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In 1949 Coyneg)and Bayer 'reported tha t thermal dimarization of acrylonitrile produced 

1,2-dicyanocyclobutane. We have found that acrylonitrila dimerises into 1,2-dicyanocyclo- 

butane photochemically in the presence of sensitisersf). In a typical example, a solution 

containing 32.2g of acrylonitrile, 31.5g of acetonitrile, lg of benrophenonr and lg of anmnia 

water was irradiated by a 27(X high pressure mercury lamp at 20-C for 6 houra. Aa the raeult 

9.58% of acrylonitrile converted into 1,2-dicyanocyclobutane and I)0 polymer uu formed. 

The ratio of cis and trans dimers nas 58/42.* 

Search for effective sensitizers has revealed that they are required to kave tha 

excitation energy of triplet more than ca. 62 kcal/mol. Namely, propiophenone (74.6), 

xanthone (74.2), acetophenone (73.6), bansaldehyde (71.9), carbamols (70.1), benroph~ome 

(68.5), thioxanthone (65.5) and 4qhenylbenzophenone (62.8) are effective aa aenaitieera. 

but naphthalane (60.9), benzil (53.7), eosin (43.0) and anthncure (42.5) do not rensitiae 

the photodimerieation of acrylonitrile, where the values of the excitation energy of triplet 

(kcal/mol)4)5are parenthesized. 

From the results we suggest a following reaction mechanism. Probably, 

hJ *(1) 
S > s 

*(3) 
-s 

sensitizer . 

S*(3)+CH2=CHCN - StCH2=CHCN*(3) 

+ Authentic samples of cis and trans 1,2-dicyanocyclobutane were prepilPad according to Lehn 
and Raymond.7' 
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CN CN 
I---j cc + 

CN cl- --_ a 

intramolecular ceupling of the biradial I proceeds so rapidly that dimerization predcaninates 

over polymerization. If the cyoloaddition reaction mechenJ.sn is conczrted one, the reaction 

must be stereospecific 6) . Therefore the cis/trans ratio of the produced dimers indicates 

that the cyclodimerization proceeds mainly through a multistep mechanisn involving the 

discrete biradical intermediate. 

Photereaction of acrylonitrile in ethanol or cyclohexane also gives 1,Micyanocyclo- 

butane. Rut in those instances, linear high polymer is a mein product. These results are 

not difficult to intarprete, because the following reactian is well known 5) , where RR is 

alcohol or saturated hydrocarbon. It seems likely 

(c&i5&XJ*(3)+RR .-> (CgH5)@-GR+R' 

that the reactive redicals derived from the reaction of benzophenone at excited triplet state 

with solvents attack acrylonitrile monomer to initfate chain reaction of pol_ymerization. 

Therefore selection of a solvent is important. 

1) 

2) 

3) 

4) 

5) 

6) 

7) 

Details will be reported later. 
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