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O RG ANIC REACTIONS UN DER HIG H PRESSURE 

Pressure and Solvent Effects o n the Migra tory Aptitude 

of o-Anisy l G roup 

By Ryozo Goro, Tsc:ro>[l' .\5.·1=-:0, f\.[ YOSHI :\!.;:-SDIOTO '-\:\D .\ ldR.I SERA 

The migratory a ptitude of the c' - ani5~'1 ~roup in ::-.c pinacol reJ.rr3.n~emcnl of 
2,2'-dimcthoxybenzopinacol is ch.:.n~ed by pre> ' ure _:1C soh·cnl·. The increasing 
pres ure ret:lrds the m igration or" the a-anisyl I'rou;1 ,:1 2cct ic acid and acetonitrile. 
And the rnigrJ. tory apt itude :ncr(~,es with the c':!an;~5 oi soh'ems in the orde r oi 
acetic acid < acetonit ri le <toluene. These ob;e~\'at ic ::5 indic:lIe that the migration 
of t he a-anisyl group brings about higher de~ree oi c:"o1l-ation than the migr:J.t ion 
of the phenyl grou·p. Th is is J.tt ~ iDutlble to sterie i~,::ibition oi soh'ation J.n d t he 
diiierence of cnJ.rge d ist r ibution in t he twO tran,itio" 5[ res. 

Introduct io n 

Bachma nn!) and Belle~) investiglted the pinacol rearrange~ent oi sy mmetri cal ly substitu ted benzo­

pinacol deri\'ati\"e - [I] in acetic acid (equat ion 1) and th ey io:.md tha t the migratory apti tudes 0:' p­

substituded pheny l groups are in the order oi ~ e!:lti \'e ra tes or- :;, ~ o ;-:1:!.t i c subst itution oi t he corre5ponc:r.:; 

monosubstituted benzenes (Table I ). Howe \"e r. the migrato ry :lptitude oi the a-anisyl group \\'as ab­

normally low. 
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T able 1 '\!igratory a pt it uce; oi monosubst itu:~d phenyl "roup,; in [ 11 

substituent s s u b,ti::; ~r_ :s 

p-rnethoxy l 500 p-iodo 1.0 

p-methy l 15.; p-lJromo O.i 

p-phenyl 11.5 p-Lh~il~ O 0.66 

p-iH'-propy l 9 o-met hoxyl 0.3 

( phenyl -

( I 

Howe\·er. no enort h<l5 been made to r::. t io:-:a lize t he re:!:'0:1 Ot rellrd:l lil)!1 or the .)-anisy! n;i'::~_l-

t RL'!'f :":t',f Fe'hTu ,!,)'! ~ IY,.,i) 

1) W. E. Ihchrru nn and ] . W. F([~uson. J. Alii . <,:11t' 1II. Sac.. 56. 20s I ( I 'lJ-l ' 

2) C. II. fk.de .lud H. H. Halt, Ii .J., 54. ~J-l5 I l IlS2) 
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tion. The low migratory aptit ude oi "i<yl group is 

ascribed to ::terie intcrierenee betll"l?<. :·c Q.methoxyl 

group and the nonp::~ticipa ting aryl group~ in the tran · 

sit ion st:J.te [IIP). There has been an o pe n question. 

what is meant by the term ":;teric interierence". 

Hamann~ ' and Conikberg5' studied about the ef· 

fects of pressure on a number of org:!nic reactions and 

they found that the acceierating effect of preo5ure upon 

the r:!te oi a series or org:J.nic reactions, in general. in· 

i i 

[II] 

cre:t:::es with incre:t::ing geometrical complexity oi the transition :; (:ltes. T he mOot plau,i ble ex planation 

of such a change is Conik berg's suggestion that j r = con Ui ns a neg~ai \'L' term .J r= , r . :lrising irom the 

o\'erla p of interfering :ltoms in the tr:lnsition st:lte;; .. -\ccordingly. 'i the re.too n for the retard:nio n of 

