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Abstract-Pcropyrcnc (111) was synthcwcd wa the dlketonc (II) and by reduction of pcropyrcne- 

quinone (IV). TIC latter can also be obtained from the diketonc (II). 4:4’-DihnLanthronyI gave 4:4’- 
dibcnzanthrcnyl (V). the dchydrogcnation of which yicldcd the yellow compound (VI) which 
displayed thcrmochomy involvmg the blue form (Vla). This decomposed to (VII). Condensation of 
bcnzanthronc with phosphorus oxychloridc gave 4:5,1 I :12-dibcnzopcropyrcnc (VIII). 4:5,9:lOdi- 
bcnzopcropyrcnc (IX). 4:5,8:9_dtbcnroperopyrenc (X) and 2:3,8:9dibcnzoperopyrene (VII). 
5:6,12:13-dibcnropcropyrcnc (XIV) was synthesized via (XII) and (XIII). A zinc dust melt of 8:8’- 
dibenzanthronyl (XVII) gave 3:4,l I :12dibcnzobisanthcnc (XXI). A mixture of the dibcnzanthronyls 
(XVII). (XVIII) and (XIX) gave 3:4,lO:ll-dibcnzobinthene (XX) in addition. The dinaphthe 
pcropyrencs (XXIII) and (XXIV) multcd from a 7hc dust melt of naphthanthronc (XXII). 

WHEN perinaphthone (I) was reduced with aqueous sodium hydroxide solution and 
zinc dust a colourlcss product was obtained. It had no phenolic properties and its 
infra-red spectrum showed a strong carbonyl peak at 1675 cm-l. Condensation of the 

FIG. I. Absorpuon max (~1) and lo8 c (in parcnthcws). 

Pcropyrenc-3.8.quinonc IV in 1,2,4-trichlorobcnzcne. 5980 (4.66). 5560 (4.48). 4650 (4.24). 
4340 (4.11). 3800 (4.W). 3340 (4.20). Dichloroperopyrcne in 1.2.4-trichlorobcnzcne. p: 4570 

(4.92). 4280 (4 66). 4030 (4.18); ,g: 3300 (440). 

diketone (II) with alcoholic potassium hydroxide gave pcropyrcne quinonc (IV). This 
quinone was also obtained by condensation of pcrinaphthonc(I)inalcoholicpotassium 
hydroxide. It is described in the patent literature, 1 but has never been characterized as 

a pure compound. The absorption spectrum is shown in Fig. 1. It is obvious 

that the condensation of perinaphthonc (I) proceeded in an analogous way to 
the condensation of bcnzanthrone to violanthrone.* A zinc chloride sodium chloride 
melt of the dikctone (II) gave pcropyrcnc (III). This hydrocarbon was also prepared 

1 -dische Anilin und Sods Fabrik. Ger. Pat. 283066 (1913). 
’ A Lattringhaur and H. Nemhcimcr. Lfeblgs Ann. 473,259 (1929). 
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in good yield by a zinc dust melt of pcropyrenc quinone. When the latter was oxidized 

with chromic acid, an acid was formed which yielded perylene on dccarboxylation. 
This confirms the view that the carbonyl groups are located in the two terminal rings. 
The above syntheses gave much better yields than the one previously reprted.3 
4:4’-Dibenzanthronyl* was smoothly reduced to 4:4’dibenzanthrenyl (V) with zinc 
dust, pyridine and acetic acid. For the absorption spectrum see Fig. 2. It could be 

dehydrogcnatcd with chloranil, nitrobcnzcne or palladium charcoal in trichlorobcnzenc 

I 

FIG. 2. Absorplion max (A) and log E (in parcnlhcszs). 

Bcnmnthrene m alcohol, p: 3440 (414). 3290 (4.22). 3120 (4.08); 2500 (4.20); /T 2280 (4.W. 
4:4’-Dlbcnzanthrcnyl V in bcnr.cnc. p: 3570 (4.54). 3410 (4.52); in alcohol. 2500 (4.50); 

11 2260 (4.90). 

to a yellow compound, probably (VI), which when heated in xylenc or nitrobcnzcnc 

solution changed to a deep blue solution, showing an absorption band at 6000 A. 
‘The colour disappeared again on cooling. The thcrmochromy could be observed 
my times in xylcnc solution before the compound was finally transformed into 
1:2,9:IOdibenzoperopyrene (violanthrene, VII). This condensation also took 
place 6# a short boiling in nitrobcnzenc. Owing to its sensitivity, the compound 
(VI) co& mot be rccrystallizcd in an analytical pure state. Howcvcr, the assumption 
of the cquilm (VI) y ? (Via) is the most likely explanation for the thermochromy. 

