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ABSTRACT

Dissociative electron transfer reactions between anion radical of aromatic hydrocarbons 

and benzyl halides in tetrahydrofuran and iso-propanol were studied at room temperature by-

pulse radiolysis method. The electron transfer from biphenylide and pyrenide anion to benzyl 

iodide in tetrahydrofuran was found to be diffusion-controlled reaction. In the system

containing benzyl chloride as an electron acceptor, the rate constant obtained was about one

order of magnitude lower than that for diffusion-controlled reaction. The reactions in iso­

propanol were slower than those in tetrahydrofuran. These results combined with the previous

study by using 4 K-y-irradiation technique led to the conclusion that the dissociative

electron transfer reaction consisted with three different elementary processes: ( 1 ) Marcus1

type electron-transfer reaction of anion radical of hydrocarbones and benzyl halides to form 

benzyl-halide radical anion, (2) dissociation of the benzy1-halide anion to form benzyl

radical coinplexed temporarily with the counter halide ion, 

benzyl radical from halide ion.
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figures are the oscilloscope tracings observed at 

406 mu (a) and 490 nm (b).

Table 1 T he-r a t e — constants of the electxon transfer reactions 

from aromatic hydrocarbon anion radicals to benzyl 

halides obtained in the pulse radiolysis of the THF

t ^  I I 辭 祈 し ノ 

へ^)帝3 眾争t>艮良の 

め r :。

一”、5 B zベ 

ii/l惡 软 t 來、

T (k \? \e ェ 1: C っ ざ7 r、してイ1 *7

扪 n ' J房 1き敕$ 物 つt 钱、r fl s tl

r' n  f  h  t  丨：， !rめ T 示 しn Q

: の卷ゥヽ S 唯 い 、なょ 7 1-ノ Bz I

I f ^ 令辱邻 A  1 P. t ? の丨f  ； •移

争，の邊房丨？ b 2 ce う レt 丨丨妁 ID

作早 c , f  1 抟 ？ ニす V の稿 「'

v\ ̂ r 巧る o

亏rて v、、の 丨! 7 3 t|

办 17 今 孑 つ ^ 15 IT i/2

5 い « T H ~ F  1： ^ へ，1 石丨1 極 性 の

イ、/ ア D へ0 ; -  ル 刺 、T T は f
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Donor anion 

radical

Acceptor

molecule
Solvent

Rate constant 
-1

(M sec )

Biphenyl BzCl THF (3.1±l.l)xl09

Biphenyl Bzl THF (2.1±0.6)xl010

B i p h enyl,Na BzCl • THF (1.2±0.5)xl09

Pyrene BzCl THF (2.0±0.4)xl09

Pyrene Bzl THF (1.0±0.6)xl010

P yren,Na BzCl THF (2.2士0.4)xl08

Biphenyl BzCl iso-PrOH (1.1士0.4)xl09

Pyrene BzCl iso-PrOH <4.0xl08

Biphenyl n-BuBr THF . . (3.4±0.6)xl07 a)

Biphenyl n-BuI THF (9.6tl.4)xl09 a)

B i phenyl,Na n-BuBr THF (1.3±0.1)xl06 a)

Biphe n y l , N a n-BuI THF (4.3±0.2)xl08 a)

a) B . B o ckrath and L.M.Dorfman, J . P h y s . C h e m . , 77,2618(1973).
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