
Tetrahedron Letters Fo. 13, pp 1249 - 1251, 1972. Pergamon Press. Printed in Sreat Britain. 

THE PYROLYSIS OF HOMOPHTRALIC ANHYDRIDE. 
SIMPLE SYNTRRSIS OF BBNZOCYCLOBUTENONE AND FULVENRALLRNE. 

Richard J. Spangler and Jong Uo Kim 

Department of Chemistry, University of Idaho, Moscow, Idaho 83843 

(Received in USA 17 Jawary 1972; received in UK for publication 21 k%bruary 1972) 

We wish to record the thermolysis of homophthalic anhydride (L), a process which provides 

a ready synthesis of either bensocyclobutenone (2) or fulveneallene (3). Pyrolysis at two mm 

by subliming 1 (2.7-3.0 g during a period of 1-2.5 hr) in a stresm of nitrogen (22 ml/min at 

690 mm) over a hot nichrome wire1 results in the formation of two products, benzocyclobutenone 

(2) and fulveneallene (3). The products are collected in a cold trap at -78O while unreacted 

1 solidifies directly above the pyrolysis zone. When the cold trap is warmed to -25* at 1 mm, 

3 readily distills to a second -78* cold trap. The yields of pyrolysis products as a function 

of temperature are shown in the Figure. Ketone 2 is isolated pure in greater than 40% yield 

over the temperature range 515-545'. At 570' fulveneallene (2) is isolated pure in 71% yield. 

In all cases the material balance is excellent and little carbonization occurs. The pyrolysis 

of 1 offers a convenient, one-step preparation of either benzocyclobutenone (2_) or the inter- 

esting hydrocarbon, fulveneallene (2). and is a considerable improvement over other methods.2 

0 

The above process finds analogy in the mass spectrum of anhydride 1 and provides a parallel 

between the electron impact and thermally induced fragmentation of organic molecules.3 The 

partial 70 eV mass spectrum of I_shows, m/e (relative abundance): 162 (19) [MT], 118 (100) 

[M'-C02] and m/e 90 (96) [C7H6:]. These peaks account for 46% of the total ion current. The 

15 eV spectrum consists of only two peaks, 162 (21) and 118 (100). The thermal decomposition of 

Lis also clearly related to the pyrolysis of indan-1,2-dione, which also produces Land 2 as 

the major products. 4, 5 
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Figure. Pyrolysis of Homophthalic Anhydride (L). 

Ketone 2 was identified by comparison of its gc retention time, ir and nmr spectra with 

those of an authentic sample prepared by the oxidation of benaocyclobutenol.6 Physical and 

spectral properties of 3 agreed with the reported values. 4* ' Fulveneallene 3 was also converted 

to its tetracyanoethylene adduct 5, obtained pure in 45% yield after repeated recrystallization 

from acetone-water. The mp, ir, 60 MHz nmr and mass spectra of 4 agreed with the reported 

values. ' However the 100 MHz nmr spectrum of 4 revealed that the singlet at 65.4 in the 60 MHz 

spectrum is actually an AB quartet (the chemical shift between the two protons being 7.2 cps and 

5112 cps) arising from the geminal coupling of the two non-equivalent terminal methylene protons. 

We have also found that adduce 5 constitues a stable, solid derivative of the unstable 3 

from which 2 can be easily regenerated in good yield. Thus when neat adduct 4 is heated at 

90-115' and three mm pure fulveneallene 3 is readily collected in a -78' cold trap. The overall - 

process 3+4+3 proceeds in a 75% yield; adduct 4 need not be purified for this purpose. --- 

one eq. TCNE in THF, -30' b 
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