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A FACILE AND GENERAL SYNTHESIS OF 4-HYDROXYCYCLOPENTENONES
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Various rethrolones were prepared in good yields simply from
2,5~disubstituted furans. The electrooxidation of 2,5-
disubstituted dihydrofurans gave 2,5-dimethoxy-2,5-disubstituted
dihydrofurans. Hydrolysis of electrooxidation products with ion
enchange-resin, followed by the treatment with base gave
rethrolones. Furthermore, this method was applicable for the

synthesis of 2-alkyl-4-hydroxycyclopentenone.

We wish to report a remarkably simple synthetic method of 4-hydroxycyclo-
pentenones, some of which have been known to be the essential component of some:
useful insecticides.1 Furthermore, this method may indicate a wide potentiality

in the syntheses of the related compounds of prostaglandins.
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2,5-Dimethoxydihydrofurans (3) were easily obtained by the anodic
methoxylation2 of the corresponding 2,5-disubstituted furans (2) prepared from

2-methylfuran (1) and alkyl bromide according to the method of Ramanthan.
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compounds 3 were hydrolyzed at room temperature for an hour in the presence of
acidic ion-exchange resin (Amberlite 120B). The resin was removed by filtration,
and the treatment of the filtrate with l%.aqueous sodium carbonate at 100°C for
two hours gave the 4-hydroxycyclopentenones (4)4 as the exclusive products.
Results are shown in Table I. All products were identified by the elemental and

spectroscopic analyses and/or by the comparison with authentic samples;

Table I. Isolated Yield (%) and Boiling Point (°C/mmHg) of 2, 3,and 4
" r—Yleld——-, r—BOlllng Po:.nt———l
(%) (°C /muie) .

2 3 4°¢ 2 3 8¢
a H a 59 44 63/25 100~110/0.2
b CH,CH3 78 78 55 135-138 58- 60/3 115-120/0.2
c CH,CH,CH3 84 71 59 155-157 70- 72/5 130-140/0.2
d CH,CH=CH1 70 68 54 152-153 115-117/28 135-140/0.25

: d
cis and trans
2 1 - _ .
€ CH,CH=CHCH 72 71 85 67- 69/11 122/15 110-115/0.15

a. Commercially available.

b. Isolated with column chromatography. 4e was isolated with preparative
thin-layer chromatography.

c. The isolated yields of the intermediates cis—5a5 and cis—5e6 are 98 and

96%, respectively.
d. Mixture.

In the course of the conversion of 3 to 4, the intermediary formation of cis-
diketone (cis-5) and hydroxycyclopentenone (6) was observed by VPC analysis, and
furthermore, cis-5a and 6a7 (Yield, 67%) were isolated and transformed to the
final product, 4a. The yields were 43% from cis-5a and 75% from 6a.

The acid-catalyzed hydrolysis of 2,5-dialkoxydihydrofuran- (3) may yield both
cis- and trans-1,4-diketone (cis-5 and trans-5), though the ratio of the

8

stereoisomers would depend on the nature of acid catalyst. The treatment of 3a

(1.0g) with acidic ion-exchange resin (Amberlite 120B) (0.5g) in agueous solution
for 30 minutes gave only cis-5a (0.694g) which cyclized to 6a (0.465g), while the
cyclization of trans~5a generated by the hydrolysis of 3a with dilute sulfuric

acid did not take place. There would be two possible pathways in the cyclization

of cis-5 (R#H). One of them is the formation of the compound of type 6 and the
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compound of type 7 may be yielded by another route in which the proton abstraction

from 5 takes place on the methyl group as shown below.
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The cyclization of cis-5 was, however, completely regiospecific and the
formation of the compound of type 7 or the rearranged product of 7 was not

detected. The isomerization of 6 to 4 may involve the intervention of diol (8),9

though the formation of this compound was not observed in the present reaction.
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Hydroxycyclopentenones of type 9 may be synthesized from mono substituted

furans by this new method. For-example,,2-pr_opy1—4-hydroxycyc3:opentenonell was

prepared from butylfuran in an overall yield of 37%.
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R=Pr 10 9
In principle, there would be no particular restriction as to the structure of

the group R in this reaction.12 Thus, the combination of this new method with the
reported reaction;3-wourd,givea wide potentiality in the syntheses of the related
compounds of prostaglandins. The study on the syntheses of some of the latter

compounds is in progress.
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