When heated with benzene and aluminium chloride, peropyrcnc (111) gave a 
phenylperopyrene, which hs an absorption spectrum closely related to peropyrcnc 
(Fig. 3). The phcnyl group is most likely in ane of the terminal rings because substitu- 
tion in the positions 5 and 6 would have produced a new ring on cyclization and a 
corresponding major alteration in the spectrum. Peropyrcne can TV oxidircd to 
peropyrcnequinonc which is identical with the quinonc obtained by direct syntheses. 
Peropyrene does not form an adduct with boiling malcic anhydridc and chloranil, but 
gives a little dichloroperopyrene (Fig. I). It has therefore no perylene character. 
Unlike pcrylcne the two central bonds cannot assume single bond character in terms 
of Kckulc structures.’ However, peropynmequinone (IV) is a pcrylenc dcrivativc by 

’ E. Clar. &r. Duch. Chcm. Grs. 76,458 (1943). 
4 D. M. Donaldson, 1. M. Robertson and J. G. White. Proc. Roy. Sot. A 220, 31 I (19S3). 
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this definition. Accordingly, it forms quite readily an adduct with malcic anhydride, 
with or without chloranil. This brownish yellow anhydridc could not bc recrystallized 
from high boiling solvents because of the dissociation which also took place in an 
attempt to dccarboxylatc with soda lime or in quinolinc with copper powder. Dis- 
sociation was also complete when the adduct was rcduccd with zinc dust in aqueous 
alkali. Violanthronc (I :2,9:10-dibenzopcropyrenc-3,Squinonc) also gives a dis- 

sociable adduct. 
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A condensation of two molecules of bcnzanthronc with phosphorus oxychloridti 
gave besides the already known yellow 4:5,11 :12-dibenzoperopyrcnee two hitherto 
unknown dibenzopyrcnes. They can have only the structure of a I :2,6:7-dibenzo- 
peropyrene (IX) and I :2,1 I :I 2-dibcnzopyrene (X). They arc not identical with 

_ -_ . ..- _._ 

t 
FM;. 3. Absorprton max (I\) and log c (In parentheses). 

Pcropyrcnc 111 In alcohol. p: 4365 (5.14). 4100 (4+0). 3860 (4.42). 3660 (3 94). 3480 (344); 
6: 3235 (4.i4). 30Y0 (4.50). 2YSO (4.24); [I’: 2770 (5.16). 2640 (5.10). Phcnylpcropyrcnc in 
bcn?cnc. p: JS30 (5 00), 4260 (4.80). 4030 (4.38); ;l. 3300 (4.68). 3160 (4.50). 

)_ .--~ _ _ 
-1 

I 
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Fw. 4. Absorpuon rnax (10 and log c (in parcnthcscs). 

Dihnzoperopyrenc rn.p. 334-335. (IX or X) In benzene. p: 4820 (4.87). 4530 (4.66). 4200 
(4.28). 3~60 (3.89); /j: 3630 (4,78), 3460 (4.60); b’: 3185 (4.75). 3060 (4.63). Dibw.opro- 
pymnc m.p. 279’ (X or IX) In benzene. 4720 (4.78). 4450 (4.62). 4180 (4.27); 8: 3580 (472). 

3070 (4.73). 2930 (4.59). 

1 :2,9:lO_dibenzoperopyrcne (violanthrene, VII). Their first absorption bands (Fig. 
4) are located between the latter and 4:&l 1:12-dibenzoperopyrene (VIII, Fig. 5) in 
accordance with the formulae (IX) and (X). 

5:6,12:13-Dibenzoperopyrene (XIV, 2:3,8:9-dibenzcoronene) has been synthc- 
sized previously in a very complicated way involving numerous intermediate 
stages.’ It could be more easily obtained from 1.4dimethylanthraquinone which 

’ N. Campbell and A. A. Woodham. /. Chrm. Sot. 843 (1952). 
’ E. Clar. Ger. Pat. 621861 (1933); Rrr. D&h. Chrm. Gcs. 76. 458 (1943). 
’ R. Scholl and K. Meyer. &r. Drsch. Chrm. tics. 65, 902 (1932). 
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yielded the diol (XII) when reacted with o-tolyl-lithium. Reduction with hydriodic 
acid in acetic acid gave the ditolylanthracene (XIII). Cyclodehydrogenation with 
palladium charcoal provided dibcnzoperopyrene (XIV) in varying yields. Its ab- 
sorption spectrum shows a striking resemblance with the deep red 1:2,8:9- 
dibenzoperopyrene (isoviolanthrcne, (XI), Fig. 6) thus indicating that the two 

A 

FIG. 5. Absorption max (A) and log E (In parenthews). 

