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Within the past few years, the syntheses of substituted cyclo-
pentenones, like 5 and 6, have been the objeect of intensive investiga-
tions, since these compounds are major synthons for the prostaglandins
assembly via conjugate addition of organometallic derivatives (1).
Nevertheless, at present, only complex multi-step syntheses are avai-
lable (2).

Recently we reported a new method of construction of cyeclopen-
tenone derivatives by acid-catalyzed rsarrangement of suitgble furyl-
carbinols, alkyl or aryl 2-substituted (3). In this letter we wish to
report the first important extension of this method to 2-furylecarbinols
DPossessing a second functional group in their side chain, whose appli-~
cability has rapidly and efficiently led to the synthesis of (i) t-butyl
3-hydroxy-5-oxo-1-cyclopenteneheptanoate 2, and its deoxy-derivative 6,
key intermediates in the preparation of the prostanocic acid skeleton
(1, 2).

The starting material, t-butyl 8-hydroxy-8-(2-furyl)-octano-
ate 2, was easily prepared by reaction of t-butyl 8-formyloctanoate 1 (4)

with 2-furyl lithium in dry EtzO at -20 °C for 15 minutes.
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max
relative to the furan protons; 4.55 (%, 1 H, -CH-OH), 2.30 (m,1 H, -OH)

2.10 (m, 2 H, -CH,~ = to the ester function) (5).
2 (1 g) was dissolved in 2:1 acetone~water mixture (20 ml), then

0.15 g of PPA were added and the solution was stirred at 50°C for

24 h. The usual work-up {(3) furnished s reddish oil that was chroma-

tographed on SiO2 : elution with 2:1 benzZene-diethyl ether yielded

the pure ester 3, C16H2604, as 0il (0.51 g, 51 %). &/ nax 3600, 1730-

1710 (broad), and 1600 cm—1. 5 7.48 (dd, 1 H, J1= 3 Hz, J2= 6 Hz),

6.13 (dad, 1 H, J1= 1.5 Hz, J2= 6 Hz), 4.58 (m, 1 H, -CH-OH), 3.3 (m,1 H,

~OH), 2.15 (m, 3 H, -CH,- and -CH-, * respectively to the ester and
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ketone functions); elution with 921 CH20;2—0H30H afforded the hydroxy-
acid 4, C,,H g0, (0.2 g, 20 %), O 7.50 (dd, 1 H, J=3Hz, J,= 6 Hz),
6.20 (dd, 1 H, J,= 1.5 Hz, J,= 6 Hz), 5.55 (m, 2 H, -COOH and -0H), 4.7
(m, 1 H, -CH-OH), 2.3 (m, 3 H, -Q§2— and -CH-, respectively « to the
acid and ketone functions) (6).

The compound 3 showed synthetic versatility: in fact, after ad-
sorption on alumina (Brockmann grade III, basic) for 16 h, and elution
with 4:1 benzene-diethyl ether, 3 underwent a conversion to (i) t-butyl
3-hydroxy-5-0x0-1-cyclopenteneheptancate 5, C16H2604’ (yield 95 %), a
key intermediate in the 1=GE1 synthesis (1). JJ nax 3610, 1735-1710
(hroad), and 1640 cm '3 &  7.05 (m, 1 H, Cy=H), 4.85 (m, 1 H, C,-H),
4.2 (m, 1 H, -0H), 2.7 (ad, 1 H, 041§; J1= 16 Hz, J2= 6 Hz), 2.3-2.0
(m, 5 EH, C41§, the allyliec -CH,~, and the -CH,~ A to the ester func-
tion) (7).

2 2

This conversion has proved to be interesting in synthetic field,
but at present we have no fact that can support a possible mechanism:
however, the reaction might proceed via dehydration-hydration sequence
(heterogeneous catalysis being involved), with the initial formation
of an unstable cyclopentadienone (8), that immediately changes into the
more stable —/G unsaturated ketone 5; this assumption is supported
by the fact that when the C=C double bond of 5 is reduced, only the
dehydration reaction occurs, with the formation of the more stable
d.—/g unsaturated ketone 6.

In fact, 3, by catalytic reduction on Pd/CaCO3 in methanol
and subsequent elution on alumine (Brockmenn grade III, basic) with
benzene, yielded nearly quantitatively the t-butyl 5-oxo-1-cyclopen—
teneheptanocate 6, C16H2603’ as 0il, a key intermediate in the synthesis
of 11-deoxy PGF1
staglandins (9). lJan 1730, 1705, and 1€35 cm—1;<§ 7.2 {(m, 1 H,
czﬁg), 2.5-2.0 (complex m, 8 H, 2 allylic -CH

tuated to the ester and ketone functions).

» & pharmacologically active derivative of the pro-

>~ and 2 -C§2— K si-~
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This synthesis represents a new and useful alternative to the routes
at present employed, since the starting materials are eagily availa-

ble and overall yields of the products are satisfactory.
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