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Recently we have reportud’ a convenient prepamtion of pure cyclopropenone, which makes this funda- 

mental substance available for chemical investigations. We now wish to describe a number of the chemical ox- 

plorations we have carrid out with unsJ#Htuti cyclopropenone. For rough classification purposes, wa have 

(somewhat arbitrarily) divided these reactions into chemistry which takes place at the carbonyl grog, the sub- 

ject of this communication, and chemistry which takus place at the carbon-u&m double bond, the subject of 

the accompanying communication. 

On reaction of cyclopropenorm with one equivalent of Rr2 in CDCl3 solution at -3O”a solid supamtss 

which has an mu singlet at b9.35, 0.2 ppm lower than cycloprapenone, and to which we assign structure 1. 

This material reacts with cyclohexene to regenerate cyclopropenone and form cyclohexarm dibmmide quantib- 

tlvely. On warming to 00, lis converted to tram-~-bromoacryloyl bromide @in 69% yield; the cis isomer 

could not be detected. Thus Rr2, o “double bond reagent”,successively reacts with the carbonyl and the single 

bond of cycloprapenona but does not odd to the double bond. 

As expected, reaction of cyclopropenons with triethyloxoniumfluoroborote at 0” in CDC13 leads to the 

formation of the related ethoxycycloproponium fluorobomte 2, whose sharp singlet is shifted 0.3 ppm downfield 

from the sigml of cyclopropenone and which shows J,3c3( of 252 Hz and JHa of 1.2 Hz. However, in tri- 

fluoracatic anhydride cyclopropenono reversibly affords the covalent derivative 4; the sharp singlet in the nmr 

is mw 1.O3 pprn upfield from the sigml of cyclopropenoar , and JIx+ is 240 Hz while JH+ is 1.1 Hz. 

These data are in good agenrnmnt with those for other 3,3-disubstituted cyclapropenes. 

Cycloprcpenorm is moderately stable in +lfLamacetlc acid, but at 35’ f 0.1” it reacts with a halflife 

of 15.8 hr to afford compound 2. Of course, in this case there is some ambiguity about the sequence of reactions, 

since in the product them has also been an additlon across the 2,3 bond. Similarly, thidaoetic acid reacts with 

cyclopropenom to yield a cyclopropane& in which two thiolacetic acids hve added across both the carbon- 

carbon double bond and the carbonyl group, and in which again the sequence of reaction is ambiguou. 

4415 



4416 Ma. 45 

When cyclopropenone is treated with t-butyl hypochlorite at room temperature in CH2CI2 the product is 

cis-t-butyl &chloracrylote~, in 45% yield. Same of the trans isomer is also formed, but it seem likely that 

this is the result of isamerization of z. If cyclopropenone is instead irradiated with a solution of t-butylhypo- 

chlorite ot low temperature a Polymer results which moy well reflect free radical polymerization of cyclopropen- 

one, since it does not occur in the absence of t-butylhypochlorite. 

When a CDCl3 solution of cyclopropenone (0.7 M) was heated at 100° it afforded brown amorphous pol- 

ymer together with a small amount of unstable dimer 8, whose nmr was consistent with this structure. This mode 

of dfmerization has been observed previously 
3 

with substituted cyclopropenones. When cyclopropenone was 

heated with one equivalent of diphenylcyclopropenone under the same conditions a 52% yield of the related 

stable odduct Ecould be obtained, m.p. M-144”. It seems likely that the formation of 5 and 9 involve nu- 

cleophilic attack on the carbonyl carbon of cyclapropenone, followed by I,2 cleavage and cyclization. 

Of course, cleavage of the 1,2 bond could also in principle be initiated by attack on carbon 2. Appar- 

ently this happens with a sulphur ylide, with which cyclopropenona at -78’ in CH2C12 affords a SO% yield of 

the pyrone 3 m . p. 63-bl”, whose structure was confirmed by an independent synthesis. As shown, webelieve 

that this process involves initial attack on the carbon-carbon bond of cyclopropenone, leading to 1,2 cleavage 

and a ketene intermediate. Even more striking, the Wittig ylid bcnzylfdene triphenylphosphorane affords a- 

mphthol (z), presumably again by such a sequence involving a ketene. Here a typical ‘tarbonyl reagent” 

attacks the double bond instead. A similar attack occurs with Grignard reagents, as the accompanying comm- 

unication describes. 

Fimlly, photolysis leads to 1,2 cleavage; while cyclopropenone absorbs only at short wavelengths, 

3,4 when it is irradiated through quartz it eliminates carbon monoxide, in common with other cyclopropenones. 
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