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Mixtures of bromo-acenaphtheno-norbornane with exo and endo orientation of acenaphtheno moiety yielded more stable 

thermodynamically exo products, in the presence of silver bromide as catalyst. This rearrangement could be used in the synthesis of 

pure exo-acenaphtheno-norbornene (2). 

Reaction of acenaphthylene with cyclopentadiene yielded a mixture of endo- (1) and exo-

acenaphtheno-norbornene (2) in a molar ratio 3:1.1 
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The major product, alkene endo-1 was isolated in a satisfactory purity by column chromatography on 

silica gel containing silver nitrate.1 In contrast, attempts to obtain the pure exo-2 isomer led to unsatisfactory 

results. 

In extension of our work on chemistry of exo-2 hydrocarbon derivatives,2 we developed a simple 

method to prepare the alkene 2, in good yield, using the mixture of alkenes 1 and 2 resulted from initially 

Diels-Alder reaction. Our method is based on the observation3 that acenaphtheno-norbornane systems with 

exo-oriented acenaphtho moiety are thermodynamically more stable than endo-acenaphtheno-norbornane 

derivatives. 

Thus, the already reported addition reaction of hydrogen bromide to alkene 1 afforded the mixture of 

bromo-derivatives 3 and 4, in a molar ratio 2:1.2 In a similar procedure, using 1.55 g (7.1 mmoles) mixture 

of alkenes 1 and 2 in a molar ratio 3:1, we obtained 1.7 g (80%) bromo-derivatives 3 and 4, in a molar ratio 

3.8:1,4 after treatement with gaseous hydrogen bromide and purification via column chromatography on 

alumina. Next, the mixture of bromo-derivatives 3 and 4 was rearranged in the presence of silver bromide. 

Thus, a solution of 1.7 g (5.68 mmoles) mixture of 3 and 4 in 15 mL carbon tetrachloride was heated at 

reflux in the presence of 6.6 mmoles anhydrous silver bromide5,6 for 40 h. The mixture of bromo-derivatives 
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4 and 5 in a molar ratio 3.8:1, together with 13% unknown products was obtained.4 The two bromo-

derivatives were separated by column chromatography on alumina, using mixtures of petroleum ether and 

diethyl ether as eluents. The first fraction (eluent: petroleum ether:diethyl ether, 10:1) yielded 0.3 g (14%7) 

bromo-derivative 5, as a oily product. Mass spectroscopy, 1H-NMR and 13C-NMR analyses4 of the 

compound 5 agrees with the proposed structure. Mass spectrum (m/e, relative abundance, %): 298 (M, 24.6), 

253 (2.28), 219 (28.0), 153 (99.2), 101 (3.16), 67 (15.6); 1H-NMR (CCl4, δ, ppm): 0.99 (AB system, 1H,  

H-10anti, J10.10 = 13.4 Hz), 1.67 (AB system, 1H, H-10syn, J10.10 = 13.4 Hz), 2.36 (m, 2H, H-9endo, H-

9exo, J9.9 = 10.7 Hz, J9exo.1 = 4.7 Hz), 2.52 (m, 2H, H-1, H-7), 3.48 (d, 1H, H-6, J6..2 = 6.3 Hz), 4.20 (d, 1H, 

H-2, J2.6 = 6.3 Hz). 4.32 (dt, 1H, H-8exo, J8.7 = 4.3 Hz, J8.9exo = 10.6 Hz, J8.9endo = 4.3 Hz), 7.10 – 7.60 (m, 

6H, aromatic protons); 13C-NMR (CCl4, δ, ppm): 29.69 (C-10), 42.96 (C-8), 43.43 (C-9), 50.97 (C-7), 51.66 

(C-6), 51.72 (C-2), 51.84 (C-1), 120.13 and 120.43 (C-3c, C-5c), 122.41 and 122.53 (C-3b, C-5b), 128.04 

(C-3a, C-5a), 129.37 (C-4a), 131.03 (C-4), 145.44 (C-3, C-5). The 1H-NMR spectrum of bromo-derivative 5 

displays two doublets for protons H-2 an H-6 at 3.48 and 4.20 ppm (J = 6.3 Hz) characteristics for the exo 

configuration of acenaphtheno moiety. Moreover, the double triplet at 4.32 ppm is considered as evidence of 

the endo orientation of bromine atom at C-8. 

The second fraction, containing 1.17 g (55.1%7) bromo-derivative 48 identical with the corresponding 

compound described in the literature,2 was obtained by elution with a 5:1 mixture of petroleum ether and 

diethyl ether. 

Finally, to the suspension of 2.4 g (21.5 mmoles) potassium tert-butoxyde in 16 mL DMSO, 1.47 g 

(4.91 mmoles) of a mixture of bromo-derivatives 4 and 5 dissolved in 16 mL DMSO was added for 30 min, 

and the suspension was stirred for 2 h at room temperature, yielding 0.93 g (60%7) pure alkene 2.1 
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