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Intramolecular 1.2-shifts are strongly inhibited on the adamantane nucleus. 1.2 The "vacant" 

carhonium ion orbitals of both the l- and the 2-adamantyl cations are rigidly held in conforma- 

tions unfavorable for such migrations. 132 la Hydride shifts occur intermolecularly, if at all, and 

apparent 1,2-alkyl migrations involve instead more complex skeletal isomerization processes. 1b.c 

We have now attempted in a new way to determine the barrier height of such adamantyl 1.2-shifts. 

At 13O'C a lower limit of 10 set -1 for the rate of proton interchange in l-adamantyl cation3 is 

established by NMR line shape analysis 2.4 ; consequently: Ea >20 or 22 kcal/mol (with log A = 12 

or 13) is set for an eventual proton-mixing process. 

III 

We wished to see whether hydrogen scrambling could be observed in the l-adamantyl cation on 

the chemical time scale. -- Accordingly the 3,5.7-d3-1-adamantyl cation (I) was prepared by adding 

at -1OO'C in vacua a solution of the corresponding chloride in S02C1F (prepared5 -- from 3,5,7-d3'1- 

adamantyl bromide6) to a solution of SbF5 in S02C1F. As the pmr spectrum of I lacked the down- 

field peak (ca. 6 * 5.5ppm) characteristic of the $(bridgehead) protons3, aroton scrambling by - 

inter- or intramolecular routes had not occurred during cation generation6. 

No $--proton signal due, e.g., due to the possible equilibria I=II=III was observed 

after heating I at 105'C for 90 minutes. If a pmr detection limit of 5% is accepted, less than 

10% of scrambling must have occurred: thus a lower limit for the scrambling rate constant is 
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2 x 1o-5 -1 set leading to the mlnlmum activation barrier estimates: Es >29 or 30.5 kcel/mol 

(with log A * 12 or 13). These limits should be contrasted with the moderate barriers (Es - 15 

kcal/mol) typically encountered for 1,2-hydride shifts in analogous acyclic ions. 2.7 

Based on heat formetion', solvolytlc rate data and confonnstional analysis csleulstlonsg, the 

bridgehead 1-adsmsntyl cation (e.g. I and III) Is expected to be somewhat less stable than the 

_t-butyl cation, and the 2-adsmsntyl (e.g. 11) cation more stable than the isopropyl cation. 10 

Thus, the energy difference between I (or III) and II should be less than the typical 15 kcal/ 

mol secondary-tertiary energy difference. 2.5,7,8,10 This means that the barrier to rearrangemsnt 

II-I or III should be appreciably greater than 15 kcel/mol, i.e., It should be possible to ob- 

serve the 2-adsmsntyl cation directly. Thus far, we have failed in 811 attempts to do so, per- 

haps because of local heating effects or a rapid intermolecular chain process producing isomer- 

isation during cation formation. From a variety of potential 2-adsmsntyl cation precursors, only 

the 1-adsmentyl cation was observed. 
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