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It had been observed that buffered acetolyeis of Ia is anchimerically ass;stsd and that 

only unrearranged acetate Ib is formsdl. Both observations were rationalized by assuming 

that ionization of Ia had led to the bishomocyclopropenyl cation II. In order to provide 

further evidence on this ion we now report upon: 

- the methanolysis of Ia in the presence of sodium methoxide, which produced all three 

methyl ethers expected from the tridentate ion II, 

- the synthesis of ona (V) of the novel methyl ethers by di-n-methane rearrangement of 

Ic, 

- the kinetic8 of the acid catalyzed hydrolysis of V. 

a: X = OTs 

b: X = OAc 

c: X = OCHS 

I d: X = OH II III ome IV 

Aethanolyais of Ia in the presence of sodium methoxide was studied, because in the rela- 

ted anti-7-norbornenyl system evidence for the intermediacy of the bishomocyclopropenyl 

cation III was obtained from the stereospecific production of the tricyclic methyl ether 

IV under theae circumstances2. Subjecting Ia to the same condition8 also yielded two new 

tricyclic ethers V and presumably VI together with the unrearranged ether Ic and the 

unrearranged alcohol Id (see scheme 1). Results obtained at various concentrations of 

sodium methoxide are collected in table 1. 
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Scheme 1. Methanolyeie of Ia in the presence 

and acid catalyzed hydrolysis of V 

CH30- 
> IC 

of sodium methoxide 

and VI. 

Table 1. Products of methanolyeiea of Ia at 50' 

[NeOCH3], II %Ic ZV %VI %Id % other products 

a. 

b. 

C. 

b 

2 85 0 4 5 - 

3.2 60 10 5 25 - 

4 19 4 2 75 - 

The solutions ([Ia]: 0.02M) Were kept at 50' for 72 hours; after 

work up the products were analyzed by GLC (2 m 20% OEGS, loo'), 

Solution allowed to become acidic, 

This product 

tigeted. 

The behaviour of Ia closely resembles that of anti-7-norbornenyl tosylete (VII): Raising 

the concentration of sodium methoxide leads to an increase of the relative amount of V + 

VI and to a decrease of the relative amount of Ic in the mixtures formed. A feature not 

encountered with VII ie the production of unrearranged alcohol Id. Because of the rele- 

(mol.wt. 168 = Ic + CH30H) was not further inves- 

tively low rate of ionization of Ia bimolecular nucleophilic substitution at sulfur 

leading to Id can become competitive 3,4 . Since this side-reaction prevented the prepara- 

tion of V and VI in amounts sufficient for complete spectral and chemical characterize- 
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tion V was synthesized in an alternative way via di-n-methane rearrangement of Ic. Irra- 

diation of a cyclohexane solution of Ic at 2537 1 for 65 h gave besides 65s of unreacted 

starting material about 30% of V, whose IR-spectrum wae superimposable upon that of the 

material obtained from the methanolyeis 
5 

. 

Ofle 
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The structure of V was deduced from its two modes of formation, its highly specific and 

very fast (vide infra) reversion into Id by dilute aqueous acid (see scheme l), and 

from its NMR-spectrum [lo0 AHz, CDC13, 6 (ppm); 5.85 m, 1H; 5.55 m, 1H; 4.1 dd 5.5 Hz 

and 4 Hz, 1H; 3.2 s, 3H; 2.75 m, 1H; 2.3-2.0 m, 2H; 1.85-1.5 m, 2H; 1.32-1.1 q 5 Hz, 

1~1. The multiplicity of the 8 4.1 signal (H-7 coupled to H-6 end H-8) indicates the 

sndo-position of the methoxy group. The same pattern has been observed with IV2. Insuf- 

ficient material was available for NMR identification of VI, however IR-abeorptions at 

3040, 1007 and 690 cm 
-1 end the close parallelism between its chemietry and that of its 

congensr V [see the dependence of its formation upon [NaOCH3] in table 1; VI is convsr- 

ted into Id as readily ae is V (scheme 1)] leave little doubt about the structure 

assigned. 

The stereospecific conversions involving the three endo-ethers Ic, V, and VI are comple- 

tely compatible with the assumption of the bishomocyclopropenyl cation II as the common 

intermediate of all ionizations shown in scheme I. 

Further information about the b-route to II was gained from a study of the kinetics of 

the acid catalyzed hydrolysis of V in 50% acetone. First order rats constants obtained 

at various concentrations of perchloric acid are given in table 2. 

Under the same conditions V is about 100 times less reactive than IV2a. This ratio is 

contrasted with the rate ratio of ca. 8500 observed for VII and Ia 
6 

from which III and 

II are formed by the n-route. Of the esvaral explanations that can be given for this 

convergence of reactivities the notion that most of the reactivities of IV end V resides 

in-their very similar endo-2-msthoxybicyclo[2.l.O]pentyl moieties end that their transi- 
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tion states leading to III and II have very similar properties seems most attractiveS. 

Table 2. Kinetics= of hydrolysis of V in 60/20 (v/v) acetone-water at 25' 

lo3 x [HC104], A lo5 x k, set -1 10' x k/[HC104], l.mola-'.sec -1 

1.72 16.2 94 

0.65 8.08 95 

0.32 2.90 91 

a. Reactions wsrs followed by GLC for about 4 half lives. Only Id was 

produced. 
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