the a-ani,y l migratio:l is the purely ster ical repUlsio n betll'een the o ·methox~' l ~roup :tnd the non· 

participating aryl ~~o'jps in the tr:tnsi tion state [II]. it should be expected that (~e inere:l';ing press ure 

accelerates the migr::tion of the a·anisyl group or a t le:lst does not anec t it. Ii [he eiieCl 01 pre,sure is 

in the oppo:ite direction. there must be other be tors which mJke the tran~ition sUte of t he a·ani:yl 

migration [III] le53 stab!e th:J.n that of the phenyl migratio n [I\' J in addi tion to the purely sterieal 

repulsion between su b5tituents. 

o .. ' . 
' . . + . 

>C:::· ·· .. ·· .. .. :::C<. 

.-\n An An Ph 
I I I 

Ph-C-C - Ph ----->- Ph-CO- C -.\ n T .-\ n·-·( O- C - Ph 
! I 
OH OH 

[\'] 

I 
Ph 

[V I J 
An: o-:!nisyl grou p. Ph: phenyl group 

[\'J: 1.2'-dimethoxy benzopin:tcu j 
[\'I] : 2. 2' -dimct hoxytr ityl phen yl ke:one 
[\'II]: 2-methoxytri tyl ,,·anisyl ketone 

.--\n 
[nIJ 

( 2) 

3) For ex:m:plc. E. S. Gould . .. ~Ie(h3.:li, rn :lIId St ructure in On:: :lnic Chemi >L ry" . p. 60'). H"nry Holl 
and COmT'.l~ Y. Inc.. \" t! w York 111(,O' 

4) S. D. l-b nnn n ... l lln. Rf~'. PI:y'. C;!, !/: .. 15.35311 0 0 I , 

3) ~I. G. GOnJk~)c [l: . "Chemica l Equil ihrium .lOU Rc l(lion K.lle .Il ~r;,:h Pr( .. ure, ". p U/). ILU.l el. 

Akad. :" .!I .. k. ~~::;R. ~ I05COW. {1<'bO . [E:1gli-,.h ( r:ln-1. I-r.ld l' ro l:;unl i0r ~.:ierH i iic TraH,I:llion;, 

Ja rusalern I 

-.,.-~'" 



18 Orga nic Reactions under H ie:, P re -,ure I 

Thi< \,ablic1l ion CPllcerns the enects oi p re3sure< and ,oJn 11 , - nn r l>f' n~i,::!· .l t , :.: .. 1 , ',: : -..:t~c oi [he ,_ 

ani;:yl f; r .. {:p or !1; C- O and racem ic 2,2'-dimct hoxy benlopinacol,; L \-] er;u,lti"'il 2 :r, ~· ,d L r to d,\I[;Y lhe 

nature oi the ;:n-C2:!(·d ·rt.':<.J eliec t in pia:J.col re ~rr:l.u !::e m('nt . 

Experimento Is 

Materia ls 

1, l' -n it:1et ho,\::bcl;wpinacol was pre pa red by the mcthncl ni 13t":de a:ld iLl! , i:-o:-r: :-n,e thox y-

benlophcnon e. :'1 1<'50 iorm il!1d racemic iorm~' \\'ere sCi'ar.ltcd b)' th:n :.;:, t'r C!I ~Ot:::I: .) .:: ,::phy". i 

:\ ce t ic 
acid. areta ni tri!t' . :n.,j to;t;ene were commercial m :J. terial - :l OcI pmilil'd rn- t he orct i:;., , :.- n,erhod . Chio~o ­

form was co :nmerc::1 :In:dytic:J.! re:i~ent. Gua r:lr!~eed re,~ !lc nt !r r; de !')-wl 'cr:e,,; ];"":l: ': .: oct ;l1c, noh)'dr"te 

was used <13 catlly" .lite r dryin!! under yacuum at room ternper:lture. \\,1~c:1 :ln ji yd~ou - p -w!u ene­

~ulionic acid W:1 : deo: red. the acid ma nohydr:ne \\-:15 dehyd rated by hC:ltin~ tv :5 ~ :'C u nc e r \·aCI.: um 

in rhe pre~en ce or pno:' p norOU5 pemoxide ior a week.l) . 

