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R. Goto, T .. \5:1no. K. ~latsumoto :tnd .\. Ser.l 

PrfS<lIr, Eft'c/: From the \':?'!ue oi oJ! """, the \'olume of transilion ;.t :ilC [ III] i,! :< cr l h:ln tlut 

of [IV] by ahout 3-4ml .' mole in acetic acid and Jcctonitriie at t atm. ,\ , n,e::LoneJ :: , t he introduc, 

tion, the:;e d:i:erences should not be p.csent in pin;lcol molecu!e ir:;clf. but L t,:e ~ in - ,': \':I tcd ,;pecie;. 

Moreo\·er. the iact that the pressure ei:ect upon t·,\,o i_orner; is equJI ind i.::. : es thJ t ,~e \"olume:' oi 

transition ~t:.:(e3 :Ire not :!liecled by the conrigu ration of nonp.lr t icir.ltir.~ 5d ..; t. t ~;ent'. 

Soho;/ E§a/ : Some de:;o!v:ltion will be expeCted to occur durin!:; the rc :, ~~J :;::c ~1 (J1t oi :In ary! 

group, becau~e oi both ,teric J.nd electronic changes in the molecule. The L1~:: t: con t:,:; ',,,a[ion:l ! trJ.llS

formation oi the pi naco! mo!ecule should require the reorganil.nioll oi :,oh ':i:io:1 :; phc~c . because the 

solvent molecules sho uld re:urange their pJ.ck.ing ior the purely steried re."ons to .' ((omodate the 

changed sh~re oi the reactin!! molecules. An alternative way to state thi:; ill:: :: ~;'~el:lt : ':1 i~ to ~ay that 

the solvent molecules a ttac hed to p05iti\'ely charged part oi the react:lm or til mechoxyi oXYbcn :ttom 

(especially in acetic acid). are excl uded by an attacking aryl group. For they interie~t' its approach. 

Moreonr. the spreading oi PQsi ti\'e ch .;:-ge oyer the migrating aryl group sl:. oLJd cal.: >·~ the loosening 

ot the electrosta tic interactiun betweCi] the soh'ent :lnd the react::m 5pecies. TJe dec::!"ee oi de50h·:l.tion 

should be la~g:er in a-anisyl migr:ltion tha n in phenyl!O). For the D-methoxyl §;~ O l!p-it5 position is close 

to the reaction center and hence the repulsion between the substituenb must be Iarge~-5hould requi re 

a larger trar.5iormatiol1 of the geometrical shape oi the react ing molecule. And :!I:,o the positi\'e charge 

might spre::d o\'er this substituent ior :ts electron rdea ing nature. 

The experimental results in toluene make this interpretation plausible. The m;;~~,tory aptitudes 

of the o-:misy! group in toluene a re 6AO (meso) and 6.00 (racemic), re5pecti\·ely . :n 1 :ltm \. 77.-1- ·C, p

toluenesu!fonic acid 0.0090 X ). These large \'alues should be ex pected irom t:le low Eoh"ating power or 

toluene, That is, in toluene because of its low 50h'ating power, the dest:t t-Tz:nion or the transition 

states (\"III ]~(XI] by desoh'ation might be smalL ,-\.ccordinf!ly, the free e :1t'rgy c:;:erence between 

[V Ill] or [X] and [IX] or [XI] should become smaller th:lll in more po la:- soh'ents, ace tic acid and 

acetonitri le. ,-\lthough higher degree or desol\"ation is considered to c:luse ti:e abn0~::11 1Iy low migra

tory aptitude of the a-anisyl group, the dinerence in charge distribution ir. ~he t il',) transition states 

[IX] or [XI] and [\"III] or [X] is not the sole reason for this higher degree 01 desoh·.:. tio n. I i it is the 

only one reason, the mi!;ratory aptitude of the a-anisyl group should become snnllest in aceto nitrile 

which has the brgest dielectric consunt 3;,5 (20'C). Ho\\"e \·er. in pract l,'e. the n~ ::ration oi the 0 -

anisyl gro:.:p is retarded most hi£!hiy in acetic acid. Accordindy. the hid; ('~ de!:;rec 01 ue501\·.! tion in 

the tr,lnsition state [IX] or [XI] compared with [VIII] or [X I mlH be .![ ' rIDUle m:linly to sterie 

factors: :'teric inhibitiun oi soh'ation by the cJ-methoxyl g~oup. 

Fro;:] the abo\'e discussion. we :lre no\\' stron~lr inclined to m.! inLlin l:, :n be, ia," , the 'l.lhilitv of 

the reacting molecule itSccif the diiierence in soh'at io n of tr:lnsition :'t" te:' r. ' ~ - t be cr,:::,i Jaed in di,cLIs

sing the low mi!{rJlory aptitude or the a-anisyl group in t he pinacol rt' .. ~~J.n;:e r::em oi me:'o ,llld 

racemic 2.2! -dimethoxyoentOpin:lcoL 

Ie) That an o-suimilulion ClU3es s'teric inhihition of "(lh·~t1on h.ls b~cn r<','orreJ . .' .;. J ); B. Ch~p
m:1n,]. ::ihorter .lnd J. H . P. l 'tkey, J. C/;Oll . Sur. , 1%.3. i~ ' ll b \\. j. k :\ "i i ~. J . .-l1lt.l;" I1/, icJt"., 

SS, 1470 l I9tl.; 