45.11 :I2-D~bcnzopcropyrcne VIII in benzene. p: 44SO (486), 4180 (4.73). 3980 (4.36): p: 
3480 (S-10). 3320 (4.85). 316s (482). 31 IO (4.82), 2960 (4.70). I :2.9:10-Dibcnzoperopyfcnc 
(Violanthrcne) VII in benzene. p: 4920 (+91). 4S80 (J&I), 4280 (4.28): /I: 3820 (4.16). 

3610 (4.26). 3430 (4.10); B’: 327s (4.76). 3140 (4.47). 3000 (4.30). 

FIG. 6. Absorption max (A) and log E (in parentheses). 

I :2.8:9-Dibcnzopcropyrcno XI in I-methylnaphthalme, p: 5230 (490) 4880 (4.6SL 4590 
(4.34); /?: 3640 (4.96). 5:6.12:13-Dlbenzoperp~cne XIV in I-mcthylnaphthakne. p: 5240 

(J.02). 4880 (4.SO). 4580 (3.94); @: 3620 (4.54). 3440 (4.16). 

double bonds fused to pcropyrcne in the positions 5:6,12:13 have the same effect 
as two dienes fused to the positions 1:2,8:9. 

3:4,11:12-Dibcnzobisanthenc (XXI) and 3:4,10:1 ldibenzobisanthenc (XX) 
cannot be obtained by a condensation of two molecules of benzanthrone. They were 
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synthesized from 6- and 8-chlorobenzanthrone (XV) and (XVI) via the dibenzanthro- 
nyls. Pure 8:8’dibenzanthronyl (XVII) was prepared from 8chlorobenzanthronc 
with copper powder in nitrobenzene .* It gave the hitherto unknown pale yellow 
3:4,1 I :12-dibenzobisanthcnc (XXI) in a zinc dust melt. It has 5 inherent aromatic 
sextets (marked with circles), i.e. more than any other hydrocarbon consisting of 2 
benzanthrcne complexes (except (VIII) which is non-planar) and therefore comes 
nearest to a fully benzenoid hydrocarbon like hexabenzocoronenc.e Its pbands 
(Fig. 7). accordingly, are the most shifted to the short wave part of the spectrum and 
it shows a red phosphorescence of long life in solid solution at low temperature. 
’ W. Bradley. /. Chrm. Sot. 1622 (1948). 
’ E. Clar and C. T. Ironridc. Proc. Chem. 5%~. 1% (1958); E. Clu. C. T. Ironridc and M. 2mder.J. Chrm. 

sot. 142 (1959). 
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The isomer 3:4,10:11-dibenzobisanthenc (XX) has only 4 inherent aromatic 
sextets. It is red and its p-bands are at longer wavelengths (Fig. 7) like the ones of 
(VII), (IX) and (X), whilst (XI) and (XIV) with only 3 inherent sextets have p-band 
at the longest wavelength (5150 A in benzene). 3:4,10:11-dibcnzobisanthene (XX) 
was prepared from a constant melting cutectic mixture of the two chlorobenzan- 
thrones (XV) and (XVI), which, when treated with copper powder in nitrobcnzene, 

i 

A 
FIG. 7. Absorption max (A) and log E (in parentheses). 

3:4.11:12-Dk~~obiunthenc XXI m benzene. a: 4660 (3.20), 4475 (3.13). 4380 (3.39): 
p: 4170 (4+0). 394s (4.58). 3810 (440); fi: 3580 (4.73): 8’: 2995 (4.4s). 2850 (4.25). 
3:4.10:11-Dtbcnzobisanthenc XX in bcnzcnc. p: 4820 (4.66). 4SlO (440). 4200 (4.26), 3940 

(3.90); 3580 (3.92); j!?: 3290 (4.92). 3160 (4.66). 3000 (440). 

gave a mixture of the dibcnzanthronyls (XVII), (XVIII) and (XIX). The zinc dust 
melt yielded a mixture of 3:4,11:12- and 3:4,10:11-dibcnzobisanthenc (XXI) and 
(XX) respectively. The former could be enriched in the mixture by chromatography, 
but not freed from (XXI). The spectrum of pure (XX) was obtained by the sub- 
traction of the absorption curve of (XXI) from that of the mixture. 

