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summar;v. or-Hydroxycyclopentanones (1,3) are autoxldlsed to 1,2-cyclopentanedlones (2) by 

molecular oxygen in alkaline solution. This oxldatlon procedure 1s used In the first synthesis 

of an ll-deoxy-9,10-diketoprostaglandm. 

In the ooume of studies on II-deoxyprostaglantins, we have recently shown that 2-alkyl-5- 

-hy&uxycyclopent-2-enones may be prepared from epoxldes of 2-alkylcyclopent-2-enones and then 

elaborated to II-deoq-lO-hydroxyprostaglandndln derlvatlves (la). lv2 

We now wish to report ow fInding that a+hydrowketones (1 and 3) undergo a base-catalysed 

autoxldatlon m the presence of molecular oxygen to give c+dlketones (2). Ws reactlon was 

first observed when the a-hydroyycyclopentanones (1,3) were simply allowed to stand at room 

temperature m aqueous ethanollc sodium hydroxide , although formation of the 1,2-dlketone, 

which could be monltored by U.V. (enolate -on ;\max E. 300 nm.3), took place only slowly 

under these condltlons and was shown (usmng la) to be incomplete after 47 hrs. However, when 

oxygen was passed through the reactlon rmxture, the oxldatlon was completed much more sapldly. 

Thus, bubbly oqgen for 2 hours through a solution of the IO-hydroxy-9-ketoprostanolc acid 

methyl ester (la) (50mg) in methanol (IOml) contanmng IM aqueous so&urn hydroxide (1 drop) 

gave, after acidlflcatlon (NaR2P04) and ether extractlon, the 9,10-diketoprostaglandln (2a) 

(34mg), which was purlfled by chromatography on slllca gel (ethyl acetate-cyclohexane, l/l) 

(9.4mg; lyh); X max (EtOH) 262~~1 (Imax 12,340); Amax (EtOH + NaOH) 3Olnm (emax c. 10,000); 

d (CDC13) 1.9-2.5 (5H,m, .Cg2C02Me, .Cg2.C:C.0H and O:C.CH C~S to side cham)2.72 (lH, dd J=16 _- 

and ~Hz, O:C.CH trans to slae chan)3.15-3.45 (lH,m, HOC:CH.C&CH:), 3.63 (3H, s, Oge), 3.9-4.25 _- 

(1H, m, CgOH), 5.27 (lH, dd J=15 and 9Ha, CH.Cg: CH.CHOZ) and 5.68 (lH, dd J=15 and 6Hz, CH:CI& 

CHOH). m/e 366 (PI+>, 348 (M-H20), 316 (348-MeOH), 295 (m-C$,,>, 277 (295-H20), 245 (277-MeOH). 

Hoyiyz* O&z? t*c”3 
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a, R’=(CH~)&O$HJ , R*= CHACH-$C,H,, b.R’=CH,,R’=H 

bH 

c,d-(CH,),CO&H,, R2= H d, R’=(cH &co,cH 3 R~=CH&HC~H,, 
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The posslblllty of uenng ths autoxldatlon as a preparative method was further 

lnvestlgated wrth the sample a-hydroxyketone (3)4, whch afforded the d&e-tone (2b) m good 

yield using the follomng experimental. procedure:- 

a-hydroqketone (3)4 was shaken U-I an atmosphere of oxygen w-~_th ethanol (1Oml) contanmg 

E aqueous NaOH solution (2ml). The nnxture was evaporated 1n vaouo, the residue dissolved 

In water and aoldlfled to pH4 tnth NaH2PO4. Ether extractron then gave the drketone (2b) 

(17oQY; 7730, map. 104-6' (from ethyl acetate-light petroleum) (lit.5 104-5'). 

Thus autoxldatlon was also shown to occur tylth +hydrowcyclopentanones (lc, ld) as 

observed by the 3 max of z 3OCnm, although here the products were not rsolated. 

Although several instances of base-catalysed autoxldatlons of ketones to cl-diketones 

have been reported,6 the only other base-catalysed autoxrdatrons of cc-hydroxyketones to 

Alketones of whch we are aware sre the little known examples reported for the oaroteno=cls.7 

Although many more examples are clearly required to evaluate the broad generality of tlvs 

method, it seems that thrs remarkably simple procedure could well find prepaxatlve application 

m the oxldatlon of other @hydrovketones , especially where rnld condltlons are requred. 
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