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High Temperature Syntbair towarda Bowl-Shaped Subunita of FuUcrcnea - III. h2 
From ~‘-BWI_cyelopcatr[d~pbce8ntbnnylidcat towards [S.JJCireulene 

Stefan Hagen, Uta Nuecbter, Matthiaa Nuechter and Gcrhrd Zimmermaan * 

Department of High Temperature Reactions at the Institute of Chemical Technology, 

University of Leipzig, Permoserstr. 15, D-04303 Leipzig 

Abstnrct: Diindeno[4,3,2,1-opqr;4’,3’,2’,1 ‘-avut]picene (8) and dibenzo[mn,qr]fluoreno- 
[2,1,9,8,7-def&~hi]nsphthscene (9) have been synthesized by thermal and 
catalytic dehydrocycliition, respectively. 

The synthesis of corammkne (1) from 4H-cyclopenta[det’lphenanthrene (2)’ as well as that of 

diieno[ 1,2,3,4-d* 1’,2’,3 ‘,4’-mnop]chtysene (3) tiom 9,9’-bi-9Mluorenylidene (4)s show clearly that 

methylene bridged polycyclic aromatic compounds sre to be considered ss us&l parent compounds for the 

generation of eromatic8 with highly curved structures (Scheme 1). We have therefbre tried to synthesize [5.5]- 

circulene (S).3 s bowl-shaped C30 subunit of C66 Wkrene hydrogenated in the marginal positions, by double 

thermal dehydrocycliition of 4,4’-bi-4Kcyclopen~defJphenanthrenylidene (6r (Scheme 2). 
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Because of the strong tendency of 6 to isomer& to tetrabenzo[de,hi,mn,qr]naphthacene (7) via a homo- 

allyl-cyclopropyl carbmyl rearrsngement on heating, which is initiated by thermally generated rsdicals,s we 

pyrolyzed 6 at 84OT snd 700 Pa by running a solution of 800 mg of 6 in benzenekoluene (10: 1) through a 

oapillary into the pyrolysis reactor.6 The purification of the accumulated pyrolyzats by repeated column chro- 

matography on silica gel and sluminium oxide with cyclohexanekoluene = 1: 1 results in 120 mg of 7 (15 %, 

m.p. 3OPC, lit. 306-308OC 7) and 35 mg (4.4 %) of diieno[4,3,2,1-opqr;4’,3’,2’, 1’-avutlpicene (8) (canary- 

yellow n&es, m.p. 350.5-354.YC after recrystabation in toluene/n-hexane = 1:3 3. 
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At temperatures above 85O”C, the pyrolysis of 6 results, additionally, in traoes of dibenzo[mn,qr]fluoreno- 

[2,1,9,8,7-defghi]naphthacene (9), a dehydrocyclition product of 7 and a structural isomer of 8. A more 

convenient route to 9 turned out to be the catalytic dehydrocyclization of 7 on a 0.7 wt.% WSiO2 catalyst at 

temperatures of about 75OT, which &cilitates the synthesis of 9 in a 25 % yield (m.p. 374.5-376.5 “C a&r 

purification by two-stage colutnu chromatography aud recrysullization in toluene/n-hexaue = 1: 1 9+1e). 

However, at temperatures below 980°C, we have not hitherto succeeded to dehydrocycliae 8 into 5, and 9 

into difluoreno-[2,1,9,8,7-defghi;2’,1’,9’,8’,7’-mnopqr]@uhace~ (10) which is also bowl-shaped. That is 

obviously caused by the large distance between those carbon atoms which are thought to pticipate in the 

formation of the supplementary CC-bond and, of course, by the rigid carbon frameworks of 8 and 9. 
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