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Although there have been several methods for one-carbon ring expansion by 

use of dichlorocyclopropanes, 1 the known procedures are synthetically not 

satisfactory as they require several further steps for the introduction of a 
. 

useful functional group.‘ We wish to disclose in this communication a new one- 

carbon homologation method to prepare B-methylsubstituted a,f+unsaturated ketone 

in a single procedure. 3 

(1) MeLi, -95O 

(2) H30+ 

I II 

a: R1 R2 = I -(CH2)lo- b- R1 R2 = * , -(CH2112- 

c: R1 = A, R2 = n-C5Hg d: R 
1 
= n-C4Hg, R2 = n-C3H7 

Dichlorocarbene addition to 1-ethoxycyclododecene gave a dichloroethoxy- 

cyclopropane Ia in 71% yield. The cyclopropane was subsequently treated with 

methyllithium (two mol ratio) at -95O in tetrahydrofuran (THF). The reaction 

mixture was warmed up to room temperature and acidified with 2% sulphuric 

acid. Preparative tic gave 3-methyl-2-cyclotridecenone (IIa, 47% yield, E/Z = 

3:1).4 The yield of IIa was improved by adding N,N,N',N'-tetramethylethylene- 

diamine (two mol ratio) up to 58%. Further improvement (75%) with the same 
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E/Z ratio was attained by the reaction in TIiF-hexamethylphosphoric triamide 

(RMPA) (:5:1 ). Quantitative hydrogenation of IIa was achieved with Raney Ni at 

an atmospheric pressure of hydrogen. 

The mechanism of the reaction can be explained in terms of the elimination 

of hydrochloric acid' by one equivalent of methyllithium and the subsequent 

addition6 of another equivalent of methyllithium to induce the ring-enlargement 

of the resulting carbenoid which gives an ethoxy allene. Hydrolysis7 of the 

allene affords an E/Z mixture of B-methyl enone. Actually the unstable 

intermediates, chlorocyclopropene III* and ethoxy allene IV, 
9 
were identified 

spectrometrically, and the treatment of III with equimolar methyllithium, 

followed by the acidic work-up, afforded IIa. 

III IV V 

The sequence was applied to dl-muscone synthesis. 10 1-Ethoxycyclotetra- 

decene" was subjected to dichlorocarbene addition to give an adduct Ib (63%), 
4 

which was then treated with two molar methyllithium in THF-I-IMPA (5:l ). 

3-Methyl-2-cyclopentadecenone (IIb)4 obtained in 69% yield was subjected to 

hydrogenation which gave dl-muscone (V) in a quantitative yield. Rf value on 

tic and all the spectral data were identical with the authentic sample. 
10a 

The reaction sequence was extended to open chain enol ethers with less 

satisfactory results. When the procedure was applied to Ic, metal-halogen 
. . 

exchange reaction predominated over elimination to give trans-2-octenal (49%)lL 

and cis-3-nonen-2-one (14%).13 Reaction without RMPA resulted in the increase - 

of the cis-nonenone (27%) at the expense of trans-2-octenal (37%). Similar 

reaction of Id in the presence of IiMPA afforded cis-6-decen-S-one (26%) along 

with IId (25%), while in the absence of RMPA the product was only IId (42%, 
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E/Z = 3:2)? 

A typical experiment is exemplified by the preparation of IIa. Dichloro- 

carbene addition to 1-ethoxycyclododecene was performed as described earlier, 15 

affording Ia (71%).4 Mp(n-hexane) 51.0-51.5“; ir: 1058, 856, 844 cm-'; ms: 

m/e 292 (k), 256 (M+-HCl). The adduct Ia (292 mg, 1 mm011 was dissolved in a 

mixture of THF (4 ml) and HMPA (0.8 ml), and cooled at -95'. To this solution 

2 mm01 of methyllithium in ether was added under a nitrogen atmosphere, and the 

mixture was stirred for an hour at -95'. The colouiturned pale brown. Then 

the reaction mixture was stirred for an additional hour at room temperature and 

aqueous sulphuricacid (2%, 6 ml) was added. After stirring overnight the 

organic phase was separated and the aqueous one was extracted with dichloro- 

methane. The combined extracts were washed with saturated sodium chloride, 

dried over sodium sulphate and concentrated in vacua. Preparative tic of the _- 

residue (silica gel, benzene/n-hexane 4:1, Rf 0.5) gave the desired enone IIa 

(155 mg, 75%): bp 121'/0.12 mm;. ir: 1681, 1609 cm-l; ms: m/e 208 CM+). 
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