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A NOVEL SYNTHESIS OF A CYCLOPENTANE RING FROM HOMOPYRONE DERIVATIVES 
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Higashi-senda-machi, Hiroshima 730 

2-Acylcyclopent-3-en-1-ol derivatives, 2, were synthesized by the reaction 

of homopyrones with phenyllithium. The intermediate may be a cyclopropyl-

methanol derivative, 3 which was isomerized into 2. Similar treatment with 

methyllithium, methylmagnesium iodide, or lithium aluminium hydride also gave 2.

In connection with our search for the reactivity of 2-oxabicyclo [4. 1.0] hept-3-en-5-one (homo-

pyrone) derivatives, 1, 1) we wish to report here preliminarily the formation of cyclopentenol 

derivatives,_2, starting from homopyrones. Treatment of homopyrones, 1a-c, with phenyllithium, 

methyllithium, methylmagnesium iodide, or lithium aluminium hydride in ether afforded cyclo-

pentenes, 2a-c, as the major products in most cases. The structures of the products were 

assigned on the basis of their spectra and elemental analyses. Stereochemical assignments 

have not yet been made although one of the stereoisomers has been formed predominantly. 

The results are summarized in Table 1 and 2.

1 2 3

a : R=Me, R'=Ph 

b R=R'=Me 

c : R=Me, R'=H 

R"= Ph, Me, H, D

Table 1. Reaction of Homopyrones, 1a-c, with PhLi, MeLi, MeMgI, or LiA1H4 in Ether

a) The product ratio varies with the experimental procedure.
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In the reaction of tetra substituted homopyrone, 1a or 1b, with phenyllithium, 2-oxabicyclo-

[4. 1.0]hept-3-en-5-ol (cyclopropylmethanol) derivative, 3a or 3b, 2) could be isolated by careful, 

quick work-up of the reaction mixture, in addition to 2a or 2b, respectively. These compounds, 

and 3b have been easily transformed into 2a and 2b in aprotic solvents as shown in Table 3. 

Isolation of another cyclopropylmethanol derivative like 3a or 3b was unsuccessful in other cases, 

but it might be a reaction intermediate in all the reactions giving 2. In a protic solvent such as 

ethanol, 3a was converted into the seven-membered acetal, 5 (X=OEt). 3) Together with 2a, the 

diketone, 4a, was contaminated in 23% yield in the reduction of la with lithium aluminium hydride.4) 

Since homopyrone is accessible starting from a carboxylic acid and a ketone, 1) the present 

procedure may be useful as a novel synthesis of a cyclopentane ring. 5)

Table 2. Spectral Data of Cyclopentenes, 2

* CMR δ: 213 .3(s),  142. 5(s), 138. 3(s), 137. 8(s), 137. 5(s), 136. 8(s), 129. 7, 128.6, 128. 1,
127.7, 127.4, 127.1, 83.4(s), 80.8(s), 49.8(t), 32.2(q), 25.6(q).

Table 3. Conversion of 3b(R"=Ph) into 2b(R"=Ph)

4
5 : X=alkoxy 

5': X= OH

a) At room temperature. b) Monitored by PMR spectroscopy.
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