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Maahs and Hegenberg in their review of the chemistry of squaric acid (I) 

state: "Das Slure-dichlorid der QuadratsWure, Dichlor-cyclobutendion, lllsst 

sich aus Quadratsgure nicht herstellen." (1) Since dichlorocyclobutenedione 

(II) (2) is an important intermediate in the preparation of mono- and di- 

arylated cyclobutenediones, a reinvestigation of this potential route to its 

synthesis was undertaken. Indeed I does not react with refluxing thionyl 
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chloride alone. However, treatment of I with 2 molar equivalents of thionyl 

chloride, neat or with benzene as solvent, and catalytic amounts of N,N- -- 

dimethylformamide (DMF), at reflux for 20 min to 2 hr gave II in greater 

than 75% yields. 

Furthermore, excess thionyl chloride and DMF under the same conditions 

caused an unexpected replacement of one of the carbonyl oxygens with two 

chlorines yielding perchlorocyclobutenone (III) (3) (76% isolated). One of 

the carbonyl oxygens in 1,2-diphenylcyclobutenedione was similarly replaced 

yielding 4,4-dichloro-2,3-diphenylcyclobutenone. (4) The last carbonyl 

oxygen in both cases was relatively inert to this displacement. Similar 

treatment of 3-phenylcyclobutenedione was complicated by allylic-type 
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rearrangement of the expected intermediate and gave only mixtures which were 

not separated. 

The type of reaction involved in the conversion of II to III has no 

analogy in the literature.(5) Since it is dependent upon the presence of 

DMF, the first step probably involves chloriminium assisted attack of the 

nucleophilic Cl@ a of ClCIi- Me2 Cl@ on carbonyl yielding an oxyanion which 

could attack either ClCH- Me2 @ or SGC12, resulting in the second chlorine 

substitution via the appropriate chloroester. 

Further chemical evidence for II, in addition to identity with the liter- 

ature description,(a) was obtained by conversion of the crude reaction pro- 

duct with 1 molar equivalent of AlC13 in benzene followed by hydrolysis to 

3-chloro-4-phenylcyclobutenedione (6) (64% yield). Under similar conditions 

perchlorocyclobutenone (III) did not undergo Friedel-Crafts acylation. 
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