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Usually HCl attacks a molecule at the same site as stronger acids. It was reported' 

recently that (1),containing a double bond and a cyclopropane rlng,was attacked at the cyclo- 

propane ring by HC1/CH2C12. but superacids as FHSO3-S02ClF, FHS03-SbF5-S02F2 and HF-PP3 did not 

give the product expected upon attack on the cyclopropane ring. Perhaps protonation of the 

double bond occurred as the first step under the latter conditions. 

1,2,4,5,6-Pentamethyl-3-methylenetricyclo[2.2.0.0 2D6]hexane (2)2 is reported here to 

give reaction at the double bond with HFSO, and at the cyclopropane ring with HCl/CH2C12. 

When compound 2 was dissolved in HPS03 at -80' (0.5 mole/l), the MIR spectrum of the 

solution showed only the peaks of the ions 2 and 2 in a ratio of 3:1.3 This result can readily 

be explained by a protonation of the double bond, as usual at the least substituted carbon atom. 
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When compound 2 was dissolved (0.5 mole/l) in a mixture of CH2C12 and liquid HCl 

(2 : 3 v/v) at -80’, the tMR spectrum of the yellow liquid at -80' was identical to the MIR 

spectrumof z4under the same conditions. This spectrum was ascribed to the cyclopentenyl-cation 

3, showing peaks at 6=4.52 (quartet, J=7 cps., lH, a), 3.52 (multlplet, lH, b), 3.00 (multiplet, 

2cIf, c), 2.27 (multiplet, 1 CH3, d), 1.77 (doublet, J=7 cps., lCH3, a), 1.53 (doublet, J=7 cps., 

lCH3, f)5,1.38 (singlet, 1 
CH3S 

g). This structure was confirmed by quenching a solution of 4 in 

excess of sodium methoxide/methsnol at -80' , which after evaporating of the solvent, gave 

compound 6 as a crude product (8% yield, determined by rpuIR). Assignment of structure 5 Is based 

on the following data: molecular weight: 230 (determined mass spectrometrically) and MFI spectrum 

(CC14): peaks at 6=4.05 (quartet, J=7 cps., lH, a6), 3.01 (singlet, 1CH3, b), 2.12 (quartet, 

J=7 cps., lH, c6), 1.59 (two overlapping singlets, 2CH3, d), 1.44 (doublet, J=7 cps., lC$, e6), 

1.21 (singlet, 1C $, f), 1.01 (singlet, 1CH3, g). 0.96 (doublet, J=7 cps., 1C 
% 

h6). The 

observation that the product decomposed into 2 and methanol upon standing at 40' for several 

hours Indicates that 6 is the correct structure rather than 6'. 

When a solution of 2 (0.5 mole/l) in CH2C12 was treated at -7O'with 9. 0.7 eq. of 

dry HCl gas, compound 1 was formed with the following NMR spectrum 6 =4.'77 (multiplet, lH, a), 

4.67 (multiplet, lH, b), 4.29 (quartet, J =7 cps., lH, c), 2.77 (multiplet, lH, d), 1.72 (two 

broad overlapping singlets, 2C H3, e), 1.54 (doublet, J=7 cps., 1CH3, f), 1.06 (singlet, lCh3, g), 

I.02 (doublet, J=7 cps., 1 CH3, h). Upon heating to 40' 1 isomerized quantitatively to 2. 

Addition of excess of liquid HCl to a solution of 1 in methylene chloride at -80’ resulted in the 
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formation of 3. Pouring a 

methoxide and methanol of 

solution of 1 in methylene chloride of -70' into a mixture of sodium 

-70' did not give rise to ether formation, In accordance with the 

assigned structure. 
7 

From these experiments the conclusion can be drawn that HCl in methylene chloride 

attacks 2 at the cyclopropane ring at temperatures of -70' to -80'. This attack opens the ring 

presumably in such a manner that intermediate g is formed; this rearranges to 2 by a g fission 

and 2 subsequently reacts with Cl- ion providing 1. Another molecule of HCl can attack 1 to yield 

2. Mechanisms involving initial proton addition at another carbon atom of the cyclopropane ring, 

would either lead to other products or would involve more steps. 
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When the reaction of 2 with excess HCl (2 to 100 fold) was carried out at temperatures 

above -60' followed by quenching with sodium methoxide and methanol at the same temperature, the 

products were found to be not only 2, 6 and hexamethylbensene, but also E (max. 5%) and 11 

(max. 25%). The latter compounds have been obtained before from & and a8, so that it is 

pu=eible that at temperatures above -60' HCl attacks the double bond as well as the cyclopropne 

ring. 
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The difference between the reaction of HFS03 and HCl/CH2C12 at -80' can be explained 

by the fact that in the latter case hardly any Ions are present. 9 The attacking reagent is not 

a solvated proton" , as in the strong acid (as HF.90 
3 
), but rather a polar H-Cl molecule, which 

obviously ten chsnge the reaction pattern dramatically. 
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