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Large ring ketones including muscone and exaltone have been prepared from easily accessible 

cyclododecanone by ring enlargement' or suitably substituted acyclic compounds by ring closure 

and subsequent transformation. 
2 

Synthetically applicable cyclisation techniques are limited. 

This paper describes a new procedure for the synthesis of large ring ynones by intramolecular 

acylation of w-trimethylsilylethynylalkanoyl chlorides (I) whose ready accessibility is dis- 

cussed in the last section. 

The acid chlorides (I) have been cyclized into the corresponding cycloalkynones (II) suc- 

cessfully. Synthesis of 2-cyclopentadecynone (II, n = 12) is illustrative. To a refluxing 

mixture of dichloromethane (200 ml) and freshly sublimed and well ground aluminum chloride 

(3 aunol) was added a solution of 15-trimethylsilyl-14-pentadecynoyl chloride (329 mg, 1 mmol) 

in 25 ml of dichloromethane over a period of 2.5 h by means of a high dilution apparatus. 3,4 

After additional reflux for 30 min, the reaction mixture was worked up with diluted hydrochlo- 

ric acid at O'C. Chromatography (silica-gel, benzene) gave 2-cyclopentadecyne [170 mg, 77% 

yield (82% yield by glc)]. 
5 

Yields of lower homologs of II were 56% for n = lo6 and 46% for 

n = 87. 

2-Cyclopentadecyne thus obtained was transformed to dl-muscone in almost quantitative 

yield: treatment of lithium dimethylcuprate afforded a mixture of 3-methyl-2- and 3-cyclopenta- 

decenes (IU and IV, about 1:1)8 whose reduction gave dl-muscone. 
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Optically active muscone was similarly prepared. Cyclization of (R)-3-methyl-15-trimethyl- 

silyl-14-pentadecynoyl chloride W) 
10 

gave (g)-14-methyl-2-cyclopentadecynone (VI)ll in 52% 

yield, which was hydrogenated to @I-muscone 
12 

quantitatively. Easy accessibility of V from 

(FJ-citronellol (vide infra) confirms 
-13 

optically active muscone. 

Me H 

V VI (IJ) -muscone 

Extention of this reaction to common ring and medium ring formation produced 3-chloro-2- 

trimethylsilyl-2-cycloalkenones 

65% for n = 4l' and 40% for n = 

(VII) in varying yields 
14 : 31% for n = 2 15 , 74% for n = 3 16 , 

518. 

the above described transformation to be a procedure for 

- 

The above described modes of cyclisation could be explained by assuming the intermediates 

VIII and IX. The linear carbocations VIII give II, whereas the bent ones IX lead to VII. 

Me,Si Me Siycl 3 Me,Si 
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The starting material (I) are easily obtained from alkyn-l-01 (X1 with any combination of 

m and n. Isomerization of 2-pentadecyn-l-01 (X, m = 1, n = 11) 
19 

with excess potassium 3- 

aminopropylamide (KAPA) afforded 14-pentadecyn-l-01 2o in an 89% yield.21 lo-Pentadecyn-l-01 

(X, m = 9, n = 3) gave a 93% yield. Transformation (XI + XII) 
22 

followed by oxidation (XII + 

XIII) 
23 

and chlorination with oxalyl chloride produced 15-trimethylsilyl-14-pentadecynoyl chlo- 

ride (I, n = 12) 
24 

in 92% overall yield. Other silylated alkynoyl chlorides I were obtained 

analogously. The optically active alkynoyl chloride V was prepared from @I-citronellol tetra- 

hydropyranyl ether. Osonolysis and successive reduction gave XIV (Y = H) which was transformed 

to acetylenic alcohol XVI (Y = H) via the iodide XV (Y = H). Remarkably, the chiral center of 

XVI remained perfect intact during the isomerisation of XVII. This was confirmed by deuteration 

experiment. dl-3-D-Citronellol (Y = D, dl 97%) 
25 

was transformed to internal acetylenic alcohol 

XVI (Y = D, dl 97%)26, whose PAPA treatment gave the terminal acetylenic alcohol XVII of iden- 

tical D-content. 
26 

KAPA 
Me(CH2)nCEC(CH2)mOH - HCFC(CH2)m+nCH20H - 

X XI 

Me3SiCZC(CH2)m+n CH20H - Me3SiCEC(CH2)m+nCOOH - I 

XII XIII 
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Me Y Me Y 
\3 \d 

Me,C=CH(CH,)2C-(CH2)20H - X(CH2)3C-(CH2)20Z + V 

@)-citronellol (Y = H) XIV (X=OH, Y=H, Z=THP) 

XV (X=1, Y=H, Z=THP) 

XVI (X=n-C7H15C:C, Y=Z=H) 

XVII (X=HCEC(CH2)7, Y=Z=H) 

The present cylization provides a novel strategy in the synthesis of large ring ynones and 

3-chloro-2-trimethylsilyl-2-alkenones of c-on and medium sizes, further synthetic application 

of which is under investigation. 
27 
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Obtained (g)-muscone (IolD 2o -7.70, ca. 59% e.e.). Optical purity was doubly checked by 

Eu(hfc)3 -shifted nmr in which two doublets (C-methyl of R and S isomer, respectively) 

were observed. Synthesis of optically active murcone has appeared (ref. le, 2a, and 2b). 

(g)-Citronellol was used as "Chiral Pool" in this synthesis. 

Formation of 3-chloro-2-trimethylsilyl-2-alkenones has not been described yet to the best 

of authors' knowledge. 
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