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PROSTAGLANDINS V11 BASE-CATALYSED AUTOXIDATION OF o~HYDROXYCYCLOFENTANONES
AND THE SYNTHESIS OF 9,10-DIKETOFROSTANOIC ACIDS

M.P.L. Caton¥*, G, Darmbrough and T. Parker
The Research Iaboratories, May & Baker Limited
Dagenham, Essex, RM10 7XS, England

Summary. o-Hydroxycyclopentanones (1,3) are autoxidised to 1,2-cyclopentanediones (2) by
molecular oxygen 1in alkaline solution. This oxidation procedure i1s used in the first synthesis

of an 11-deoxy-9,10-d1ketoprostaglandin.

In the course of studies on 1l1-deoxyprostaglandins, we have recently shown that 2-alkyl-5H-
~hydroxycyclopent-2-enones may be prepared from epoxides of 2-alkylcyclopent-Z2-enones and then
elaborated to 11-deoxy-10-hydroxyprostaglandin derivatives (1a). 1,2

We now wish to report our finding that a-hydroxyketones (1 and 3) undergo a base-catalysed
autoxidation in the presence of molecular oxygen to give o~diketones (2). This reaction was
first observed when the o-hydroxycyclopentanones (1,3) were simply allowed to stand at room
temperature in agueous ethanolic sodium hydroxide, although formation of the 1,2-diketone,
which could be monitored by U.V. (enolate amion Amax ca. 300 nm.z), took place only slowly
under these conditions and was shown (using 1d) to be incomplete after 47 hrs. However, when
oxygen was passed through the reaction mixture, the oxidation was completed much wore rapidly.
Thus, bubbling oxygen for 2 hours through a solution of the 10-hydroxy-9-ketoprostanocic acid
methyl ester (1a) (50mg) in methanol (10ml) containing 1M agueous sodium hydroxide (1 drop)
gave, after acidification (NaH2P04) and ether extraction, the 9,10-diketoprostaglandin (2a)
(34mg), which was purified by chromatography on silica gel (ethyl acetate-cyclohexane, 1/1)
(9.4mg; 19%); A max (EtOH) 262nm ( € max 12,340); Amax (EtOH + NaOH) 301nm (& max c. 10,000);
$ (013013) 1.9-2.5 (58,m, .CH,COMe, .CH,.C:C.0H and 0:C.CH cig to side chain)2.72 (1H, 4d J=16
and 6Bz, 0:C.CH frans to side chain)3.15-3.45 (1H,m, HOC:CH.CH.CH:), %.63 (3H, s, OMe), 3.9-4.25
(1H, m, CHOH), 5.27 (1H, dd J=15 and 9Hz, CH.CH: CH.CHOH) and 5.68 (1H, dd J=15 and 6Hz, CH:CH.
cuoH). m/e 366 (M), 348 (M-H,0), 316 (348-MeOE), 295 (m—-C5H,H), 277 (295—H20), 245 (277-MeQH).
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The posaibility of using this autoxidation as a preparative method was further
investigated with the simple a=hydroxyketone (3)4, which afforded the diketone (2b) 1n good
yield using the followang experaimental procedure:-

o~hydroxyketone (3)4 was shaken in an atmosphere of oxygen with ethanol (10ml) containing
IM aquecus NaOH solution (2ml). The mxture was evaporated in vacuo, the residue dissolved
in water and acidified to pH4 with NaHZPO 4" Ether extraction then gave the diketone (2b)
(170mg; 77%), m.p. 104-6° (from ethyl acetate-light petroleum) (111:.5 104-5°).

This autoxaidation was also shown to occur with o=hydroxycyclopentanones (lc, 1d) as
obzerved by the X max of ca 300mnm, although here the products were not i1solated.

Although several instances of base-catalysed autoxadations of ketones to o-diketones
have been reported,6 the only other base-catalysed autoxidations of o=hydroxyketones to
a~-diketones of which we are aware are the little known examples reported for the oaroten01ds.7
Al though many more examples are clearly required to evaluate the broad generality of thas
method, 1t seems that this remarkably simple procedure could well find preparative application

in the oxidation of other o-hydroxyketones, especially where mild conditions are required,
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