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The positive charge in 1,2,3,4,5,6-hexamethylbicyclo[2.1 llhexenyl catlons _! has been 

shown to be delocalised on C-2, C-3 and c-6. Proton abstractlon by triethylamlne occurred from thr 

methyl groups attached to C-2 or C-3 of Ion la, to yield 2, rather than from the methyl group at 

c-6, indicative of high positive charge at C-2 and C-3 
1 
This agreed very well with the concluslor 

on charge distribution as deduced from the PiFi and CMR data of the Ions 1. 
2 
We wish to report here 

the synthesis of 1,2,5,6-tetramethyl-3,4_dimethylenetrlcyclo[3 1 0.0 2'6]hexane, starting from monc 

cations & and Id, and from dlcation 2. 
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Solutions of ions & and g were obtained from reactlon of a solution of hexamethyldewa 

benzene in methylene chloride at -80' with one equivalent of dry chlorine gas3 and bromine 
4 , resp 

tively. Excess triethylamine (3 ep.) was added\at -80' and the mixture was malntalned at this ten 

perature for two hrs, during which time triethylammonium salt separated. After warming to room te 

perature (over two hrs) the reaction mixture was diluted with pentane and extracted with water un 

the smell of triethylsmine disappeared. Drying the solution and evaporating the solvent ylelded a 

crude product, which consisted of 7@J (detected by Pm). Separation of the crude product by pre- 

parative GIG (all temperatures below 150') provided analytically pure1 as a colourless liquid (6@ 

yield), hexamethylbenzene (20$ formed from pyrolysis of by-products) and a number of minorproducts 
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The assignment of the structure 2 rests on the following data elemental analysis, mass spectrum 

parent peak at m/e = 160, PMR (CC14) = 5 00 (s, 2H) 4 53 (s, 2H) 1 42 (s, 6H) and 1 14 (s, 6H) 

CMR (CH2C12) peaks at 157 5, 98 7, 47 1. 31 4 10 0 and 6 0 ppm downfield from external TMS, IS ab 

sorptlons at 3080 (=CH2 stretching), 1640 (C=C stretchlrq) and 865 cm -' (=CH2 out of plane deforma- 

tlon), W Xmax ethano1 204 (log E = 3 95) and 250 nm (log E = 3 78) 

Compound 2 underwent at room temperature an chloroform solution a ouantltatlve Duels-Alder 

reactlon with tetracyanoethylene, which was complete wlthln 

line solId 5, which decomposed wlthout melting at l25', the 

addltlon product 2 was characterlsed by the following data 

peak at m/e = 282, Pi%? (CDcl,) = 3 12 (s, 4H) 1 47 (s, 6H) 

at 2260 (-EN) and 1665 cm-"(w, c=c) 

one minute, yielding the white crystal- 

products formed melted at 230-232' The 

elemental analysis, mass spectrum, paren 

and 1 16 (s, 6H), IR 1 a absorptlons 
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The mechanism of the reaction of lc and & with trlethylamlne proposed here first Involves - 

proton abstractaon from one of the methyl groups attached to C-2 or C-3 ’ The tricyclic compound 6 

formed dlssoclates rapIdly to give ion 1. The posatlve charge in thisionshould be concentrated 

chiefly onthecarbonatomsallyllctothemethylenegroup ConJugated diene 2 arlses ontriethylamlne in- 

duced removal of a proton from a methyl group attached to one of these carbon atoms. 

Uponadditlonof FHSO 
3 
toasolutionof Zlnmethylene chloride at-go', thedication 45 was ob- 

served Mechanlstlcally the formatlonof?canbe viewedastwosuccesslvesteps involving protonatlonof 

a methylene group the first step gives Ion 1, which in the second step takes up another proton to 

gave 3 Pouring a solution of dlcatlon 2 1.n a solution of excess triethylamine in methylene chloride 

at -80' gave rxe to the reverse reactlon and 2 was shown to be the maJor product (8N by 



No. 39 3749 

PMR and GE). The reactlons of dlcation 2 remazn subject of further studaes. 

Addztion of dry HCl to a methylene chloride solution of 2 at -90' however, dldnot giverlse 

to observable amounts of 2 or 1. The PMR spectrum of the reaction mixture at -9O'showed compound 8 

to be formed, even when an excess of 2 was still present. The PMR spectrum of the reaction mixture 

remained unchanged upon warming to room temperature and8 was Isolated by evaporating the solvent. 

The assignment of the structure 2 depends on the following data mass spectrum parent peaks at m/e = 

232, 234, 236 (Intensity ratlo 9 6-l), PMR (CH2C12)- 4.27 is, 2H) 4.15 (0, J=7 cps, IH) 1.88 (s, 6X) 

2 

I HCI I CHICI 

1 -90" 

Ha/cH,cl, 
-SO0 G 

H 
/ 

\ 
H 

Cl 

&-H 
i 

CH2Cl 



1.80 (m, 3H) 1 13 (s, 3H) 1 10 (d, J=7 cps, 3H), lR i.a absorption at 1620 cm 
-" w ?Eane 

275 nm. The dichloride g is also formed by warming up a methylene chloride solution of 3 with ohlo 

ride as counterion to room temperature in a reaction analogous to the known thermal reaction of 2 

with bromide as counterion, which yields the corresponding dibromide, possessing similar spectra 
4 

The mechanism proposed for the reaction of g is thought to be equally valid for the reaction of b 

thereby implying 2 and 2 as intermediates. 

It is difficult to rationalise the formation of compound 2 in the reaction of z) with HCl 

by assuming protonation of a methylene group of 1 to be the first step. However assuming initial at 

tack on a cyclopropane ring a reasonable mechanism can be drawn. According to Wiberg and Sseimies6 

the protonation of one of the cyclopropane rings is proposed to occur with retention of configura- 

tion. Due to symmetry only three intermediates are conceivable: 2, 12 and 2. Intermediate 11 is - 

considered to be unlikely because it is energetically unfavourable and would open to a cyclohexenyl 

Ion Both intermediates 12 and 3 are possible although2 is expected to be the most stable one; 

they are proposed to give the five membered ring compounds 3, 15 and10 in subseouent steps. Final. - 

ly intermediate 2, proposed to be an intermediate also in the thermal reaction of &, reacts with 

chloride anion to give product 8. The mechanism of this reaction shows a strong resemblance to that 

of the reaction of 2 with HCl in methylene chloride at -70 
08 . In the latter case, attack on the cy- 

clopropane ring by HCl is also favoured over attack at the methylene group; this Is the exact reverr 

of the situation with FHSO 
3 

, which adds preferentially to the methylene group. The high reactivity 

of the cyclopropane ring towards HCl in methylene chloride is illustrated further by the rapid quan 

titative reaction of 16 with HCl in methylene chloride at -80' to give trans-hexamethylcyclohexadiet 

17. The mechanism advsnced for this reaction is analogous to that proposed for the Ag@ catalysed re 

action of 16 to 17', which involves also initial attack at the cyclopropane ring -- 

The reaction of 2 with HCl and FHSO 
3 
is another example of the difference of reactions of 

these acids with a compound containing a methylene group and a cyclopropane ring. These different 

reactions can be explained by assuming the attacking reagent in a cold mixture of HC1 and methylent 

chloride to be a polar H-Cl molecule rather than a solvated proton. 
8 

The chemistry of 2 is being actively- investigated in this laboratory. 
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