As could be expected by a comparison of the formulae (XX) and (XXI), the former 
rcactcd more readily with maleic anhydride and chloranil and its spectrum gradually 
disappeared from the mixture in the course of the reaction. However, (XXI) also 
appears to react to some extent because the dccarboxylation of the resulting acids 
yielded an inseparable mixture of hydrocarbons. 

xx111 XXIV 

Naphthanthrone (XXII) could be condensed like benzanthrone. This was done in 
fused zinc chloride with zinc dust. The main product of the reaction was a good 
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yield of dinaphtho-(7’:l’,l :13)(1”:7’.6:8)-peropyrene (XXIII). It was identical 

with the same hydrocarbon obtained by another synthcsis.‘O An attempt to condense 
(XXIII) with bromomalcic anhydride yielded a dibromoderivativc of (XXIII). 

The chromatography of the reaction product yielded another isomer possibly 
(XXIV). Its absorption spectrum is recorded in Fig. 8. Although a spectroscopic 
examination of the crude condensation product indicated the presence of at least two 

FIG. 8. Absorption max (A) and logr (in parcnlhcus). 

Dmaphtho-(‘l’:l’,l :l3) (1’:7’.6:8)_pcropyrcnc XXIII in bcnzcnc. p: 5100 (4.80). 4760 (4.59), 
4470 (4.16); 3: 3670 (4.92). 3490 (4.58). 3340 (4.26): p’: 3170 (4.72). 3040 (4.61). 2YOO (4.5Y). 
I)inaphIho-(7’:l’.l :13) (1’:7’,9:1 I)-pcropyrcne XXIV in benzene. p. 5330(4.93).4Y50 (4.64). 

4650 (4.20); j?: 3960 (4.48). 3760 (4.42). 3630 (4.37); ,y’: 3240 (4.60). 

more isomers which could be expected in analogy with the condentition of benzan- 
throne, these hydrocarbons were not elutcd from the chromatographic column even 

after a prolonged extraction. 

EXPERIMENTAL. 

7.8.7’. X’-7’errcrhydro-3. 3’-diperinuphthony/ (II). Pcrinaphthenonc I (IO g) in hot xylcnc (50 ml) 
was added IO a boiling mixture of sodium hydroxide (200 ml. 5 ::) and 7inc dust (5 g). The solution 
became a deep red colour. which faded aficr 30 mm. The xylcne was rcmovcd by steam disuUaIion 
and Ihc 7inc dusI fil~crcd olT. ExIracIion with and the crystalhzaillion from xykne gave colourlcss 
needles of Ihc cfikerone (II. I.5 g) m.p. 256257“. (Found: C, 86.1; H. 5.0 C,,H,.O, requires: C. 86.2; 
H, 4.9:;). 

Curbonylpcak : 1675 cm .I. The colour in sulphuric acid was yellow. 
Peropyrene-l.II+inone (IV). Pcrinaphthenonc (I. IO g) was added slowly 10 a hot solution of 

potassium hydroxide (50 g) m methanol (100 ml) and the Icmpcraturc raised 10 150-160” for 5 min. 
The melt was digested with hot water. diluted IO 1 1. and the air bubbled through the solution for 
several hours. The purple prcciplratc was tiltcrcd off and dried (9 g). A porlion was crystallized 
from nilrobcnzenc. giving a dark purpk powder, m.p. above 450, (dcc). (Found: C. 87.0: H. 4.0 
C,,H,,O, requires; C. 87.6; II, 3.4 :;). The quinonc forms a red vat with alkaline sodium dithionitc 
solulion. AbsorpIion spectrum Fig I. The colour in sulphuric acid was blue. 

Peropyrcnc-l.IO-quinonr (IV) /rum rhe dikcronc (II). The diketone (Il. 100 mg) was added lo a 
solution of potassium hydroxide (10 g) in methanol (50 ml) and the temperature raised with constant 
stirring to 15CLl60”. 73~ typically purpk colour of the quinonc (IV) developed immediately, and 
after dilution and oxidation with air the dark purpk quinonc was obIaincd (90 mg). The absorption 

l Melting pints are uncorrected and were cakcn in cvacuattd capillaries. Microanalyses by Mr. J. 
M. L. Cameron and his staff of this dcpartmenl. 
3’ E. Clar. W. Kelly. J. MonIr.ath Robertson and M. G. Rossmann. /. Chrm. Sot. 3878 (1956). 

s 
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spcc?rum w& identical to that shown in Fig. I. The colour in sulphuric acid was blue. The vat with 
alkaline sodium dithionitc was red. 

