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Flash photolysis of 1-ethyl-4-carbomethoxypyridinium iodide 

g offers an excellent opportunity #for the study of the chemical 

consequences of photoexcitation because the spectra of the ex- 

pected initial products have been reported previously. (1,2) 

The primary photoreaction is Py+ I- + Py'I' (eq: 1) which might 

be followed by dissociation (eq. 2) 'if charge-transfer is complete. 
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Iodine .1tors in a nur+cr of solvents !lave been examined by 

strono ,lnc' coworkers (3,4) an& l-ethyl-4-carbor*etl~nxvp~~ri~in~l 
a has been_ isolate< in pure forlc.(S) :'e have fount: t!mt the 

rac'icnl2 is formed after P flash: however, the iodide 1 is 

rapidly reqenerated, accollntinn for the observed stability of 

the salt. to lioht. 

Soi.utions of& (1-15~:") in benzene (Festlnan Spectra 

Grade) were carefully cienanseti (saturation with argon was ef- 

fected ;Ifter each freesinn) ant' flashed in a 2Ocm fused silica 

cell usinn a sodiu~~ nitrilc filter (cutoff 4000 A). A flash 
unit with a maximum enercy of 3750 joules and a flash duration 

of 4lksec. was use<.. The transmission of a xenon lamp throuqh a 

pyrex filter and throuch the solution was monitored with a system 

similar to that alrear'? described by Lindqvist.(G) . 

Imr-cdiately after tile flash a stronn absorption band (Xrrkax 

Ca. 3930 A) is observed (Fio. 1) identified as the pyridinyl 

radical-2 (hm2,. 395UA, ~ma_~ 4700 rq-lcm.-' in acetonitrile). (5) < . 
The radical concentration is estirmte6 fror, this absorption co- 

efficient, corrcslponclinc: to CA. 20% photodissociation at 1000 

joules. Iodine atom in benzene absorb weakly in the visible, 

with a broad rarimx- at 5000 A. (4) In this wsrelennth region, 

& also has a weak absorption :laxirwr7 (the charse-transfer band) .' 

The al,sorptiori increase iuc to imiinc atfx:s platc;3es the Zecrease 

ciuc! to Lzpletion of pyritlinium iotiirk (Piv. 1). 

The transient absorption !>and disaapeare? in a tlwo-Step 

process IS sho!;n in the oscillocra? (Pin. 2). results from runs 

at different concentrations ,an<' different c.enrfes of c-citation 

showed tint both steps were second-order. Since 2 was the only 

species ,>rcsent with stronc absorption at 39flO A (iodine atom 

a?>sorpt_ion was weak) (4), the fast cecay step correspnnied to con- 

a c1 lhis cllarne-transfer t,z,nc; !~as not ken urcviously founci, pro- 
LaLly Lccause of the low rate of solution anri low solubility 
of the ioc'iilcl in benzene. 5"wse solutions will ix the suI>- 
iect 0:' a sep,ilrntc study. 
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FIG. 1 

Transient change in optical density (A D) following 
flash excitation (1000 joules) of a 15 PM solution 
of pyridinium iodide& in deqassed benzene, optisal 
path 20 cm. -x-x- immediately after the flash; 
- + - + - 0.5 msec. after the flash, i.e., after 
the fast decay step. 
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FIG. 2 

Oscillogram showing the chanqe in light transmission 
throuqh a 15 UK solution of pyridinium iodideAin 
degassed benzene, measured as a function of time 
after flash excitation at 3980 A. 



sumption of radical%, with recombination 

No.50 

(eq. 3) as the only 
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reasonable possibility. (The adduct&, was written as an inter- 

mediate on the basis of studies of the effect of solvent on the 

rates of reaction of pyridinyl radical2 with halocarbons.) (81 

The abrupt change in the rate of disappearance ofA (Fiq. 2) 

was explained by the intervention of iodine atom recombination, 

a very efficient process, (3,4) (eq. 4). 

(4) I' + I' + I2 

The slow disappearance step was thus a reaction between radical 

2 and molecular iodine. (eq. 5). The transient absorption re- 
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maining after the fast decay process (Fig. 1) was consistent with 

the proposed mechanism, since molecular iodine in benzene (Amax 

ca. 2900 bmaX ca. 15,000 (9) ) should diminish markedly the ap- 
parent .Loss in&near 3200 I+ and cause an increase in transmission 

near 5000 A due to weaker absorption by the molecule as compared 
. . . 

with iodine atom. 

Reactions (3) and (4) had rate constants of about 10' - 
1010 p,-:Lsec.-l and reaction (5) had a rate constant of 10 

-I i lOA 

PI -1 1 sec.'- . Repeated flashes caused a sliqhtloss in pyridinium 

iodide, possibly due to liqht absorption by the primary products. 
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At higher concentrations of&, oxygen does not influence the ob- 

served reactions. At low concentrations, the presence of oxygen 

leads to a substantial loss of& after flashing. One ray thus 

infer a rate constant for the reaction of oxyaen with the radi- 

cal 2 of 10 6 - lo7 I,-%ec. . -1 Previous work (5) had shown only 

that the oxygen-radical reaction was rapid. 

Flash photolysis studies of pyridinium iodides yield a 

direct demonstration of the validity of charoe-transfer absorp- 

tion theory (10,ll) , show that absorption in the charge-transfer 

band may be important photochemically and illustrate the complex- 

ity of apparently straightforward photoexcitation processes. 
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