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Tricycle (3.3.0.03") octane (1) occupies an important position in the realm of polycyclic 

ring systems owing to the unique arrangement of the carbon atoms such that the smallest rings are 

all five-membered. The molecule may be viewed as a severely twisted norbornane derivative or as 

a constrained cisoid pHCyclo (3.3.0) octane. Our interest in this system germinated from earlier 
‘ 

studies' on the behavior of the isomeric tricycle (3.2.1,03*6) octyl system 2 and has been kindled 

by recent studies with homologous C3 and Cl0 analogs. 3 The specific objectives of this research 

were directed at a study of the generation and behavior of cationic intermediates at the methyl- 

ene bridge in 1. 

For these purposes, the p-bromobenzenesulfonate derivative 3 was prepared from the known4 al- 

cohol and subjected to aeetolysis in the presence of excess sodium acetate. This reaction pro- 

ceeded cleanly with the formation of acetate 4, the same product obtained earlier2 from the ace- 

tolysis of 5-OTs. 
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Two possible mechanistic pathwws were considered for the rearrangement 34: (a) 

gration of the C3- Cq bond; (b) migration of the Cl- C5 bond followed by migration of 

direct mi- 

the C3- C3 

bond. It was possible to rule out the operation of the two-step process from a consideration of 

the results of solvolysis of the deuterium analog 6.5 The finding that the deuterated alcohol 

isolated from this reaction showed (nmr) one proton in the O-C-H region is inconsistent with the 
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double migration process (see below). 

OH & - H 

Rate constants6 for the acetolysis of 3 at 53.08 k 0.07' were found to drift downward with 

time until a steady first order rate was attained at ca. 28% reaction. The calculated rate con- - 

stant (1.30 x 10-5~ec-1 ) beyond this point corresponded closely with that calculated2 for the 

rate of acetolysis of 5-OBs under these conditions (1.4 x 10-5 see-l). Apparently, internal re- 

turn with isomerization7 competes with direct acetolysis in this system. Further evidence on this 

point was obtained by continuously monitoring the reaction by nmr. The rate of disappearance of 

3 was clearly faster than the rate of appearance of 4. Furthermore, new peaks appeared which 

were attributable to 5-OBs. With this in mind, it was possible to analyze7 the titrimetric data 

from the early stages of the reaction and to obtain values for the rate constant for direct ace- 

tolysis (1.71 x 10eq see- ') and for isomerization (8.51 x 10e4 see-l). 

It was of interest to estimate the driving force for this unusual rearrangement which, for- 

mally, involves contraction of a five to a four-membered ring. As a model system for rate compa- 

risons, the analogous 7-norbornyl derivative appeared to be well-suited owing to the close corres- 

pondence of both the tetrahedral and trigonal geometries about the reaction centers. In the first 

approximation, a rate enhancement of LO7 (10-4/10-11) may be calculated.B That this type of analy- 

sis has some creditability may be seen from the results with the tertiary derivative 7.q Hydroly- 

sis of the latter in 80% aqueous acetone (14 hr. at 135Of in the presence of excess sodium bicar- 

3 tiI& 
was stable, produced a new alcohol bonate, conditions under which the unrearranged alcohol 9 
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‘(>95%) to which structure 8 is assigned. 10 Thus, the driving force for rearrangement is suffi- 

cient to overcome the additional cationic stabilization provided by the methyl group. Since ty-pi- 

eal "methyl effects" in non-rearranging systems rangel from 10' to 104, the estimated anchimeric 

assistance appears reasonable. 

The extraordinary behavior of these tricycle (3.3.0.0 3'7) octyl systems must be a manifesta- 

tation of an inherently highly strained molecule. We would like to propose that only part of the 

driving force for these rearrangements is derived from bond angle strain relief at the reactive 

center (C,). In addition, it appears that the geometry at the distal methylene group (C,) is like. 

wise favorably altered during rearrangement. We hope to explore more fully this type of %emote 

control* and to examine other substituent effefts on these rearrangements. 
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