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Abstract It IS shown by I80 labelllng that phenoxlde anlons are formed both by 
an S 2 
reac V 

and a nucleophlllc aromatic substltutlon mechanism m the 
eon of OH- with methyl phenyl ether. These mechanisms are of 

minor importance m the ethyl phenyl ether system where phenoxide an- 
Ions are generated almost exclusively by an E2 mechanism. 

Brauman et al. have recently proposed a double potential well model for some 

thermal Ion-molecule reactlons which occur In the gas phase I-5 . The central 

barrier m this model 1s assumed to be lower than the potential energies of 

either the separated reactants or products. They have shown that varlatlon of 

the height of the central barrier (dependent of course upon the nature of reac- 

tants and products) results m a varlatlon of the overall rate constant. In 

this way they have been able to account for the trends observed m the rate 

constants of some proton transfer reactions 152 3 , SN2 displacement reactions and 

nucleophillc displacement reactlons at carbonyl carbon centers 4. One of the 

systems studled was the reactlon between methyl phenyl ether (C61$,0CH7) and 

various anlons. These reactIons were all assumed to proceed purely through the 

S$ mechanism' (reactIon I). 

-/I 
B- + CH5-0C6H5 - BCH3 + -OC6H5 (1) 

B- = OH-, P-, CT130-, CH7S-, CN- 

The authors did not consider the posslblllty that some reactant anrons might 

attack the phenyl rang at the substituted carbon atom - the ipso posltlon 6 . 

Phenoxlde anions could then be generated by what would formally be a 1,2-ellml- 

natlon of BCH3. It should be noted that Ion-molecule reactions are known whsch 
7 have been proved to proceed via nucleophll.1c attack upon aromatic rings . 

We now present results which show that part of the phenoxlde anions formed In 

the reactIon of OH- with methyl phenyl ether are formed by a mechanism which 

involves an mltlal ipso attack. We have generated 180H- via H- from H2"O by 

dI_ssoclatlve electron attachment (6.5 eV) In an Ion cyclotron resonance (ICR) 

drift ce118. These labelled hydroxide anlons react with methyl phenyl ether to 

yield 85 + 1% C6H5 160- and 15 ~1% C6H5180- 9. The formation of the C H 
65 

160- 

Ions can be explau?ed by reaction 1, but for the formation of the C,H5180- ions 

an ipso attack of 18 OH- upon methyl phenyl ether is required. This is represen- 

ted ln reaction 2. 
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Slmllar results have been obtaIned for the reactlon of 18 OH- with methyl penta- 

fluorophenyl ether, the product Ions being C6F5 160- 84 2 lo/O and C F 
65 

180- 

16 + 1%. In this system there IS an addItIona reactlon (reactlon 3) which re- 

sembles the loss of alkyd fl.uorldes from the colllslon complexes of alkoxrde 
7a anlons and hexafluorobenzene . 

CH30C6F5 + 180H- j CH30C6F4 180- + HF (3) 

This 1s another example of a nucleophlllc aromatlc substltutlon reaction, but 

the site(s) of the attack upon the ring IS not known. Methyl phenyl ether has 

also been allowed to react with CH 3180- and :JH2- i.ons 9 , because ln prlnclple 

dlfferentatlon between SN2 (reactIon 1, formation of C6HS 160-) and ipso attack 

(reaction 2, formatlon of C6H5 '80- and of C6H5NH-, respectively) might be ob- 

served. However, both Ions are found to react exclusively by the SN2 mechanism 

and not by IPSO attack. It should be noted that In the case of NH2- the forma- 

tlon of the C6H5 
160- ions IS a minor process compared to proton abstraction, 

presumably from the aromatlc ring 10 . 

Ipso attack by 18 OH- upon ethyl phenyl ether (C6H50CH2CH3) 1s negllglble, the 

ratlo of [C6H5 180-1 [C H '%-] 
65 

being less than 0.01. Moreover, the anions 

NH2-, C2H50- and n-C4H90 which hardly react or do not react at all with methyl 

phenyl ether to give phenoxlde Ions, generate C6H50- ions In abundance from 

ethyl phenyl ether. It may be concluded that the chemistry of ethyl phenyl 

ether IS being donlnated by the occurrence of facile E2 ellmmatlon reac- 

tlons1q712 

----f-x 
B- + H-CH2-CH2-n0C6H5 - BH t C2H4 ' 

-OC6HS 

B- = OH-, NH2-, C2H50-7 n-C4Hg0- 

Although reaction 4 1s kmetlcally favoured, It 1s calculated to be less exo- 

thermlc than the SN2 displacement reactlon 5 (see 'Table 1). 

- BCH2CH7 + -OC6H5 (5) 
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Table 1. Exothermlclt~_es 17 (In kJ mol-I) of reactlons 1, 4 and 5. 

Reaction Reactant neutral Reactant Anion 

type NH - 2 OH- C2H50- n-C4H90- 

SN2 (I) C6H50CH3 -202.5 -147.7a -108.8 - 97.9b 

E2 (4) C6H50CH2CH3 -149.4 -112.6 - 51.0 - 38.9 

S$ (5) C,H50CH2CH7 -201.7 -157.7 -120.5 -108.4 

a Has been proved to proceed partially via an IPSO substltutlon reactIon, 

see this paper. 
b Reactlon has not been observed under the present expermental condo- 

tlons, see ref. 9. 
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