Degra&rion o/prrop~rtne-l.l0uinone (IV) IO pcr$ene. The solution of the quinone (IV. I g) In 
cone sulphur1c acid was poured into a solutton of chromium trioxidc (I.4 g) in waler (IO0 ml). This 
suspension was boiled for I hr. the sohd product filrcred off. cxtrzctcd ulth dil alkali and aciditicd. 
The resulting crude acid (200 mg) was heated with soda hmc under nitrogen. A lit1lc of a yellow 
hydrocarbon sublimed from 1hc mixture at 3804OO’,‘O~I mm. The absorp1ion spccirum of this 
substance tn benzene was idcnrical IO that of pcrylenc. 

Peropyene (Ill)/rom prop)lPne-l.IO-yuinonc (IV). ‘The qumonc (IV. IO g) was ground 1ogethcr 
with zinc dust (IO g) and sodium chloride ( IO g). Zinc chloride (50 g) was add-cd and aficr the addition 
of water (I ml) 1hc mixture was mchcd and the rcmp raised with cons1ant s1irring 10 290 310 . for 
5 min. Digcsrron with dil acetic acid. removal of the zinc dus1 with acid.and sublunauon 350”/0.02mm 
gave the golden-yellow pla1ckts of pcropyrcnc, (3 g). Absorprion spectrum as shown in Fig. 3. The 
colour in sulphur1c acid was bloc. 

Perupyrenc (Ill)jront rhc diketone (II). The dikctonc (II. 500 mg) was mixed with sodium chloride 
(I g) and zinc chloride (5 g). the mixture hcared with constant stirring IO 300’ for 5 min. After 
dccomposirion. with dil acid, the reac1ion produc1 was sublimed at 350 ;O,I mm giving pcropyrcne 
(400 mg). When pcropyrenc was oxidired with selenium dioxide in nitrobcnrcnc the resulting 
pcropyrcnquinone showed the same absorplion bands as IV. 

Reaction o!perop~rcnc-I .IO-quinone wirh moleic anhydride. The quinonc (IV. 1 g) was ground 
with malcic anhydride (20 g) and chlorantl (I g). The mixture was heated. and the blue colourcd 
solution turned dull red and then brown (30 min). After cooling, xylcnc (50 ml) was added and the 
crude adduc1 (I.4 g). fil~crcd off. The blackish solid gave a red colourcd alkaline solution which had 
an absorption band at 480 rnp (dimuse). The adduct was insoluble in bcnlcnc or xykne and solvenu 
such as accric anhydride. dimclhyl formamide, trichlorobcnzcnc CIC. gave solutions on heating 
which showed absorp1ion bands al 600 rnp. 555 ml4 of the pcropyrenc quinone (IV). Dmociation 10 
the quinonc (IV) also occurred when the adduc1 was boiled in dil alkali (5 IO?,,) in the prcscncc of 
zinc dust. At1cmpts IO dccarboxyhtc the adduct by healing with soda lime gave no pure product. 
Skating in qulnolinc with copper powder gave purple solutions of 1hc quinonc (IV). The reactions 
described above also occurred when chloranil was omitted from the reaction mixture. 

Reocrion o/ riolonrhrune with moleic onhydride. When violanthronc was boiled with an excess of 
malcic anhydride an alkali soluble adduc1 was formed in good yield. The alkali solution of the adduct 
had an ahcorp1ion band a1 510 m/r. This adduct behaved in a similar way to that described above. 
dissociarion IO violanthronc occurring readily. 

Phenylperopyene. Pcropyrcnc (500 mg) was suspended in dry bcnzcnc (100 ml) and powdered 
aluminium chloride (I g) was added in portions. The mixrurc was heated on the waler bath. the 
imtial strong blue fluorcsccncc changing to blood red. After decomposition in the usual manner. the 
yellow product (450 mg) uas dlssolvcd in xylcnc. and chromatographcd over alumina. Fractions 
showing the bands a~ 453 m/c and 426 rnlr were collcctcd. Concrmratton gave yellow platlcts (300 mg) 
of phcnyl pcropyrcnc, m.p. 310-3 12’. which sublimed at 3W’,‘O~I mm. (Found: C. 95.2. 95.3: 
H. 4.6. 4.4; c’,,H,. rcquncs: C. 95.5; H. 4.5”.). Absorption spcclrum Fig. 3 The colour in 
sulphurlc acid was blue. 

