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Previous D- and 
18 

O-labelling in 1,4-dibenzyloxybutane has show the 

succeesive migration of e benzylic H atom to the opposite ether function in its 

molecular ion and transfer of the benzyl cation from this protonated 0 atom to 

the uncharged 0 atom in an SNi type reaction.1 

In order to investigate a possible intermolecular benzyl cation transfer in 

an ion molecule reaction, benzyl trideuteromethyl ether was introduced into a 

Ovarian U 5903 ICR spectrometer together with dimsthyl ether, dimethyl amine and 

trimethyl amine respectively. The reactions observed at total preesures of 

- 5x10 
-5 

torr (ion pump) and lou electron energy (15 EV for dimethyl ether, 20 EV 

for the amines) are listed in Table 1 and eere confirmed by negative double 

resonance signals (only the signal for (3) is accompanied by a decrease in TIC). 

The benzyl dimethyl oxonium ion does not appear to be generated by a direct attack 

of dimethyl ether on the C7H7+ ion, as one might expect from reactions (4) and (5). 

As either of the two protoneted ethers gives rise to the formation of the oxonium 

ion, it is quite feasible that the reactions (1) and (2) proceed via a collision - 

complex in which the two ether molecules ere held together by a proton, a 
.... 

phenomenon frequently observed in gas’phase ionic reactions of oxygen and nitrogen 

containing compounds.28-e A pressure of 9~10~~ torr turned out to be too low for 

observing ‘this complex at W/ZlT=l16 kHz, but it could easily be identified upon 

raising the total pressure to 2-10x10 
-4 

torr (Penning III gauge, Leybold Hareaus, 

Germany). 
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Table 1. Relevant ion molecule reaction8 in mixtures of C6H5CH20CD3 aith 

Ctl30CH3, CH3NHCH3 end (CH3)3N 

(1) CH3-i-C”3 + C6H5CH20CD3 
H 

(2) C6H5CH2-;-CD3 
li 

+ CH3OCH3 

(5) CH,$+CH, + C6H5CH20CD3 
A 

(4) C7H7+ + CH3-NH-CH3 

(5) C,h7+ + (Ch3)3N 

+,CH3 
C6H5CH2-D\CH 

(m/a 157) + CD3OH 

3 

.’ 
+ 

* C6H5CH2-C(CH,), (m/e 136) + CD30H 
H 

% C,H,-&CH3)2 (m/e 136) 
ri 

+ 
,:’ 

a C H -N(CH ) (m/e 150) 
7 7 3 3 

A careful inspection of the region rnie 135 to m/e 145 (5x10 -’ torr , saeep width 

1 kGaues. tenfold amolification. resoonee time 10 sec.) has show the absence of 

+JHg +, CD 
the iona C6H5CH2-0, and C6H5CH2-0,CD 3 ( the latter by self-methylation of 

cD3 3 

benryl methyl ether) ao that we have to deal aith a benzyl cation transfer to 

dimethyl ether and not with any methyl cation transfer to benzyl methyl ether. 

Furthermore no peak is found at m/e 64 
+P3 

(CD3-0, ). Ule may therefore conclude that 

cH3 

;he collision complex decomposes via route A and not & routes E and C. - 

,,?...$-CD 
A w--w_ ;___+___3 

H+..li?i-CH C H 

CH3-F-,CH2C6H5 

C ____+__+___’ 6 = 

H3Cc’[I-CD3 CH3-?-+ CD3 

cHs CH2C6H5 CH3 

The same appears to.be true for the decomposition of tha’\collision complex in 

reaction (3). 

The direot attack of an amine on a carbenium ion ae in reactions (4) and (5) 

parrallele the formation of the tart-butyl ammonium ion from C4Hg* and NH3, 

reported by Su end Bowers, 
5 

although it is not clear whether the authors actually 

observed this ion or only proposed it aa en intermediate. 
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From the exothermic reaction (1) and available literature data 4*5 the heat 

OF formation of m/e 157 can be calculated to be <163 kcal/mole. This could imply 

For the hypothetical reaction 

(6) C7H7+ + CH3OCH3 + C7H7 -&CH3)2 

(. Ho<-9 keel/mole and LH" <-2 kcal/mole in the case of benzyl and tropylium 

structures For the C H 
77 

+ ion respectively. 

Although the gas phase proton affinity of benzyl dimethyl amine is not yet 

known, it mill exceed the proton affinity of trimethyl amine, because e benzyl 

group is expected to stabilise the positive charge better than a methyl group. 

With this in mind the calculated AH; of the ammonium ion in reaction (3) rould 

be C.155 kcal/mole end &H'(reaction 3)(-12 kcal/mole. 

The &Ho of reaction (4) mill be (-59 kcal/mole when the benzyl dimethyl 

ammonium structure is assumed For m/e 136. Reaction (5) will be even more 

exothermic then reaction (4) in viem of the Fact that a positive charge is 

generally better stabilSsed upon replacement of s hydrogen atom by a methyl group. 
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4. Heats of formation (kcal/mole) from J.L.Franklin et al., Ionization Potentials, 

Appearance Potentials and Heats of Formation of Gaseous Positive Ions, 

NSRDS-NBS 26, U.S. Government Printing Office, Washington DC (1969): 

CH+lH: -48, CH30CH3’ -44, (CH3j2NHt -4, (CH3)3N: -6, Ii+: 366, C6H6CH2+: 216, 

cyclic C7H7*z 209; calculated from group equivalents in Appendix 2: 

C6HSCH20CH3: -20, C6H5CH2~\(CH3)2: +16. 

5. Proton affinities (kcal/mols): CH30CH3: 187, M.A.Haney and J.L.Franklin, 

J.Phys.Chem. 73, 4328 (1969), (CH3)2NH: 225, (CH3)3N: 229, D.H.Aua, 

h.W.Ulebb and N.T.Eouers, J.Amsr. Chem. Sot. 94, 4726 (1972) 


