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Abstmcr: The solvolys~s of 4.7.7~triawtt~yl-L-norhornyl triflate (5) pruceeds u&x u-putkipation of the C.-C, bond. with fcumatioa 
of the (r bridged cation 22 1w intwmediata. 

The interpretation of the rate constants of the solvolysis of bridgehead derivatives is a topic of standing 

interest in physical organic chemistry. ’ In a previous publication,2 we have reported that the solvolysis of 

exe- and endo-2,2,3- and 2,3,3-trimethyl-l-norbomyl triflates in 60% aqueous ethanol at 80°C pmceds with 

u-participation of the C2-C3 bond. In order to investigate the hitherto unknown u-assistance of the C,-C, bond, 

we have synthesized 4,7,7-trimethyl-l-norbomyl triflate (5)’ (Scheme 1) and 4-methyl-1-norbomyl triflate (13)’ 

(Scheme 2). 

Solvolysis of a 2.5 x lo-‘M solution of 5 in 60% aqueous ethanol with triethylarnine as buffer 

(5.0 x lo-‘M) affords a mixture of terpinyl (14 + 15>’ and bomyl (16 + 17)’ compounds in 2.8:1 ratio, 

determined by GC (OV-101,25m, 15OoC) (Scheme 3). Thus, the reaction proceeds mainly with fragmentation 
of the C.,-C, bond. Such fragmentation has not been observed until now. The solvolysis of a 2.5 x 10% 

solution of 13 in the same solvent as in the case of 5, yields only products with structural retention’ (Scheme 

3). 
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Scheme 2 
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Scheme 3 

The solvolysis rates of 5 and 13 (2.5 x 10%) in 60% aqueous ethanol buffered with triethylamine 

(5.0 x lOAM) were determinated by GC using rrans-2-decalone as internal standard (Table 1). The rates of 

7,7-dimethyl- 1-norbomyl triflate (20)6 and 1-norbomyl triflate (21)6.’ were measured under the same conditions 

in order to obtain reference values for the acceleration of 5 and 13. The k values for 20 and 21, extrapolated 

from literature dat&’ are shown in Table 1 for comparison; the m value for 21 (m- 0.72) was calculated from 

the rates in acetic acid and 50% aqueous ethanol at 100°C. In agreement with the results reported in the 
literature,6.7 the solvolysis of 20 and 21 takes place without rearrangement. 

The lacking relationship between k (log k) and AE,,* or Ez (Table 1) exclude any significant contribution 

of steric effects to the relative solvolysis rates (k,, Table 1) of our substrates because every steric assistance 

to ionization should induce a decrease of AE, and/or an increase of I$ 

The magnitude of the acceleration (k,) in the case of 13 and 20 is in agreement with the acceleration 

effected by the introduction of methyl groups in some rigid bi- and polycyclic compounds,*“~Lo although methyl 

groups usually exert a slight decelerating effect on the solvolysis of these subst.rates.‘ap*” The actual vaIue of 

the methyl effect can be explained by their u- and 7r-interactions with the HOMO of the carbocation,‘~ changes 

of charge density and hybridization of the parent compound” and through-space interactions.” However, the 
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rate increase in the case of S is clearly too high” to be aceounti satisfactorily for these f!actors only. Thus, 
the acceleration of 5 points to an enhanced u-participation of the trimethyl substituted C& bo~I.‘~ The u- 
participation should lead to a bridged cation 22, depicted conventiomly in Scheme 3. Such delocalized structure 
corresponds not only to the transition state of the solvolysis, but also to the reactive cationic in&rmedii, since 

1-~~rnyli~ products (16 and 17) am found among the ~&on products. Fusion products an: fd 
by nucleophiiic attack of the soivent at C4 of 22. However, Rnmation of these pro&c& via a terpinyl cation 
23, generated from 22, can not be excluded. 

Further work including the spectroscopic characterization of cation 22 is in progress. 

Table 1. Rate Constants of Solvolysis of Bridgehead Derivatives in Buff& (Et&) 60 % Aqueous E&anol. 

Triflate Temp. (“c) kts-‘)” AH* As w K9 R, Ref. 
(Kcal/mol) (eu} (Kcai/mol) (Kcaymol) (at 80.3T.) 

w-m-- -uI_-- 

70.3 1.74 x lo-” 26.3 1.4 tw 

5 80.3 3.57 x 10” 2.1 8.3 33.0 hv 

88.5 1.38 x lo-’ tw 

80.3 1.38 x 1O-s 28.9 2.4 1.3 3.6 3.7 tw 
13 90.2 I.17 x 109 tw 

98.5 3.26 x IO4 tw 

80.3 2.20 x 10-5b 28.9 -0.8 6 

20 80.3 2.20 x 1o-s 2.2 7.2 2.0 tw 

75.2 3.05 x lo-% 26.gc -2.5” 7 

21 80.3 2.22 x lO-kd 7 

80.3 1.08 x 1O-5 1.3 3.8 1.0 tw 

tw = this work. ‘ Experimental error f596. b Extrapolated from other temperature. ’ In 50% aqueous ethanol. 

d Extrapolated to 80.3C and 60% aqueous ethanol from literature data.’ 
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