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PEACTION OF SINGLET OXYGEN WITH E-ALKOKYENONES 
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Summary: Singlet oxygen reacts with 1-acetyl-Z-methoxycyclopentene (la) to give the unsat- 
urated hemiperketal 3a. 
the epoxy-B-diketone% 

3a decomposes by an intermolecular oxygen atorn transfer to give 

-* Several S-alkoxyenones which are held in the s-trans conforma- 
tion failed to react with singlet oxygen. 

As part of our continuing interest in the reactions of enophiles with o,B-unsaturated 

carbonyl compounds, 
la we have investigated the reaction of singlet oxygen with several 

compounds possessing the B-alkoxyenone subunit. Of the two expected reaction modes, ene 

reaction (Scheme I, path a) and dioxetane formation (path b), only the ene reaction was 

observed. 
lb 

Furthermore, the ene reaction occurred only with S-alkoxyenones capable of 

adopting the s-cis geometry. This geometry preference for the reaction of enophiles with - 

ac,E-unsaturated carbonyl compounds has been noted previously. la,2 
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RO 

b 
a 

5189 



5190 

Tbe photuoxypenatinn 
3 

oi I-acety.'-.?-methoxycyclopentcine fla) at 10°C gave essentially 

complete cor,version (NE%) to Z-acetyl- ?,3_c)~idocycloper:ter,one (2a)4 (Scheme IT). Flash - 

cbromatogrnphy' (10% FtOAc - pet ether! of the rwction mixture (after cor,centratior at 

reduced pressure) affcrded ?a ir. /IOX yield. T11e iow yield -. c,f purified material reflects 

considerable on-column decomposStion. When the photooxygenatior. 
'1 

was conducted at -78°C. 

:a was - converted quactfcatively (UP%, -4O'C) to I-acetyl--5-hydroperoxy-5-metboxycyclo- 

pentene (3a).6 - On warI?;ng to O"C, the KM?? signals attribu?cd to the a!lpljc hydroperoxide 

3a disnppeared completely, and _- - was produced as the only detectable product. 

Scheme TI 
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b R=CH, 

s R = OC,H, 

The decompositions of 3a to 2a could proceed by way of an intramolecular epoxidation -_ - 

or by an intermolecular process. The facilit) with which the decompositjon occurs 

suggested the possibility of an intramolecular process invclving 5a as an intermediate. - 

That this is not the case was demonstrated by performing the photooxygenation of k using 

a I:3 mixture of 
16 
C2 and "02. Assuming negligible isotope effects, 

8 
the 2a produced by __ 

an intramolecular tiecomposition of 3a should be 752 18C - 2 labeled (m/e 144), and none of 

the singly 
18 
0 labeled material (m!e 142) should be observed. If 2a were produced by - 

intermolecular epoxidation, the ratio cf unlabeled 2a: 
18 
0 labeled 2a: 

18 
- - O2 labeled 2a - 
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should he 6:38:56, respectively. The observed rat?.@ of m/e 140:142:ii4 was 14:41:4S, which 

2-s in fair agreement with that expected for an intermolecular process. 
?,lO 

‘Treatment of 3a with 1.5 equivalents of triethyl phosphite a+ -‘iC’C gave 5CX - 

conversion to Z-acetplcyclopent-2-enone (&), identified by spectral comparison to 4a -_ 

prepared by a separate route. 
1 1 

Conducting the reduction at higher temperatures or in the 

preserce of a larger excess of triethyl phosphite led tr a complex mixture of products. 

Ethyl 2-methoxycyclopentene carborylate (2) reacts with sinslet cr;.ygen3 in a s;milar 

fashion (at -4G”C) to give ;O; 
l? 

however, the conversion was not as clean as that witl, la. - 

:11 ter approximately 502 conversion of lb to 3b the rate of the intermolecular - - 

decomposition of 3h becomes appreciable. - The decomposition of ?b leads nrt only to ?b (ca. - -_ -_ 

40X), but also to several unidentified products. 

The three tt-alkoxycnones &, i3 6b and z,l3 which are structurally corfined to the - 

s-trans conformation, fail to react with singlet oxygen at -78OC or at ?f!‘C. 
14 

Mecha- 

nistic arguments about the possible basis for the difference in reactivity of s-cis and 

s-trans enones toward singlet oxygen have previously been suggested;’ how-ever, this. is -__ 

still under investigation. 
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