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Recent interest in the possible antibicycloaromatic character of the 

bicyclo[3.2.2]nonatrienyl cation l_, prompts us to report the results of our 

studies with the related benzo-fused system 1. The benzo fusion allows the 

independent study of two epimeric substrates (e.g. 6 and '7), from which, the 

importance of an anchimerically-assisted route to ionisation in this system 

might be determined. Direct formation of the barbaryl cation 2, without the 

intermediacy of 1;, seems to predominate in solvolyses of the parent bicycle 

[3.2.2]nonatrienyl system. 
Ire,, 

4 Q& ,$&I 

2 2 

The epimeric 6,7-benzobicyclo[3.2.2]nona-2,6,8-trien-4-ols, 4: m.p. 

90-91"(63%) and 1, m.p.107-109°(29%), were obtained by aluminium isopropoxide 

reduction of 6,7-benzobicyclo[3.2.2]nona-3,6,8-trien-2-one.6 Conventional 

esterification afforded the endo and exe 3,5-dinitrobenzoates 6, m.p.192-194° 

and r, m.p.184-187' respectively. / aa ;I xi, 
‘Y 

4: X = HI Y = OH 12: x = - 

5: X = OH; Y=H Q: x = 

6: X = H; Y = ODNB 14: x = - 

1: X = ODNB; Y = H Q: x= 

ODNB 

XY 
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D: Y = OH 5: X = Hi Y = OH 

OH; Y=D 2: X = OH: Y=H 

D: Y = ODNB lo: X = H; Y = ODNB 

ODNB; Y = D 11: - X = ODNB; Y = H 

= 3,5_dinitrobenzoate 
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Preparative solvolyses of 6 and 1 at 120' in 80% aqueous acetone (contain- 

ing 10% excess lutidine) gave the product mixtures listed in Table 1. Proclllct 

compositions were very similar in each case, consisting mainly of the epimeric 

benzobarbarols' 8, 
B B 

m.p.l06-107' and 2, m.p.120-121°, accompanied by the benzo- 

barbaryl 3,5_dinitrobenzoates 10 and 11, and a smaller amount of the unrearrang- - 

ed endo alcohol 4 -* 

Table 1. Solvolysis data for dinitrobenzoates in 80% aqueous acetone at 120" 

Isolated yields 46 

Compound 8 4 1-0 + 11 I k x 105sec-' 

6 (endo) 37 32 14(1.0:1.6) 10 4.50 2 .04 

L (exe) 39 36 ll(4.1:l.O) 4 5.08 2 .04 

14 (endo) 30a 31a 15a 10a - 

(a) Yields of the corresponding deuteriated products. 

Kinetic solvolyses were performed in 80% aqueous acetone at 120°, and 

after correction for internal return, the data gave good first order plots, 

Derived first order rate constants for 6 and 1 are included in Table 1. These 

may be compared with the value of 9.8 + 0.5 x 10 
-5 _' 29, 

set obtained for the 

solvolysis of bicyclo[3.2.2] nona-2,6,8-trien-4-yl p-nitrobenzoate in 80% 

aqueous acetone at 125'. The latter rate is comparable to those of other 

P,3 
cyclic allylic p-nitrobenzoates. 

The strikingly similar solvolysis rates and product compositions for- both 
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epimers 6 and 1, and in particular, the consistent observation of unrearranged 

alcohol 2 as a solvolysis product, suggest that there is no unusual instability 

associated with the benzobicyclo[3.2.2]nonatrienyl cation 2. In keeping with 

the parent system, however, this cation is unstable with respect to rearrange- - 

ment to the benzobarbaryl system. 

In order to gain insight into the detailed mechanism of this solvolytic 

rearrangement, the preparative solvolysis was repeated using the deu'ceriated 

(0 
3,5_dinitrobenzoate 14 -* The extent of deuterium scrambling was determined by 

repeated integration of the nmr spectra of the isolated solvolysis products 

(Table 1). Within experimental error (2 5%), the epimeric benzobarbarols 8 and 

2 had identical scrambling patterns; 45% of th e deuzerium appeared at C-2 while 



55% was scrambled almost statistically amongst the remaining non-benzo positions. 

A similar analysis of the mixture of dinitrobenzoates 10 and 11 indicated corres- - - 

ponding figures of 54 and 46%. Unfortunately, the relatively small amount of 

unrearranged alcohol 4 obtained in this experiment prevented measurement of the 

extent of deuterium scrambling with the same accuracy. Despite this, it was 

I , 
evident that significant scrambling of the label had occurred. 

Perhaps the most economical explanation of the present results, is that 

solvolysis of the endo ester 14 proceeds by two pathways; one involving direct - 

formation of an unscrambled benzobarbaryl cation or ion pair I&, and the other, 

leading by way of the benzobicyclo[3.2.2]nonatrianyl cation 2, to a scrambled 

benzobarbaryl cation 17. - Whether these two routes are truly independent, cannot 

be judged from the present work. 

Implication of the unrearranged cation 2 in the solvolysis of 5, is in 

1,293 
direct contrast to the situation observed with the parent system. This 

difference may be due in part, to the reluctance of the benzo relectrons to 

12 
participate as part of an antibicycloaromatic system. 

Direct, anchimerically-assisted formation of the benzobarbaryl cation 

from the exe ester 7 is precluded on geometrical grounds. By implication, a 

different mechanism must be operative in its solvolysis, yet the solvolysis 

rate and products are virtually identical with those of 6. Worthwhile 

speculation on r;his point must await a practical synthesis of the deuteriated 

exo 3,5-dinitrobenzoate l-5, and measurement of the scrambling accompanying its 

(0 
solvolysis. Such a study is in progress, along with x-elated investigations 

of partially reduced, and organometallic derivatives of 4 and 2. - 
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