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PHOTOLYSIS OF p-BENZOQUINONE IN N, MATRICES AT 12K 

A NOVEL DECOMPOSITION PATHWAY 

Ian R DunkIn" and J Gavin MacDonald 

Department of Pure and Applied Chemistry, Unlverslty of Strathclyde 

Cathedral Street, Glasgow, Gl 1XL 

SUMMARY Photolysls of p-benzoqulnone In N, matrlces at 12K has been found 

to give acetylene and COT l,l+-naphthoqulnone and 9,10_anthraqulnone, however, 
are inert under slmllar condltlons 

Photochemlcal reactlons of p-benzoqulnone and other qulnones have been 
1 

extensively studled, but the photo-ellmlnatlon of CO from qulnones has rarely 

been reported e-Benzoqulno;e appears to react by loss of CO, only when 
31L 

subJected to a glow discharge or flash-vacuum thermolysls. The products 

formed under these condltlons are either mixtures of vlnylacetylene and other 

hydrocarbons' 
213 

or dImerIc derlvatlves of cyclopentadlenone Acetylene has 

not been found as one of the products, and has been speclflcally excluded as 

an IntermedIate In the formatlon of vlnylacetylene 

We now report our fIndIngs on the photolysls of p-benzoqulnone In N, 

matrlces at 12K MatrIces were prepared by subllmatlon of the qulnone on to 
5 

a CsBr wlndow cooled to 20K, with simultaneous deposltlon of N, The 

temperature was lowered to 12K prior to photolysls. Irradlatlon of the 

matrlces with a l25W medium-pressure Hg arc, fItted with a water filter, led 

to slow decomposltlon of the qulnone. The reactlon was followed by IR 
6 -1 

spectroscopy During 175 min., the IR bands of p-benzoqulnone (vco 1662 cm ) 

dlmlnlshed slightly (ca 25% photolysls), while the IR bands of acetylene 

(3268 and 750 cm 
-1 -1 7 

) and CO (2140 cm ) appeared Further photolysls (up to 

500 mln ) Increased the yield of acetylene and CO, but no other product IR 

bands were observed. The matrix photolysls of p-benzoqulnone 1s not, 

therefore, an efflclent process, but seems to lead cleanly to acetylene and 

co. We have been unable to find a precedent for this mode of decomposltlon. 
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Analogous reactIons of 1,4-naphthoqulnone and 9,10-anthraqulnone would 

yield benzyne as one of the products Both of these qulnones, however, were 

found to be Inert when Isolated In N, matrlces at 12K and subJected to 

UV-lrradlatlon 

The facts that (1) the matrix photolysls of E-benzoqulnone follows a 

different pathway from that found for solutions at more usual temperatures, 

(~1) that the reactlon seems to have a low quantum efflclency, and (111) that 

other qulnones do not behave slmllarly, all suggest the posslblllty of a 

two-photon process Further studies may help to decide this point 
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