
Tetrahedron Letters No. 4% PP 4283 - 4284, 1975. Pergamon Press. Printed in Great Britain, 

PYROLYTIC GENERATION OF CARBONYLCYCLOPROPANE* (DlME'WYLENE KETENE) AND ITS 

DlMERlZATION TO UISPIRO- [Z, l,Z, I]-OCTANE-4, I-DIONE 

Gary J. Baxter*, Roger F. C. 
A* 

Brown , Frank W. Bastwoo dA, and Kevm J HarrmgtonB 

*Department of Chemrstry, Monash Unlverslty, Clayton 3168, Australia 
B Drvisron of Chermcal Technology, CSIBO, South Melbourne 3205, Australia 

(Received in UK 23 September 1975; accepted for pnbllcatlon 20 October 1975) 

Cyclic ketenes (2) can be generated m solution by treatment of the appropriate acid 

chlorrde (L) with a tertiary amme', but the reaction falls 111 the case of the cyclopropane 

system (l_, n = 2) This failure has been ratlonallzed m terms of lncreaslng I-straml 111 

going from the cyclopropyl to the cyclopropylldene structure. Previous attempts to generate 

ketene 4, either by decomposltron of a mrxed anhydrIde or of the trunethylsilyl ester lo of 

cyclopropane-l,l-dlcarboxylrc acrd, or by thermolysrs of a cyclobutanone3 falled, though we 

now show that the temperature employed (700 - 1000') rn the latter method was too high to 

permlt the survival of the ketene 4 _* 

We have prevrously shown4 that thernrolysrs of 2,2-dunethyl-1,3-dloxan-4,6-dlone (Meldrum's 

acrd, lsopropylldene malonate) and its derivatives provides a practical route to ketene and 

substituted ketenes. We now report that pyrolysis of 2,2-dunethyl-1,3-dloxan-4,6-drone-5- 
r 

sprrocyclopropane3 (A) at 500"/0.05 rmn through a packed srllca tube readily affords 
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cahbon&@ophopane (i) (infrared spectrum measured at about -196', v_ 2145, 2125 an-‘), whl* 

OJI warming to room temperature gives the ketene dimer, ~p*na-[2,1,2,1]-o~a-4,8-~one (z). 

Introduction of aniline vapour into the pyrolysate stream ylel&d the anilide 6 (m.p. llO-ill", 

16%) (lit.6 m p. 110-111'). Pyrolysis of ester 3 (1 g) gave the pure &one 5, (180 mg, 45%), 

m.p. 190" (EtOH), (Found. C, 70.6, H, 5.9. C8H802 requires C, 70.7, H, 5.9%) V_ (!iUJOl) 

3080 (cyclopropane C-H), 1725 (C=O) an-'. Mass spectrum m/e 136 (M+, 84%), 121 (14), 108 (13), 

80 (22), 79 (46), 68 (59), 40 (100). P.m r. spectrum (CIKl,) 6 2 93, s. 13C ['HI spectrum 

(CDCl3) 6 209.69 (C=O), 50.65 (spire C), 21.85 (CH2) 

In the infrared spectrum of the ketene measured at -196', an absorption at 1940 cm 
-1 

1s 

attributed to allene. When the pyrolysis was carried ovt at 600" no ketene was detected. The 

pyrolysate gas obtained on warming the cold trap, when bubbled through aqueous-methanolic 

mercuric acetate gave the oxymercurial compound 8_, m.p 175" (lit.' m.p. 176 6 - 177.5') The 

allene is presumed to arise from decarbonylation of the ketene 4. 

Reaction of cyclobutane-1,1-dicarboxylic acid with acetic anhydride, acetone and sulphurlc 

acid gave 2,2-duneXtCly~-l,3-&oxan-4,6-&one-5-~ptiocy&b~e, m.p. 81" (EtOH/pentane), 

(Found: C, 58.5; H, 6.5 CgH1204 requires C, 58 7, H, 6.6). V_ (!hJOl) 1730 cm-l. Mass 

spectrum* m/c 169 (M-15, 25%), 82 (100%). P.m.r. spectrum (CDc13) 6 1.65, s, 6H (m_2,, 

2 O-3.1, m, 6H (CX$. 'Ihe ester gave on pyrolysis at 4300/0 003 nrn a product which on warming 

8 
to room temperature yielded dispiro[3,1,3,1]-decane-5,10-dlone, m.p. 85" (lit. m p. 85'), in 

quantitative yield. The anilide, m.p 111' (lit ' m p. ill"), was formed in the manner 

described above confirming the presence of carbonylcyclobutane. 
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* Chemical Abstracts nomenclature cyclopropylidenemethenone 


