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The True Nature of “Dibenzo[a,l]pyrene” and its Known Derivatives 
By DENISE LAVIT-LAMY and N. P. Buu-Ho’i 

(Institut de Chimie des Substances Naturelles du C.N.R.S., 9 1-Gif-sur-Yvette, France) 

t’DIBENZO[a,l]PYRENE’’ (11) is one Of the oldest 
recognised potent carcinogenic hydrocarbons,l and 
has been identified in tobacco smoke. It was 
first prepared by Clar from 0-( 1-naphthoyl) benzoic 
acid by a multi-step synthesis2; simpler methods of 
preparation are the aluminium chloride-catalysed 
dehydrogenation of 12-phenylbenz [alanthracene 
(I) in benzene,3 and direct reaction of benzene 

with benz [alanthracene in similar experimental 
 condition^.^ Several homologues of “dibenzo [al l ] -  
pyrene” have been reported in the literature, and 
were prepared either from the hydrocarbon itself, 
as in the case of “10-methyl-” and “10-formyl- 
dibenzo [a,l]pyrene”,s or by syntheses based on the 
same principles as for the preparation of the non- 
substituted compounds.s 
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The surprisingly low degree of reactivity of the 
meso-anthracene position in “dibenzo [a, I Jpyrene”, 
observed in the Vilsmeier-Haack reaction‘ (in 
contrast with the very high free-valence index 
assigned to that position’) led us to doubt the 
structure hitherto accepted for this hydrocarbon. 

We now report that what has been considered as 
“dibenzo[a,Z]pyrene” is in fact identical (m.p. 232”, 
mixed m.p., properties of the picrate, absorption 
spectra, halochromism in sulphuric acid) with 

HCL 
__t 

reaction mechanism was proved (a) by the isolation 
of substantial amounts of dibenzo[a,fJfluoranthene 
(VIII) from among the reaction products, and (b) 
by the easy formation of dibenzo [u,e]fluoranthene 
(IV) by treatment of (V) with aluminium chloride 
in benzene. 

The rearrangement (I)+(V) appears to be only 
one instance of a general phenomenon, as we were 
also able to convert 12-methylbenz [alanthracene 
(VI) into the 7-methyl isomer (VII), although 
with smaller yields. The mechanism of these 
rearrangements seems definitely to involve the 
benz [a] anthracene skeleton rather than a simple 
displacement of substituents, as (VIII) is a side- 
product in Clar and Stewart’s synthesis, and 
benz [alanthracene itself has shown to rearrange 
into chrysene in very similar circumstances in low 
yield. * 

The reformulation of (11) as dibenzo [a,e]fluor- 
anthene should certainly be extended to the 
products from direct substitution of “dibenzo[a,Z]- 
pyrene” (“ 10-formyldibenzo [a,Z]pyrene”) is in 

-H2 

dibenzo [a,e]fluoranthene (IV), which we syn- 
thesised unequivocally from 7H-benzo [clfluorene, 
by condensation with o-chlorobenzaldehyde to 
its 7-o-chlorobenzal derivative (111) , and cyclisa- 
tion of the latter by means of potassium hydroxide 
in quinoline (in this cyclisation reaction, dibenzo- 

q0 
[b,j]fluoranthene, m.p. 170-171”, was a by- / 
product .) (W 

In Clar and Stewart’s synthesis,a (IV) arises \ 
from a rearrangement of 12-phenylbenz [alanthra- 
cene (I) to the 7-phenyl isomer (V), with sub- reality 5-formyldibenzo [a,e]fluoranthene (IX), in 
sequent cyclodehydrogenation of the latter. This the formula of which the sterically hindered 
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position occupied by the formyl group accounts 
for the difficulties encountered in the preparation 
of this aldehyde), and probably to many if not all of 
those homologues of “dibenzo [a,l]pyrene” which 

had been synthesised by procedures involving the 
use of aluminium chloride. 
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