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The mechanism of the photo-Pries raarrangement of aryl esters has been investigated by a 

number of workers.(i) In this regard, it has been reported by some workers that the rearrange- 

ment is unaffected by the nature of the solvent. (2) It has also been reported that the 

rearrangement is influenced by the solvent. (3.4) 

Pertaining to this problem, we would like to report some of the results of our studies on 

the mechanism of this rearrangement. The photo-rearrangements of phenyl bentoate (R-H) and 

phenylg-toluate (R-Me) have been studied in several solvents. The reactions were run in sealed 

Vycor tubes using a Rayonet "Merry-Go-Round" reactor employing 3000 A lamps, The reactions were 

carried out to 50-90X completion and the yields of products II and III (R-H,Me) were determined. 

In each case, various amounts of phenol (IV) were detected (VPC). The results are compiled in 

Table I. 

I II 

It is apparent from these data that the yields of rearrangement products are dependent on 

III IV 

the nature of the solvent. Additional experiments with phenyl benzoate in ether-methanol sol- 

vent mixtures indicated that the yield of phenol was also solvent dependent. In these experiments 

the yield of rearrangement products increased from 36% in ether to 79% in methanol, The yield of 

phenol was found to decrease with increasing concentration of methanol (Table II). 
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Table I 

Photolyaia of Phenyl Benzoate and Phnylg-Toluate La Various Solventa 

solventa t Conversion Fries Productb. 
X Yield 

11 
II + III = lo2 

Phenyl Btnzoata:' 

cyclohexantd 

ether 

dloxantd 

benrentd 

isopropauol 

methanol 

methanole 

l thanolf 
t-butanol' 

Phtnylb_Toluatt:S 

benzene 

ether 

methanol 

isopropenol 

4 40 28 

99 33 33 

4 36 36 

4 33 39 

81 77 46 

79 76 47 

98 76 55 

38 78 53 

98 84 57 

30 30 73 

72 28 7S 

80 57 63 

72 60 65 

e The solvent. bemsene 6 wthanol, uwo qmr4l l rrrlr. fLr 08brm wn 
of rtuent srade and were red5atilled J &&a# #w. y. 

b The X Pries product la the l m of tL 
’ The pielda of products were &texmimod 

Y gx & 1x1. 
vckr-t- 

(internal standard method) amd uo baad - a-_' em-. Kmta 
bconctntration wea 0.100 f 0.005 II In uh -. 

d R. A. Finnuan end J. J. Hattiea, B 
c In these runa 2537 A 1-a uere red. 

&, 1015 (1965). 

f U. H. iiorapool and P. L. Paueom. d. Sot, 5162 (1965). . 
S The yields of products vere determimed 6 M (%mternal l tamdard method) 

using the relative intensity of CH3 Peaka and ate baeed OIL conaucd eater. 
-0.090 + .002 )I in each rum. 
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Table II 

Plmtolymla of ?hemyl Demoate in Htbcr-Methanol solvent Uxturesa 

nethan 
vol. x 

X CoPvrrsion 
Pries Productb, 
Yield Nole X 

rr/rr1 Phenol 
Yield Mole X 

0 92 36 0.50 44 

30 93 48 0.55 32 

50 96 58 0.65 23 

70 98 67 0.71 17 

100 99 79 0.75 13 

a The yields of products were determined by vapor phase chromatography 
(Internal stendard method) and are based oa conswned ester. Ester 
concentration was 0.10 h la each run. 

b The X Pries product is the su of the yields of If 6 III. 

These results Indicate that the photo-Frlee reaction of these conpounds la markedly affecte.A 

by the nature of the solvent.* The solveats can be divided into tw types, non-polar and polar, 

according to their effects. The polar solvents favor rearrangemeat and the aoa-polar solvents 

favor phenol fometlon. It is readily apparent that thle effect is aot rarely a solvent 

dependent partitioning between an intramolecular rearrangement process and aa intermolecular 

hydrogen abstraction process which leads to the form&ion of phenol. Both benzene aad ether 

(non-polar solvents) give esaentielly the same results, but are vastly dfffereat in their g- 

donatiug ability. The possibility that this solvent effect is due to cheng0.s in the viscosity 

of the solvent media must also be discounted. Sandaer and Treclrar (21 heve found that the quantuui 

yield for the rearrangement of E-tolyl acetate vea unaffected by a 100-fold change in viscosity 

of the reaction media. 

However, these results are consistent with a rchaniao~ involving tw reactive excited 

states: one leading to the reerrangemant products and the other to the formationof phenol. It 

is suggested that the relative stabilities of these tuo stetee rupond to changes in the 

polarity of the solvent. (5) Coppinger end gell(6) have recently auggeeted the intermediacy of a 

charge-transfer complex in these rearr- t reections. 

l The apparent increase ia yield of II relative to 111 for the phenyl banzoate reaction is sur- 
prising and this aspect of the solvent effect is under investigation. 
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polar 
hv / 

+ [IC-tl*, II + III 

[I]* ---+ IV + Others 

Although the present results can be ratFonalized on the basis of a charge-transfer intermediate, 

we have no direct evidence for its existence. 

Experiments designed to determine the exact nature of the intermediates and the reactive 

excited states involved in this reaction are currently in progress. 
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