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In the 7-norbornenyl cation (l-1' and in the 1,2,3,4,5,6-hexamethylbi.cyclo~2.1.1] 

hexenyl cations (212, the positive charge is distributed over the bridge carbon atom and carbon 

atoms 2 and 3. This can be explained best by non-classical resonance delocalisation. 
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The three carbon atoms over which the charge is concentrated are all possible 

of addition for an incoming nucleophile. Such an attack would lead to a tricyclic product 

points 

in the 

case of reaction at carbon atoms 2 or 3 and to a bicyclic product were the reaction to take 

place at the bridge. Reactions of 7-norbornenyl and 7-norbornadienyl cations with the hydride 

donors sodium borohydride3 or lithium aluminium hydride 
4 
give mixtures of bicyclic and tricYClic 
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hydrocarbons. Reactions with other nucleophiles, e.g. hydroxide ion, yield bicyclic products only. 

Only blcyclic products have thus far been obtained from reaction of methoxide 596 and chloride 

ions6 with 1,2,3,4,5,6-hexamethylbicyclo[2.1.l]hexenyl cations g and g. Very recently the 

formation of 2,6 trlcyclo[2.2.0.0 lhexane has been reported7 from the proposed reaction of a 

5-bromobicyclo[2.l.l]hexenyl cation with LiA1H4. 

How will the ions 2 and 2 behave towards hydride transfer? All our attemps to 

obtain bicyclic or tricycllc hydrocarbons from these ions with NaF!H4 or Et SiH8 
3 

or from the 

corresponding chlorides with LIA1H4 (up to tenfold excess of hydride donor) failed because the 

decomposition of the reactants was faster than the hydride transfer in the temperature range 

studied (-80' to 0'). The same products were observed as in the reactions without addition of 

hydride donor.' 

It was possible, however, to abstract a proton from the methyl group attached to 

the carbon atoms 2 or 3 of ions 2a, g. Treatment of the ions with triethylamine yielded the 

tricyclic compound, 1,2,4,5,6-pentamethyl-3-methylenetricyclo[2.2.0.0 2'61hexane (2). The 

reaction with OH 
Q 

at the bridge carbon atom is much faster, however, than proton abstraction by 

triethylamine, yielding the bicycllc alcohol (4). From these observations it is concluded that 

the direction of attack on the ions 2a, 2 depends on the nucleophile. 

H 

A 3:1 equilibrium mixture of the Ions &, z was prepared by dissolving hexamethyl- 

dewarbensene (2) in methylene chloride (cont. about 0.5 mole/l) and introducing at -80' dry 

HCl (1.5 equiv.). 
6 
This ions mixture was treated at -80' with excess triethylamine (2 equiv.). 
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me mixture was poured into water and was washed with water until the smell of trlethylamine 

had disappeared and was dried with anhydrous sodium sulfate. The solvent was evaporated leaving 

a yellow liquid, containing compounds ft and 2. Repeating the experiment showed that the ratio 

of compounds~ and2 could be varied by changing the reaction time. When lwediately after 

addition of triethylemine the mixture was poured into water and worked up, or when wet triethyl- 

amine was used, compound 3 was obtained as a yellow oil (8~$ yield, determined by MR), which 

crystalllsed upon cooling: white crystals, mp. 61-63'. Structure 3 was assigned on the basis of 

the molecular weight: 180 (determlned mass spectrometrically), the JR spectrum: a broad 

absorption at 3440 cm -', (OH) end the MFI spectrum in CC14: 6 =3.O9 (q, J=7 cps., lH),l.62 (8. 

2CH3), 1.27 (s, lH), 0.9 (s, lCH,,), 0.82 (8, 2CIf). 0.68 (d, J=7 cps.. '"If). The chemical 

shift of We quartet and the doublet in the ElvlR spectrum indicate the exo position of the - 

hydrogen atom. 5 This assignment was confirmed by the shift enhancement upon addition of Eu(dpn)3g, 

which will complex at the oxygen lone pair electrons. 
10 

The shift enhancement is about four 

times as large for the quartet as for the doublet. This is only consistent with the configuration 

in which the hydrogen is situated exo. - Compound 3 was formed also (6O$ yield, determined by M4R) 

when a mixture of Ions 3, 3 was treated with excess KOH In ethanol at -80'. 

With a longer reaction time the amount of compound 2 Increased, showing that the 

Q 
reaction with triethylamine is much slower than with OH ion. When the reaction mixture was 

maintained at -80' for 3 hrs and was warmed slawly (over 3 hrs) to room temperature followed 

by work up, 85% of compound 2 was obtained and only 3% of compound 2. Compound 2 was purified 

by vacuum distillation, bp. 47.5-48.5' at 3.7 mm Hg. (8@ yield In a preparative experiment). 

An analytically pure sample was obtained by preparative glc (SE-30 column, all temperatures 

below 200'). Structure 2 was assigned to the product on the basis of the following data: 

11 
elemental analysis , the molecular weight: 162 (determined mass spectrometrlcally). IR spectrum: 

absorptions due to C-H and C-C and absorptions at 3070 -' cm (=CH2 stretching) 1655 cm-' (C-C 

stretching) and 860 cm-' (=CH2 out of plane deformation) and the EMR spectrum in methylene 

chloride: S=4.56 (d, J=O.8 cps., lH), 4.54 (d. J-O.8 cps., lH), 2.05 (q, J=7 CPS., lo), 1.32, 

1.29, 1.03,. 1.00 (s, each lC$) and 0.87 (d, J=7 cps., lCH3). From these data it could not be 

concluded whether the position of the hydrogen Is endo or=, but the simultaneous formation 

Of the exo alcohol 3 makes sn exo position of the hydrogen more likely. - - 

On hydrogenating compound 2 with Pd on C (s) or Pt20 as catalyst in hexane at room 

temperature and a hydrogen pressure of 2 atm., 1 equivalent hydrogen (+ 0.1 equiv.) was oonsumed. 

A complex reaction mixture was obtained, Indicating that the catalyst caused at least partial 
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isomerisation. Hydrogenation with dilmide 
12 

was not possible. When compound 5_ was stirred for 

4 hrs at room temperature with 50 fold excess potassium azodicarbonate , which was decomposed by 

addition of a 2': 1 methanol-water mixture, starting material was recovered quantitatively. This 

is readily explained by the sensitivity of diimide reductions to steric approach control, which 

is well documented in the literature. 
12 

On pyrolysis at 225’ during half an hour, 5 was lsomerised to its more stable isomer 

hexatnethylbensene (3%) and other yet unidentified products. Hexamethylbensene was also obtained 

on treating compound 5 with transition metal catalysts at room temperature. Reaction of compound 

2 with AgC104 (10 mol$) in dry benzene yielded hexamethylbensene (7%) in one hr. Rh2(CO)4C12 

(10 mod) in CDC13 yielded hexsmethylbenzene (30$) and at least one yet unidentified compound 

with a terminal methylene group (40$).13 In a subsequent much slower reaction the latter 

compound is transformed into hexamethylbensene. 
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