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Abstract-The acid (1) was condensed with phthalic anhydride to the dicarboxylic acid (II). One 
sided cyclization yielded the acid (III) which was reduced to (IV). A second cyclization gave the 
pentacene derivative (V) which was oxidized to the diquinone (VI). Compound VI reacted with 
phenyl lithium to form the tetraol (WI) which was condensed to hexabenzocoronene (VIII) by 
heating with copper powder. 

o-( 1 ,4,5-Xyloyl)-BENZOIC ACID was easily obtained by condensingp-xylene withphthalic 
anhydride and aluminium chloride .l Reduction with zinc dust and sodium hydroxide 
solution gave the acid (I). This was condensed again with phthalic anhydride and 
aluminium chloride to yield the dicarboxylic acid (II). Concentrated sulphuric acid 
effected semicyclization to the acid (III) which was reduced to the acid (IV) with zinc 
dust and potassium hydroxide solution. A milder reduction gave the phthalide like 
lactone CMH,,Oa. 

The cyclization of the acid (IV) to the pentacene derivative (V) was carried out 
with boiling phosphorus oxychloride. The oxidation of V with excess chromic acid 
in acetic acid yielded dimethylpentacenediquinone (VI). The diquinone (VI) was 
condensed with phenyl lithium to the tetraol (VII). Condensation to hexabenzocoro- 
nene (VIII) took place when the tetraol (VII) was heated with copper powder at 400”. 

1: 2,3 :4,5 : 6,7 : 8,9 : 10,ll: 12-Hexabenzocoronene (VIII) is a yellow hydrocarbon 
which melts as 516” and can be sublimed in I;cIcuo at 500”. It can be recrystallized 
from boiling xylene and dissolved slowly in concentrated sulphuric acid to form a 
brown solution. As a hydrocarbon with six aromatic sextets it shows an intense red 
phosphorescence with emission bands at 6160 and 6270 A in a glassy frozen solution 
of methylcyclohexane and isopentane after irradiation. The phosphorescence is simi- 
lar to that of pyrenee (bands at 5940 and 6050 A); however the life of phosphor- 
escence of hexabenzocoronene (VIII) is very much longer than that of pyrene. 

The absorption spectra of 1:2, 3 :4, 5 :6, 7: 8, 9: 10, 11: 12-hexabenzocoronene 
(VIII) and of the 1: 12,2: 3,4: 5,6: 7,8: 9,lO: 1 I-hexaperibenzocoronenti (IX) are re- 
corded in Fig. 1. These spectra are at relatively short wavelength when compared with 
the number of n-electrons in VIII and IX which amount to 48 and 42 respectively. 
This can be explained by assuming that only a fraction of the number of rings are in 
aromatic conjugation whilst some sextets are connected to the system by single bonds 
forming empty rings (E). The aromatic conjugated system is that of naphthopenta- 
phene (trinaphthylene) in VIII and is that of triphenylene in IX.’ The IR spectrum of 

l Franz Meyer, Ber. Dtsck C%em. Ges. 15, 636 (1882); K. Elbs, J. Prukt. Chem. (2) 41,27 (1890). 
* E. Clar and M. Zander, Chem. Ber. 89,749 (1956). 
S E. Clar and C. T. Ironside, Proc. Chem. Sot. 150 (1958); E. Clar, C. T. Ironside and M. Zander, 

J. CClem. Sot. 142 (1959). 
4 E. Clar, Pol’cyclic Hydrocurims p. 80. Academic Press (1964). 
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hexabenzocoronene (VIII) shows two absorption bands at 767 and 807 cm-” which 
must be classified as y-vibrations. 

Hexaperibenzocoronene (IX in Fig. 1) which does not melt even above 700*, is in- 
soluble in all conventional solvents and can be formulated with sextets only, can there- 
fore be considered as a particle of graphite. s This is not so in hexabenzocoronene 
(VIII) which melts at 5 16”, can be recrystallized from xylene and is not a fully benzenoid 
hydrocarbon. It has twelve overcrowded positions which makes it most unlikely that 
the hydrocarbon is uniplanar. It cannot therefore be compared with a particle of 
graphite. 
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EXPERIMENTAL* 

1 -(o-C~~~~~~z~~2,5~~ef~~~~~e~ (I). l-(ocarboxybenzoyl)-2,5_dimcthyl~~e (50 g) 
was reduced with Cu activated Zn dust (75 g) and NaOH aq (8 %; 1500 ml) by refluxing for 3idays. 
Zn dust (75 g) was added in portions (3 x 25 g) at intervals of 24 hr. The hot alkaline solution was 
filtered from excess Zn, acidified with cont. HCI and the precipitated acid (41 g) crystallized from 
benzene. A second crystallization from pet. ether 60-80” gave I as colourless needles, m-p. 130-132”; 
(I) dissolves in cont. H,SO, to give a yellow solution. (Found: C, 80.30; H, 6.9. CIIHItiOs requires: 
C, 80.00; H, 6.7 ya. 

FIG. 1. Absorption max (A) and loge (in parentheses) 1:2,3:4,5:6,7:8,9:10,11:12- 
Hexabenzocoronene (VIII) in benzene. tx : 4860 (2.64, 4560 (3.01); p : 4020 (4-63) ; 

B: 3760 (5.07), 3570 (4.83); in cyclohexane, 8’: 2680 (5G8), 2260 (464). 
1:12,2:3,4:5,6:7,8:9,10:11-Hexaperibenzocoronene (IX) in trichlorobenzene. Owing 
to the very low solubility the absolute intensities are uncertain: (log E + X),p: 3875 
(4.68); @: 3600 (5*06), 3425 (4.80). a-Bands were observed visually with a 1OO cm cell: 

4440, 4380 (very sharp). 

l-(o-Carboxybtnzyf)~o-carboxbenzoyl)-2,5-dimethylbenrene (II) Powdered I (26 g) was added 
to a suspension of finely ground AICll (64 g) and phthalic anhydride (17.7 g) in tetrachloroethane. 
(78 ml). The solution became yellow and HCl was evolved. After 5 min at room temp, the reaction 
vessel was immersed in a water bath at 60”. A vigorous evolution of HCl occurred and the solution 
became wine red in colour. When the evolution of HCl had ceased (ca. 25 min) the viscous red 
complex was decomposed with dil. HCl aq and the precipitated condensation product (31 g) was 
Shered off and washed with benzene and hot water. Crystallization from glacial acetic acid afforded 
II as clusters of colourless needles, m.p. 249-250” which dissolve in cont. H,SO, to give a yellow 
solution which rapidly changes to orange and then to red on standing. (Found. C, 74.15; H, 5.2. 
C&H,,O, requires: C, 74.2; H, 5.2%). 

2-(o-Crwboxybenzoyr)-1,4-d~~ef~~~u~r~~~one~9) (III). Finely divided II (33 g) was added with 
stirring to cont. H,SO, (250 ml) and the mixture was heated at 80” for 5 min. The solution initially 

l M.ps are uncorrected and were taken in evacuated capillaries. 