~rrrmpred cvchzofion o/phen$ peropvene. Phcnylpcropyrcnc (100 mg) was added IO a melt of 
alummium ch&ide (5 g) and sodium chlorldc ( I g) at 120 , and the tcmp raised IO 140 for 5 mm. 
A sample showed thar the srarttng material bands a1 453 rn,r and 422 m/r ucrc unchanged. ti tcmp 
was then raised IO I80 190” for IO min. and the mixture d=omposcd. Sublimation at 320‘/0.1 mm 
gave a mixlurc which showed a strong band a1 444 m/r. 1ha1 is-of pcropyrcnc. and a wcakcr one 
at 453 m/r. i.c. unchanged phenylpcropyrcnc. 

Dichioroperopyrmc. ‘Ihs was the only product obtamcd from the rcactlon of pcropyrcnc (Ill) 
with makic anhydride and chloranil. Pcropyrcnc (120 mg) was mixed with excess makic anhydrldc 
(2 g) and chloranil (500 mg). The mixture was rcfluxcd unlil 1hc 444 m/c hand of pcropyrcnc (III) 
disappcarrul (I:2 hr) and was rcplaccd by onrt at 452 m/r. llot nitrobcnrcnc (50 ml) was added and 
the dark colourcd crude product filtered ofi and washed (I I2 mg). It was insoluble in alkali. 
Sublimation at 400’/0.1 mm, and rccrystalltration from trichlorobcnrrnc gave orange red nccdks 
(5 mg) m.p. 406 409’. (Found: C. 79.0. Ii. 3 I; C,,l!,,CI, requires: C‘. 79-2. I!. 3.5”,). 7 his 
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compound gave a positive Bcilstetn tat for chlorine. Absorption spectrum FIB. I. The colour tn 
cone sulphuric acid was blue. 

4:4-‘Ddwuunrhrcnyl (V). 4:C’Dtbcnwnthronyl* (5 g) and rinc dust (IOOg) were rcfluxcd in 
pyridinc (500 ml). Dil aLxtlc acid (80 “;,250 ml) was added over 4 hr and the mixture boiled for a 
further 4 hr. The initially pink colourcd mixture was almost colourkss at the end of the reduction 
period. The rcqction product was filtered off. zinc dust destroyed with cone acid, washed with water 
and dll ammonia and dried (3 g). The yellowish product was crystalli7rd from xylcnc under carbon 
dioxldc. 4:4’dibcnzanthrcnyl forms ycllowlsh nccdks. m.p. 352 ,354’ (dcc). (Found: C, 94.3; 
H, 5.4 C,,Ii,, requires: C. 94.8; II. 5.2::). Absorption spcl-trum Fig. 2. 

Dchydrqenarion of 4:4’-dikn:an/hrenyI (V). When 4:4’-dibcnranthrcnyl (V) was dissolved in 
xyknc and chloranil added the solution turned yellowish green and became drup blue on boiling the 
mixture. The intcnsc colour faded on cooling and a yellow compound (VI) crystallircd out. The 
thcrmochromk colour change could be obtained many tlmcs bcforc the solution lost its capacity for 
colouriratlon on heating. Prolonged boilmg (IO IS min) also dcstroycd the thcrmcxhromism. and 
the solution then showed the characteristically sharp bands of vtolanthrcnc (VII) at 4920. 4580. 

4280 A. Owing to its reactivity the hydrtxarbon (VI) could not bc obtained in analytical pure state. 
Dchydrogcnation by heating 4:4’-dibcnranthrcnyl in nitrobcnzcnc aLso produced the reversible 
colour changa dcscribcd above. When a trace of iodine was added to the nitrobcnzcnc solution 
immcdtatc conversion to violanthrcnc occurred. 

