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A USEFUL PREPARATION OF 4-SUBSTITUTED 5-HYDROXY-3-0XOCYCIOPENTENE
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The 3—oxocyclopentene molecule and its 5-hydroxy derivative are
present in several biologically active natural producte as major
structural featuress this has given rise to conasiderable interest
and efforts to develop efficient syntheses of these molecules (1).
In this letter we wish to describe a useful two~step synthesis of
4~-mubstituted 5-hydroxy-3~oxocyclopentene by molecular resrrangement
of 2-furyl carbinols.

In fact, 2-furyl carbinols 1, sasily obtained through the usual
procedure of a Grignard reaction (2), were submitted to acid-cataly-
zed hydrolysis in acetone-water mixturej; under these conditions, the
compounds 1a, 1b, and 1o undergo a molecular rearrangement, yielding
directly 2a, 2b, and 2¢ (Table 1),
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The rearrangement proceeds stereospecifically: the 1H—NMR data

show the formation of one only enantiomeric pair, In fact, both the
compounds 2b and 2¢ afford monoacetoxy derivatives, which show only
clear singlets for the acetoxy groups (CSDS’ respectively at 1.71 5
and 1.68 § ). Between the two possible pairs, (I) and (1I), only
(I) is formed, as indicated by the spectroscopic datas
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1 proton shows as a neat dou-

a) In the B-NMR spectrum of 2a, the C,
blet (J = 2.5 Bz), in agreement with a trans coupling of C 4 and
05 protons; it is well known that in cyclopentene derivatives
Yois” Jyrans (Tois = 68 B2y Jppong = 273 H2) (3).

b) In the 15N spectrum of 2¢, the secondary methyl shows as a
clear doublet at 1.266 (J =7 Hz); by double irradiation at
1,26  , the signal of the C, proton at 2.27d turns into a dou-
blet (J = 2 Hz), again in agreement with a trans disposition
of the 04 and C5 protons.
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1 TABLE 1%
H-NMR data™* - IR data™*
compounds c 1 ~H c 2—H c 4-H c 5—H C=0 C=C Yield

d of 4 d of d d broad s 1714 1602 65%
on T.38 6.10 3.28 4.70
= J=3 Ji= 15 J =25

J2- 6 J2= 6

dof & aof 4 m broad s 1710 1597 T0%
b T¢45 6.07 2.12 4.57
= J,= 3 J.,= 1.5

1 1

J2= 6 J2= 6

a of d da of a4 d of-q broad s 1715 1600 30%
—— J1= 3 J1= 1.5 J1= 2

J2= 6 J2= 6 Jo= 7

# The IR and 1H-NMB data were completely in agreement with the ones reported

for similar compounds (4).
w» T Num (CDCJ.3,(S $ J values are reported in Hz); IR (1% 0H013, Um, em ).
The reaction mechanism can be explained in terms of a thermal electro~

cyclic reaction of a 4 X electron system, that is conrotatory (5).
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Iypical procedures

3 g of 1a, (1b or jc), are dissolved in 231 acetone-water mixture
(40 ml); then the acid is added (6) and the solution is stirred at
50 °C for 24 h. The usual work-up (dilution with AcOEt, washing with
NaH(‘,'O3 and H20, drying over anhydrous Naaso 4 and evaporetion of the
solvent) yields a reddish oil that is chromatographed on 8102: elution
with 231 benzene-diethyl ether gives respectively 2a (1.950 g), 2b
(2.1 g), and 2¢ (0.9 g), as oils.

We are now studying the synthetic utility of this rearrangement.,
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