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Of the many solvolysis rate studies involving ally1 compounds, only two have 

examined the effect of extending conjugation. Vernon' has estimated that re- 

placement of a p-methyl group by a phenyl group (1. and 2) increases the rate by 

a factor of gg. 140. Friedrich and WinsteIn have studied some spirodienyl 

E-nitrobenzoates, and the 1.3 

4 (OPNB = R-nitrobenzoate) in 

findings. 

CH3 d- CH2C1 

WOPNB 

x lo7 fold rate difference between compounds 2 and 

9046 aqueous acetone at 25O is typical of their 

C6H5 J- cH2c1 
2 

2 

These authors noted the unusual reactivity of the spirodienyl compounds, but 

OPNB 

4 

Deno4 has suggested that the rate difference is consistent with estimated relative 

stabilities of ally1 and pentadienyl cations. We report here solvolysis rates for 

acyclic dienyl derivatives and their ally1 analogues5 which show that the spiro- 

dienyl compounds are indeed unusually reactive. 
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TABLE1 

Solvolysis Rates in SOP Aqueous Acetonea at 45' 

COmOund k (mln -'lb k (relative). 

1.19 x 10'5 d 

(6.6 l 0.9) II 10 -3 

(3.08 f 0.05) x 1O-4 

(1.4 l 0.04) x 10 -2 

1 

560 

26 

1200 

a. Volume 

b. Ten ml 
alkali 

c. oDNB= 

to volume at 25O. 

aliquots of z. 3 x 10'3 g solution were titrated using 10M2 g 
and bromothymol blue Indicator. 

3,5-dinitrobensoate. 

d. Bxtrapolated from measurements in 40 and 5& aqueous acetone (m = 0.85). 

Rates In Table 1 are almost certainly for QL type solvolysis with alkyl 

oxygen fission! The rate for the least reactive compound (2) exhibits the high 

sensitivity to-solvent ionizing power (m = 0.85) characteristic of this mechanism' 

and common ion rate depression has been observed for 6. The rate increase caused 

by adding a second double bond In conjugation is modest , a factor of 560 for the 

methyl derivative8 and only 46 for the more reactive phenyl derivatives. If 2 

and 6 are used a8 the basis for an acyclic standard , an extra double bond in con- 

jugation causes an increase in rate in the cyclic compounds that is larger than 

the rate Increase in acyclic compounds by a factor of 2.3 x 104. The solvolysls 

rate of 2 seems entirely normal, as it is virtually Identical to those of cis- end - 

E-nitrobensoate.' trans-5-methyl-2-cyclohexenyl 
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Aealgnment of the full value of a skew butane interaction (0.8 kcal./mole) 

to each of the two alkyl-R-nitrobenzoyloxy Interactions in 4 would allow a 12-fold 

aolvolysis rate enhancement owing to relief of steric strain in the transition 

atate. Solvoly8is of 6 may be slowed relative to 5. by loss of rotational entropy 

for the eesential single bond of the diene in 6 on formation of the transition 

state. The contribution of this bond to rotational entropy cannot be large, how- 

9 ever, eince the rotational barrier in butadiene 18 ~a. 5 kcal./mole; and the cob- 

sequent rate decrease certainly could be no larger than a factor of ten, and is 

probably much less. 10 Anchlmeric assistance in 3 from ring expansion to a blcyclo 

t4.4.01 system3 8hOuld not be 8i&fiCatlt for such a reLiCtiVe 8y8tem. Thue, 8Ven 

after the factors above have been taken into consideration, the spirodienyl com- 

pounds seem too reactive by a factor of 10' or more. 

This implies some special stability for the wU" conformation (9) of penta- 

dienyl cations relative to the "sickle" or "W" conformatlon811 which we are unable 

to explain. Coneideration of the symmetry of the highest occupied MO (HOMO) 

suggeets that the "U" conformation 8hOtid be deetablllzed by an antibonding 

1,5-Interaction (2). 

The HORO is not stabilized by interaction with the methylene or gemdialkyl group 

in the way described for the pentadienyl anion 11, because it has a node which 

contains the spiro carbon and it8 substituents. 
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