I :2.l I :l2- Dthmzoprrop~rene (Xl und I : 2.6:7-&bcn-_opcrop,‘rcnc (IX). M~zobcnranthronc was 
condensed usmg phosphorus oxychloridc as described by Campbell and Woodham.& The produc- 
was ground up with copper powder and subllmcd at 3SO:O.l mm to remove any tracts of halogen. 
The sublimate (5 g) was cxtractrul w-,th xyknc. ‘Jhc fint fraction was found to bc 4:S.l I :I?-d~bcnzo- 
peropyrcnc (VIII). Rccrystalliration from xylcnc and sublimation gave orange nccdla. (Found: 
C. 95.6; H, 4.6; talc for C,,H,.: C. 9S.8; H. 4.25,). The absorption spectrum was identical lo that 
dcscribcd in the litcraturc’ Fig. 5. m.p. 343 345’. mixed m.p. with authentic sample 343 ,344’. The 
colour In sulphuric acid was blue. The next most soluble isomer was another drbcnzoperopyrena X or 
IX. Thts was rccrystalhzcd and sublimed givmg golden brown nccdlcs. m.p. 279 . The colour in 
cone sulphunc acid was blue. (Found: C. 95.8; H, 4.6 C,,HLL rcquircs: C, 95.8; Il. 4.2’,). 
Absorption spectrum f,Ig. 4. A third dibenroperopyrme IX or X was the last isomer soluble in 
xylcnc. It was nvrystalhrcd and sublimed. (Found: C. 95.8; II. 4.2. C,,Il,. requires: C. 95.8; 
H. 4.2”,~. It crystallircd from xylcnc in orange prisms, m.p. 334-335 . The colour In cone 
sulphuric acid was blue. Absorption spectrum f.lg. 4. Vlolanthrcnc (VII. I :2,Y:IO-drbcnropcro- 
pyrcnc) rcmamcd as an m\olublc rcslduc from the cxtractlon. It was punficd by rcpcatcd catractlon 
wtth xylcnc and sublimation. The absorption spectrum and m.p. 480 confirmed the rdcntificauon. 

9.l&INt~&o-Y.l O-dthydrosy-I .4-c/rntrrh~I-9.lO~fi~~-rolu~l an/hructne (XII). o-Bromotolucnc 
(87.5 g) was added slowly to strips of lithium metal (7 g) suspended in dry ether (250 ml) in an 
atmosphere of mtrogcn. The reactton was started by heating the mixture gently. and the ether kept 
rcfluning by the addition of more haltdc. The mixture was boiled for 2 3 hr and the cthcr replaced 
by bcn7cnc. l,4-Dimcthylanthraqumonc (30 g) was added as a benzene slurry. The reaction 
mixture turned brick red Initially and after rcfluxmg under mtrogcn (2-3 hr) bccamc dark brown. 
hornposition with ice and dll acetic acid followed by steam distillation. and cxtractlon with alkaline 
sodium dithionitc (3 times) to rcmovc unrcactcd quinonc. gave the crude dial (35 g). m.p. 234 236’. 
Recrystallization from bcnzcnc gave colourltis nccdks. m.p. 244 246 (Found: C, 86.0; H, 6.4; 
C,Ii,.O, rcquircs: <‘, X5.7. H. 6,7”,). The colour in sulphuric acid was brownish red. 

1.6l)imtrhy/-‘).I~i-o-ro/u~/ onrhrucene (XIII). The diol XII (5 g) was added to a mixture of 
acetic acid (100 ml) and hydrogen iodide (55 T,. 4 ml), and rcfluxrul for I hr. The crude product (4 g) 
was sublimed at l80-2~./0.1 mm (3 g). Rrzrystalliration from Ethanol gave yellow nccdlcs. m.p. 
170-172’. (Found: C. 93.3; 11. 6.7; C,fl,, rqtnrcs: C. 93.1: Ii. 6.9”,). The colour in sulphuric 
acid was brownish. 

5:6.12:13-nrlKn-_oprrop)rcnr (XIV). l.4-Dimcthyl-9.IOdi-o-toluyl anthraccnc (XIII. 500 mg) 
was sublimed slowly in an air&cc carbon dioxide current over lumps of I5 3. palladium charcoal, 
held at 400 The product from this reaction was mostly unchanged starting material. When this was 
rcmovcd with ~nzcnc, a purple deposit of the dibcnzopcropyrcnc was seen which was crystallized 
from mcthylnaphthakne to give a small amount (2-3 mg) of long, thin, shining green ncedks. The 
colour and appearancc of thcsc crystals and solutions were as &scribed in the litcraturc. as wcrc 
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the colour changes from hlue 10 red in cone sulphuric acid. For 1hc absorption spectrum SEE l:ig. 6. 
I’hc tcmp of 400 was shown 10 bc the minimum necessary and aI this tcmp rhc palladium charcoal 
catalys1 quickly became deacrivatcd. 

