5H11 

HCSC-Ph 

HCGCHb) 

HCGC-n-C5Hil 

HCXHb) 

HCGC-n-C5Hil 

HCfCHb) 

HO(CH2)3CsC-Ph g, 

HO(CH2)3C~CCH20THP g, 

n-C7H15CH(CH2)2CsC-n-C5HI 
OH 

n-C7HlgCH(CH2)2C-C-Ph 

n-C7HlSg:(CH2)2C_CH 
6H 

yH2Ph 

HOCH2CH(CH ) CSC-n-C5H11 
FH2Ph2 * 

HOCH2CH(CH2)2CZCH 

PhH2C CH2Ph 

HOCH:C/(CH2)2C~C-n-C5H11 

P;CHyHCH2C-CH f) 

HO Me 

quant. 

84 

92 

85 (74)') 

67 

93 

57 

91 

79 

62 

a) The molar ratio of oxetane : acetylene = 1 : 3. 

b) The molar ratio of oxetane : acetylene = 1 : 4 to 1 : 5. 

c) The molar ratio of oxetane : acetylene = 1 : 2. 

d) All the products gave satisfactory NMR and IR spectra. 

e) Isolated yield. 

f) A 1.5:1 mixture of stereoisomers. 

g) These products gave satisfactory elemental analysis by high resolution mass 

spectrometry. 
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