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Summary Photolysis of benzyltrimethylammonium bro- 
mide in aqueous t-butyl alcohol gives benzyl t-butyl ether 
and some toluene by a singlet pathway with more toluene 
and bibenzyl by a triplet pathway, in each case via a 
reactive intermediate geminate pair (or pairs) ; analogous 
mechanisms are suggested for photolysis of a range of 
benzyltrimethylammonium salts in water or methanol. 

PREVIOUS work1 on the photolysis of benzylammonium 
salts and related systems has not disclosed the detailed 
mechanistic features of the decompositions. Our recent 
results are of interest in this respect, particularly since they 
provide an especially clear-cut differentiation between 
singlet and triplet pathways, and information on reaction 
intermediates. Anion, solvent, and nuclear-substituent 
variations in our work are indicated in the proposed 
reaction scheme, which is based on the following evidence. 

(a) Products. Benzyltrimethylammonium bromide in 
aqueous t-butyl alcohol (10% water) gave benzyl alcohol, 
benzyl t-butyl ether, toluene, and bibenzyl. The iodide salt 
gave little toluene, no bibenzyl, and > 90% of benzyl 
methyl ether on photolysis in methanol. 3,5-Dimethoxy- 
benzyltrimethylammonium iodide gave a similar product 
distribution, but more typically (cf. ref. 1) lower yields of 
benzyl methyl ether or benzyl alcohol were obtained 
(30-60% based on salt decomposed) together with the 
toluene and the bibenzyl on photolysis of the various salts 
(see Scheme) in methanol or water. Di- and tri-methyl- 
amine were also identified in the product mixtures as their 
protonated salts. 

Toluene and bibenzyl were obtained 
from the acetone-sensitised photolysis of benzyltrimethyl- 
ammonium bromide in aqueous t-butyl alcohol. Quenching 
by piperylene in the corresponding direct photolysis gave a 
linear Stern-Volmer plot (T = 4-1 x 10-8s) for bibenzyl 

(b) Multiplicity. 

but a non-linear plot for toluene: evidently some (we 
estimate ca. 40%) of this product is also produced via the 
singlet pathway. Piperylene also quenched the phosphor- 
escence of the quaternary bromide in mixed alcohol glasses 
a t  - 170 "C. The conclusions drawn from these results 

SCHEME 

have been extrapolated to cover photolyses of all the salts 
examined in all the solvents (see Scheme). The short 
triplet lifetime explains the observed lack of sensitivity of 
product quantum yields (usually ca. 0.2-0.5 overall) to 
traces of oxygen. 

The stereochemical results reported 
in the following communication2 imply at  least one reactive 
intermediate between photoactivated quaternary salt and 
products in the ionic photolysis. This is represented in the 
Scheme as a geminate (ground-state) ion-pair; i t  is not 
presently clear whether the additionally required singlet 
radical-pair is a separate species or whether this is a case of 
resonance hybridi~ation.~ For simplicity, any successive 
additional geminate pairs with differing degrees of solvation 

(c) Intermediates. 
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are omitted from the Scheme. Part return to quaternary 
salt with retention of configuration at  carbon and at  nitrogen 
is not excluded on present evidence. 

observed in the flash photolysis of benzyltrimethylammon- 
ium iodide or bromide in methanol. The peak positions 
agree with those in the published* spectrum of the benzyl 
radical in alcohols, but since the quaternary iodide yields 
no bibenzyl we feel that in our work the observed spectrum 

is associated in whole or in part with geminate radical pairs. 
Curiously, no analogous transients were observed in photo- 
lyses of well degassed methanolic solutions of 3,5-dimeth- 

A species with )cmax 302 and 313 nm, and T ca. 100 ,us was oxybenzyltrimethylammonium iodide or l-phenylethyl- 
trimethylammonium bromide. 
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