3:4,l I : IZ-Dibenzohironrhenc (XXI). 8-C’hlorobcn7;lnlhronc” (4.0 g. XVI) was rcfluxcd for 4 hr 
in nitrobenlcnc (25 ml) with copper powder (4Ttg). The crude pro&cl was fil1cred off and re- 
cryslattircd from dimcrhyl formamide. The resultant X:S’-dibcnzanthronyl” (XVII. 2.0 g) wan 
reduced a( 300 m a meh of 7mc dust (6.0 g). sodium chloride (6.0 g). and lmc chloride (30 g). The 
melt uas dissolved in hydrochloric acid. Mcr washing the product was subltmcd to glvc a yellow 
hydrocarbon. which was cryslallizcd &cc from trlchlorobenanc (S70 mg). m.p. 432 333 and 
then resubltmcd. (Found: C. 95 6; H. 4.1: c‘,,il,, rcquirr?: C. 96.2; Ct. 4.10”,). 

3:4.1 I : t 2-Dilwn~ohisurrfhene (XXI) dissolve? slowly m cone sulphuric acid to give a biok1 colour. 
Absorplion speT1rum Pig. 7. 

3:4,10: I I-Dihcnzoht.sanrhme (XX). ‘I he eubx~~c mlxture of 6-, and 8_chloromr%benranrhroncs” 
(SO g XV, XVI) was refluxed uith copper pouder (SO g) in nitrobenzcnc for 4 hr. The nrsul1ant mixed 
dibenranthronyls. XVII, XVIII and XIX, (5.9 g) wcrc reduced wlrh lint dust (I 5 g) sodium chloride 
(IS g). and zinc chloride (75 g) at 3 IO for IS mm. ‘fhc product was purlficd by sublimallon and 
crys1allizahon bul irs spectrum showed it to be a mlx1urc. Trea1ment with alumimium chlorldc 
caused no altcrdrion in the spectrum. (Found: c’. 96.0; II, 4.0 c‘,,li,, requlrc>: C, 96.2; II, 4.1 T;). 
The spectrum is thus one of isomcric dlben7ohlsanthcn and subrrac1con of 1hc 3:4. t I :l2-dibcnzo 
bisanthenc spcz1rum (Fig. 7) from tha1 of 1hc mix1urc gave a spectrum (t:ig. 7) uhich was ascribed to 
3:4.10:1 I-dil~~zohrsonrhtne (XX). A1templs 10 scparatc the mixlure by chromatography over 
alumina wcrc no1 successful. 

Con~fensorion of nuphrhrr[2’:7’,1:8]-unthronc (XXII). Kaphthanlhrone (XXII. 5.0 g) was ground 
up with zinc dust ( IS.0 g). sodium chloride (30 g) and zinc chloride (I SO g). The mixlure was melted 
and kept at 330 for 5 mm. with constant slirring. ‘Ihc colour changed from yellow 10 red and then 
to brownish red. and traces of a red sublimate were seyn. Thcrc *as no frothmg. smcz this rcduc1ion 
was done in the atxcncc of water. in order 10 cause bimolecular condcnsatton. The produc1 was 
washed in rk usual manner, and byproduc1s of low molecular weight were removed by cxrrac1ion 
with pe1roleum cthcr (60-80 ). Th;.crude product was cxtrac1cd &h xylcne in a soxhlel; since 
crys&lhzarion from xykne gave poor sepa;aGon. the mixrure (I I.9 g) was chromalographed on 
alumina. A large amount of dinaphtho-(7’:l’.l :13) (I” :7”.‘)--pcropyrcne (XXIII. 3.55 g), idcnlicat 
with a sample prepared by Clar er al.‘” was firs1 obtained. Aficr some mixed material came a pure 
solution which afforded reddish brown cryslaLs of dinuphrho (7’: I’,l :l3) (t’:7’,9:1 I)-yrop,~rcne 
(XXIV. 0 4 g), m.p. 358-360 (f,ound: C, 96.3; ii. 3.8. C,.H,. requirrz: C. 96.2; H. 3.8:;). This 
compound gave a dark green colour in cone sulphuric acid. The absorprion speclrum IS shown in 
Fig. 8. 

I1 W. Bradley and (i. V. Jadhav. 1. Chma. Sot. 1749 (1948); E. dc Barry Barnc~~ and %I. A. Ma~rhews. 
J. Cher. Sot. 2549 (1923). 


