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Methylenecyclopropene (I.) occupies an interesting position in the C4H4 class. Evi- 

dence for its formation either as a stable canpound or a reactive intermediate has not been 

reported. In contrast, cyclobutadiene has been convincingly detected as a short-lived molecule 

(1) and more recently tetrahedrane has been suggested (2) as a reactive intermediate. However, 

substituted methylenecyclopropenes (3) have been prepared and this encouraged us to attempt the 

isolation of the parent bdrocarbon. 

An attractive precursor to 2 is a-l-methylenecyclopropane-2,3-dicarboxylic an&dride 

(g) which can be prepared frcm Feist's acid (4). The former upon thermal activation would be 

expected to undergo decarbowlation and decarboxylation as does maleic anhydride (5) or 

phthalic anbydride (6). Alternatively, mercury sensitized photolysis of 2 in the,gas phase 

would also be expected to result in l_ on the basis of recent studies of cyclic qdrides (7). 

For exsmple, cis-1,2-cyclobutanedicarboxylic anhydride gave cyclobutene as a primary photo- - 

product (7). 

Mass spectral monitoring of the pyrolysate frau 2 at low pressures (10 
-4 

Torr) and 

short contact times (~a lmsec) (flash vacua pyrolysis (8)) showed that deccmposition began 

to occur at around 500" and that 2 was essentially, canpletely decanposed at 100C". The primary 
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themsl preepnent had m& 52 (Ck%J, and its concentration increased regular;ly as that of the 

parentmolecule decreased. The ionization potential of the former (g.geV, lOCOo) corresponded 

to that-of viwlscetylene (2). Consistently, isolation of the pyrolysate by rapid quenching 

on a liquid nitrogen cooled dewar revealed that viqlacetylene (2) was the major product in 

the temperature range 550 - lOO0”. The cmpo~ition of the pyrolysate at 

belosr (9). 

7200 is given 

2 

So evidencewas obtained for 

were obserrred in the mu spectruu (l0) 

ob=-=d~'glpc. 

The Bp sensitized photolysis 

sqy other C$$, species; no major extraneous absorption8 

of the pyrolysate nor were there a~ extraneous peaks 

of g in a gati flow system at low pressures (7) gave the 

products listed (9). Considerable polymeric material remained in the liquid nitrogen trap 

where products were condensed anI on the walls of the qmrtz irradiation tube (IL). 

!3% 5% 5% 

The observed products frcm both -lyeis and photolysis experiments suggest that 

& uuiergoes ieolerization to 2 or fmgmexrtation to acetylene at the reaction conditions. 

Similar CQ$, products were recently obtained Fmm the light induced reaction of carbon suboxide 

with cydloprop&e; the carbens 5 a& tetrahedrane were proposed intermediates (2). 

We recognize that biradical zmay be an important intelmediate, especially in the 

pyrolysis experiments, since it is well known that simple met~lenecyclopropanes (l2), as well 

as Feist's acid or ester (13), lmdergo facile themal isanerizations through similar inter- 

mediates; May g3ve &or i-ric CQ$ intelrmediates which would bypass 3. Indeed, the 

obsenmtion ofmethylace~lene would appear to require sane decomposition of 2 Vi8 a relatively 

tprtwus pathway other than sequetiial or concerted decarbonylation-decarboxylation. 
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It is interesting that Baird and Dewar hawe calculated a heat of fwtion (79.1kcal/ 

mol) ard strain energy (58.1 kcal/mol) for & (14) which are greder than the fume qwmtitiee 

calcdated for cyclobutadiene (65.0 kcal/mol and 32.8 kcal/bol, respect~ely) (15). These 

results are qualitatively consistent with our obaervmtions. Tbediffen?nceinstabiJ_i~ 

between the CQ-I,+ isaners may be great enough to allow detection of cyclohtadiene as a reactive 

intermediate but may preclude detection of ,1 at casparable conditiona. On the other hma, tbs 

stability of 2 must be markedly affected by groups which stabiliae the dipolar fone $, as 

evidenced by the substituted met~lenecycloprope~e which are isolable (3). 
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