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The thermal decomposition of 1,2-dioxetane may generate electronically excited Carbony 

compounds. 1-6 The fluorescence of excited carbonyl compounds thus generated has been observed. 196 

Wynberg recently reported that admantylideneadmantane peroxide exhibits a remarkable thermal 

stability (mp 162-3’) and Its decomposition is chemilumineecent. 
6 

Chemiluminescent reactions 

usually involve the decomposition of a metastable energy rich Intermediate. 7 The report by 

Wynherg implie. that the thermal decompoaltlon of a dioxetane at elevated temperatures may 

be a controllable unimolecular chemlluminescent reaction. In vler of the lou fluorescence ef- 

ficiency of aliphatlc carbonyl compounds (Of = 1.0-4.4~lO-~),* the thermal decolpolritlon of ali- 

phatic 1,2-dloxetanes is not expected to be an efficient chemllumineacent process. Pluorenone 

fluoresceswith an appreciable quantum efficiency even at room temperature (of = 0.043 in DKV 

at 300°K, 9 0, = 0.12 in ethanol at 77”K1’), and the decomposition of j,4-bie-blphenylene-1,2- 

dioxetane (1) may be 8 more efficient chemilumlnescent process than the decomposition of all- 

phatlc dioxetanes. Although the ccnpound has been suggested 8s an interrredlate In the photo- 

oxygenation of bis-fluorenylidene (z), it has not been isolated 8nd CharPCterized. ll 
In this 

coamunlcation re ai6h to report the syntheels and chemistry of thicr capound. 

1 
heat 

+ hv 

5143 



5144 No. 50 

Compound 1 was synthesized from 2 by the elegant method developed by Story and coworkers. 
I.2 

A solution of 2 (984 mg) in pinacolone (50 ml) was treated with ozone at -40 to -45" until no 

more ozone was absorbed. The solvent was removed at 0.1 torr below 0'. The product (308 mg) 

aeparated as a white solid when the yellow viscous residue was treated with cold trichloro- 

fluoromethane, mp 135" (dec), and it was recrystallized by dissolving in methanol and cooling 

the solution to -40". Pure 1 was isolated as off-white prisms (210 mg), mp 150" (dec); ir (KBr) 

1031, 1017 and 1010 cm -l; uv max (ethanol) 305 (E 5100) and 291 nm (E 7800); mar (CD2C12) 6 

6.48-7.80 ppm (III, AM); anal. (found) C, 86.79 and II, 4.50. The product is not appreciably con- 

taminated with fluorenone as indicated by the lack of absorbance beyond 360 nm [fluorenone, 

hmax(MeOH-EtOIi) 380 nm (E 250)l"]. 

When a solution of 1 in benzene was refluxed for 4 hr, it was converted to fluorenone 

which was identified by its mp, ir spectrum, tic (one-spot), and 2,4-DEP derivative. A bluish- 

green luminescence was observed during the reflux of the benzene solution, and it was more in- 

tense in refluxing chlorobenzene (130"). The chemiluminescence observed was qualitatively 

similar to the fluorescence of fluorenone. The emission may be intensified by the addition of 

9,10-diphenylethynylanthraoene (DPRA). An intense yellowish-green,emission remained observable 

for approximately 25 min from a reluxing solution of 1 and DPRA (5 mg each) in chlorobensene 

(10 ml). The luminescence efficiency of these systems and the photoluminescence of 1 are being 

investigated. 
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