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THE IRRADIATION OF 2,2'-DI(pHEAy IEI'EMYL)BIPEENYL 

Ruil H. White and Alexander A. F. Sieber 
Department of Chemistry, The Johns Hopkins University, Baltimore, Maryland 21218 

(Received 8 Ray 1967) 

It has been reported that 2,2'-di(phenylethynyl)biphenyl (I) yields an isaneric CCanpoUnd (A) 

on irradiation (and also thermally); tetrahedrane (II) and cyclobutadiene (III) structures were 

considered as possibilities for the isomer (l), but no structural investigations were made. 
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We have repeated the conversions and confirm the formation of iscmer A, m.p. 230-231°. Under 

optimun conditions, tiegassed 10-k solutions of I (a) heated at 100' in isooctsne for 20 dsys, or 

(b) irradiated with a sunlamp for 2 min. through Pyrex at 25' in ethanol possessed ultraviolet 

spectra very close to that of pure isomer A (Fig. 1)(2,3). 

A third possible structure (IV) for the isoser was ruled out by Randil and Dessy on the 

basis of the ultraviolet absorption spectrun (1,k). 
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Similarly, 9,9'-biphenanthryl (V), a campound which could in principle be derived from III (51, 

can be eliminated on the basis of the ultraviolet spectrum (6). Furthermore, structures II and 

III can probably also be eliminated from consideration in viev of the absorption spectra of model 

biphenyls (7) and a model cyclobutadiene (8). The absorption spectrum of isaner A suggests that 

it is a highly conjugated aranatic ccmpound, probably of the etype (9). 

A consideration of possible courses for the isauerization leads to 9-phenyl-dibenz[a,c]- 

anthracene (VI) as a likely possibility. The ultraviolet absorption spectrum of isuPer A is 
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actually very similar to that of dibenz[a,cl anthracene itself (7). A comparison of photoisomer 

A and authentic VI (3) has now been made and the two substances are, in fact, identical (10). 

The infrared, ultraviolet, and wr spectra, the melting points, and the rfs (TLC) of the two ssm- - 

ples were identical; the melting point of a mixture, furthermore, showed no depression. The 

structure of VI, establisned by Bergmann and Berlin (31, is confirmed by rmw spectra at 60 and - 

100 MHz, which show a singlet at 0.85~ (11) and multiplets centered at 1.27, 1.54 (121, 1.86, 

2.47, and 3.001 in a weight ratio of 1:1:2:1:12:1. 

In the hope that conpounds II and III might be formed as metastable intermediates in the 

irradiation of I, we have carried out photolyses at low temperatures: (a) in an EPA glass at -1909 

(b) in isopentane at -135' (131, and (c) in isooctane or ethanol at -70'. The reactions vere 

followed in the ultraviolet at the temperature of the irradiations. Canpound I proved stable at 

-190° and -135' to light fran either a sunlamp or a medium pressure mercury arc. At -70°, VI was 

formed accartpsnied by side-products vith spectra closely related to that of phenanthrene. 
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Compound I was also photolyzed in a fluorocarbon matrix (14) at -190°, -130°, and -80° with 

essentially the ssme results as in solution. After each test, the ssmple was heated to loo', but 

in no case was evidence for a heat-labile intermediate found. Thermal decompositions of I (lo-3 

degassed solutions in isooctane, 48 hrs. at 150') gave over 80% of compound VI along with small 

amounts of the same side-products that were found in the photolyzed samples. The side-products 

had very similar properties, but three compounds were finally obtained in an enriched state by 

preparative TLC; all had melting points over 400' and ultraviolet spectra closely resembling the 

spectra of phenanthrene and compound V but shifted to longer wave lengths (15). lo unambiguous 

evidence for the formation of campound V was obtained. A similar temperature dependence for 

photolysis has also been noted for 5,6-diphenyldibenzo[a,e]cyclooctatetraene; at rocm temperature 

the 5,11-diphenyl isomer was formed, as reported by Stiles and Burckhardt (16), whereas at -lPO", 

the compound was essentially stable to light. At -80°, other photochemical reactions occurred 

which led to only end absorption in the ultraviolet spectrum (not changed by subsequent heating). 
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