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Summary: Electrophilic substitution (nitration, acylation) proceeds readily in the macro ring 

of the benzannelated [14]annulenel to give products similar to that of the non annulated 

parent 6. 
Recently, there has been a tremendous resurgence of interest in benzannulenes,2s3 perhaps 

prompted in part by an ability to detect diatropicity in such systems by simple magnetic reson- 

ance measurements. Interestingly there have been no reports of such molecules undergoing 

electrophilic substitution reactions, despite the fact that such reactions are amongst the best 

studied for their benzenoid counterparts. 

Here we report the first examples of electrophilic substitution reactions on the macro- 

cyclic ring of a benzannulene. The benzannelated dihydropyrenel , which we recently synthe- 

s,sed,3b is relatively stable and obtainable on the gram scale, and thus seemed an ideal 

candidate to test. 

R’ 1 : &R2=R3= H 

2 : R’= NO, ; R’= R3= H 

3 : R’= RZ=NOa ; R”= H 
4: R’=RZ=R3=NOz 

5: R’=COCH, ; R2’R3=H 6 

Treatement of1 with copper(I1) nitrate in acetic anhydride readily forms its mono-, di- an 

trinitroderivatives. At O"C, 2-nitro-trans-12c,l2d-dimethyl-12c,l2d-dihydrobenzo(e)pyrene42, 

is obtained in 35% yield as blue crystals, mp 163-164" , whereas at 20°C the 2,7-dinitro deriva- 

tive,3, mp 197°C (dec) is the major product. The structure of the latter is readily apparent 

from its molecular ion at m/e 373 (MH+, chemical ionisation), and the lH and 13Cmr spectra. 

The latter shows five strong signals between 131-111 ppm corresponding to aromatic carbon atoms 

each bearing a hydrogen atom, and indicates a symmetrical product. The lHmr spectrum shows 

H-1,8 at 6 9.09 (2H, d, J=1.5 Hz), H-9,12 as part of an AA'XX' at 6 9.2-8.6, H-4,5 at 6 7.92 

(2H, s) and H-3,6 at 6 8.71 (2H, d, J=1.5 Hz) and hence allows assignment of3 as the 2,7- 

derivative. A green trinitro derivative,a, mp 198°C (dec), (M+ = 417.0961; talc. for C22H15 

N306, M = 417.0961) is obtained using copper(I1) nitrate at 20°C. 

The internal methyl protons appear at 6 -1.85 (I), -1.85 (2), -1.60 (3) and -1.50 and 

-1.55 PPm (4) reSpeCtiV@ZlY, COnSiStWIt with results obtained for toluene5 and clearly indicated 
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that no substantial change took place to the system or its diatropicity on electrophillc 

substitution. 

Similarly treatment of1 with acetic anhydride and a few drops of BF3-etherate at 20°C 

readily yielded 76% of the purple mono-acetyl derivative,s, mp 140-142°C. 

These results are very similar to those obtained 7 for the parent system 6 and show that 

the annulated benzene ring does not appear to have an effect on the position of substitution. 

On the basis of classical electrophilic substitution reactions,1 can thus be regarded as 

chemically aromatic and as such joins the rather elite group 738 of macrocyclic annulenes which 

have thus far been electrophilically substituted. The success obtained with 1 should prompt 

others to test analogous systems. 
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