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Abstractz HNojcatalyzed isomerization of tricycl~5.2.1.@~6]decane affords tzicyclo[4.2.2.0*5]decane - the 

‘%ottle neck” in the Mamantane xearrangemnt. 

Discovery of the isomerization of tricyclo[5.2.l.@~]decane 1 to adamantane by Paul Schleyer more than 30 years 

ag$ stimulated a great interest in the chemistry of adamantanoid compounds. Since 1957 the mechanism of “one of the 

most fascinating intramolecular rearrangements known in carbocation chemistry’~ has received considerable attention.38 

Two of the most likely rearrangement pathways suggested by Whitlock and Siefkens and Schleyer and his coworkers6 

were proved by series of interesting experiments.78 

However, no direct synthetic evidence for the first stage - isometization of 1 to tricyclo[4.2.2.0t~]decane 2, named 

the “energetic bottle neck.“8 in the pmposed pathways to &a&mane has been found as the reanangement inevitably 

stoppedfarshortof2,fallingintothe”bottoml ess pit” of the thetmodynami&ly most stable adamantane structure. 

Wewishto~thattheuseafnitricacid~ggoodcatalystforcrubocationgaraation,rrndasaaapforintetmediate 

soucnaes,helpadustopmvethefirststageoftheadamantenertanangementrudfindanewusefulsyntheticmethodfor 

the preparation of the tricyclo[4.2.2.Ot~]decance cage structure. 

Whenlwas~~wi~98-10046niaicacid.arepidex~cnactionoccumdleading~a~complicandmixturr 

of oxidized products in which 1-hydroxyui_~cl~5.2.1.~Jdecane and bicyclo[5.2.1)decane-2.6-dione could be 

positively identified. In o&r to teda oxidative rrctivity we used a HNOj - AC@ - CH$l2 mixture. Indeed, we have 

found that when a solution of enda-l(l.36 g, 10 mmol) in CH2Cl2 (5 mL) was added to a mixture of 100% nitric acid 

(12.5 mL, 0.3 M), CH2Cl2 (12.0 mL, 0.19 M) and A@ (9.g II& 0.1 M) at O-5 %, stirred for 4 hi at 10 ‘C. poured 

ontoice,curdaxtnctedwith~2CI2,the~reaurgedcompoundIcauldbeobtainedasamajorproductin65% 

yield after recrystallization from ethanol.9 The seuctute of 4 was detem&d by X-ray ana~ysisto atxi NMR 

specaoscopy. A single crystal measuxing 0.32 mm x 0.40 mm x 0.42 mm was used for X-ray measurements. Crystal 

data: C1dit5Nfl~; monoclinic. space group P 21/n; a = 6.946(2) A, b = 25.889(g) A, c = 6.974(2) A. 
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V = 1162.2(6) A? Z = 4, D eated = 1.48 g/cm3. Intensity measurements were made with 3’ I 2 8 I 114’ by usin8 

Cu Ka radiation 6 = 1.5418 A> at 2%K on a Nicolet R3m mter. Systematically absent reflections were 

eliminated and equivalent &Rctions wete averaged (Rjnt = 0.026) to give 1569 unique reflections of which 1510 were 

considered to be observed [iFd I f<r(Fo)l. The structure was solved by direct methods using the SHELKTL software. 

RetInement converged (shift/error I 0.015) of R = 0.052, Rw = 0.069. The 13C NMR spectrum showed the presence 

of 10 carbons (2 quaternary, 2 tettiary and 6 secondary; 8 21.56,24.84,25.21.27.12.30.29.38.48,42.66,45.77, 

63.59, 81.41, 108.53). 
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The stenosemvity of the reaction indicated that the most probable mechanism for this tmnsformation shot&i include 
rearrangement of the starting endo-tricyclo[5.2.1.~6]&cane 1 to 8-uo-nitroxy-cxo-tricyclo[4.2.2.Ol~]decane 3. 
Subsequent rearrangement of 3 followed by fast attack of nitric acid yielded the eotresponding diniuate 4. 
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