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sodium acetate (2s mg) and zinc dust (7SO mg) for 4 hr and the filtered solution poured into sodium 
acetate solution (2 N). After I hr the latter solution was extracted with chloroform (2 x WCC) and 
the chloroform extracts washed with sodium bicarbonate solution and water. Evaporation of the 
solvent gave a brown gum which was dusolvcd in bccwrnc (5 cc) and absorbed on a column of 
prccipitatcd srhca (1 ? x 4 cm, in bcnzcnc) and the yellow orange band clutcd with further bc~~ene 

(3SO cc). Evaporatcon of the bcnzenc gave a light orange solid whtch crystalliscd from acetic 
anhydrtdc as an orange poudcr (IS mg) m.p. 24S-2SO’ (d). (Found: C, 69 8. H. 4.4; Calc. for 
C,.H,,O,: C. 69.4. H. 4.19,). Ltghr absorption u-t CHCI,: max at 396,421. and 450 m/r; log t 4.15. 
4 40. and 4.51 rcspativcly ; min at 4@t and 432 m/r ; log c 4.13 and 4.23. 
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Electron transfereme in the attack of atoms or radicals upon carboa-bydrogen bands 

(Ret-riced 3 Orrober 19S8) 

Prrot. J. K~SHEH has recently discussed a number of rcactrons wherctn carbon-hydrogen bonds arc 
broken and alkyl fra radtcals thereby generated.’ His intcrprctation is that this process should 
always be formulated as involving two or more steps with electron transference being the dominant 
and initial process. 

R-H . X.---t RIH X: ---t R, . H--X 

Although I agra in principk to the importance of electron transference in 0~ reaction of atoms 
and radicals having a high electron affinity. I bcl~cvc the &tails of the procas have been incorrectly 
interpreted by Prof. Kcnncr. It is my belief that ckctron transference should be considered as a 
stabilizing factor in the transition state rather than the demanded reaction path.’ 

TRANSJTION STATE 

R-IL . X. ----_t R:JJ X.4.-rR’H.X:. l . +R.H- X:- --t R. .r H--X 

I II 111 I 

In terms of compkte clcctron transfercncc 11 is diffkult to set why the relative rcactivitia of 
nuckar substttuted tolucncs or cumencs toward a free radical or atom should be dependent upon 
the structure of the radical or atom. 

Y- -C,H,- -C-H, ‘* X. L, Y - C,H,--CH,. c HX 

According to the Kenncr postulate the polar effect (the effect of the polar nature of Y on k,) in the 
reactions of atoms and radicals which have a high ckctron afftnity (e.g. Cl., Br) or a low ekctron 
affinity (e.g. CC&.) should bc cquivaknt. In actual fact an appreciable polar effect is observed for 
chlorine and bromine atoms (k, is reduced by electron-withdrawing substituents) whereas no polar 
effect has been detected in the reactions of trichloromethyl radicals.’ In terms of rcsonana 
stabilization of the transition state these facts can be rationalized easily smce the contribution of 
structure II should bc most important when X, has the highest electron at&thy. 
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In lcrms of complefc cleclron lransfercncc II would be expccled 1ha1 all a1oms or radicals would 
remove the same hydrogen atom from a substrate containing a number of diffcrcnr carbon-hydrogen 

bonds. This IS dcfinircly no1 in accord wirh experimental observations.’ For example, mcihyl 

radicals and chlorme atoms doffer considerahl> m rhclr poin1 of allack on irohulyrlc acid. Methyl 

radic;ils attack rhc ucakest cartun hydrogen hond of 1he molecule 10 yield 1hc 3 -alk)l radical 

predominately* uhcrcas chlorme a1oms attack rnamly the $-hydrogen atoms.’ 

<:tf,. (<:H,),C:IIC’O,H ----t CH, tCH,),<:CO,H 

<‘I, . (Ctt,),CHCO,H -+ tIC1 ’ X-W,Cti(C‘H,K‘O,H 

In 1crms of rhc srablhr;liton of the iransnron state, resonance struc1urc It would be cxpcred 10 be 

more important for Ihe chlorine atom rhnn for the methyl radical because of the rcla1ibc ckclron 

affinities of 1hese species.’ Thus abslraclion of a hydrogen atom by a methyl radical prtnzds ciu 
a transition s1a1e rambling III and producf s1abllify conlrols the point of attack. Stabilization 

of the transItion SI~IC by II is no1 rmporrant because of rhc low clecfron affinrty of rhc methyl radical. 
On the other hand the chlorine atom which has an cxtrcmcly high clrztron sfinity attacks the 

+zarbon-hydrogen bond of imbutyric acid, the bond hating the highest electron density. 77~ 
transition state for the attack of a chlorine atom upon the ;i-carbon. hydrogen bond can be stabilized 
by ckctron transfcrcncy (It-/O Hhcrcas the transition slarc for alrack a~ 1he r-wrbon hydrogen bond 
would not be enpied IO bc slahllirtd by clecfron rransfercncc because of rhc unfa\orahlc adlaccn1 

charge in 11-x. 

Ct% ?+I 

HO- c-- ;: * H. Cl: HO 2 Cl-4 a(,’ l-4. Cl: 

0 a-l, 0 

II-1 114 

Evidence for II as a contributing structure to the transition state for hydrogen absrraction has 
been furnished by the correlation of the rclatlvc rcactivitics of tolucnc and cumene dcr,vattvcs 
toward various clcctrophilic atoms and radicals hy means of Brown’s n*-parameters.’ 

The finding of a linear free energy relationship between the rates of hydrogen abstracuon from 
nrrra- and pclru-substituted tolwncs and cumcncs and the rates of hydrolysis of nrrra- on4 para- 
substituted dimcthylbcnzyl chlorides’ suggests 1ha1 both re3cllons involve transitIon stares possessing 

similar s1abilization. The similarily of resonance s1rucrurc II for hydrogen abstraction and the 
transition state for the hydrolysis of dimcthylbcnzyl chlorides is apparent. 
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