Appara tus 

The h ; -;~ pre:'s<.::e equipment is showo in fig. 1. T he dass hy poderm ic , y ri:;.,:c. \\·h i.: h contJined 

b--;-t---, 

Fig. 1 The li !:!h pr<!s;:ure equipment 

a. pre~ - ure YC:i-el; h, thermocoup!e : c. th erm o;l :ttt ed W,lle r: r. . !: ~ .. ; s 
>; y r i r. ~e; e, U Tefron·· ; it to p!un~ec-punlp 

.1 5 ilicJ.cel \\ ,l- ' ~: re ll dt'd in 0.0-10; urar.ine aq'lel1us >ui Ul io ll irHt',td of di ,ti::C·.i ''': .. -rr. 

6) R. GOl O, :\ . ::-<,r.1 3nJ K. 3.[al,;umoto, Xippoll .;';';£Jim: :Hill .J. l II< '1/. Soc j ,;;- :11. I ':. r l ·;; , ·I/1. S·,-: ." ~ti. 
06 ' 106':) '. 

i) F. Kr.lit .lnci \\'. \\'ilke. Sa .. 33, .3:?OS , 1900) 
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the reaction solution. was put in the cylindrical pre,,; :; ,e \eo::d, .1 :1J pre ;:,urc "\ '.! - ;!ppiied thro..l::::h the 

intemirier by mean. oi a plunc:er-pump. The re~ct i o n tempe r-Hure ',\ T kept ;! t ~ ; . .j'C by allo\. iac: the 

thermost::med water to circul:! te a round the pressure n~5,e! and W.1 ' me:burecl by a cu ppcr-coIl :, t;, .ltl ll 

thermocouple inserted in b. 

Rearrangement 

In acetic acid: To 4 m/ oi O.CO~i:\1 pinacol 50i.:t ion. 1 ml oi O.·U ---O.H :\" ? -toluene;ul ionic acid 

monohydrate solution was added at room temperar:.: ~e J!1d t he :1~ix ture was qui(k ly tr:msicrred to 3. 

hypodermic syringe. The syringe waS put in the pre!:J,,::ted pre:;5 t: ,e \· e-.'c1 and pre, our ized. _-\ fter th t: 

reaction was completed, the 5y:inge was taken OUt ::.nd the re::le t lor. r:11xture \\';1 , d iluted by lddin\: 

water. The white precipitate was collected and w:l .:!:led w ith di'c:l1cd \D.ter and dried u nder yacuum. 

III act?tonitrile : With 1 ml of 0.12;': anhydrou5 p-roluene5 ulion ic acid solution, 4 ml of O.OO -+i:\1 

pinacol 5"olution was mixed at room temperature a nd r:eated as i:1 the C:J.5e oi ~,cet ic acid. The re:J.c t ions 

at atmospheric pre5sure were Guried out in a ~eJ! cd tuoe "'hieh was immersed in a thermost.lt 

(77A=0.02°C). 

III toluene: To 8.1-8.3mg anhydrous p-tOlue~e3uifon i c :lcid we ighed into a gla5s 5toppered te -t 

tube. 4 ml of toluene was added and kept in the thec",05w.t for :l iew hours in order to dissoh 'e the 

acid completely. After complete dissolution, I ml oi 0.0 19 :\1 pinacol solution was added and the te~t 

tube was kept in the thermo!tut until the reaction W J.S almost completed. The reaction mixture was 

washed three times with distilled water and toluec e '.': 35 remm'cd under reduced pressure. 

Analysis 

A mixture of produced ketones [VI] and [\-II_ \\" 1 5 dis50h'ed in chloroiorm a nd se parated by thin 

layer chromatography (silicagel, benzene)S\ Each kW: :.1e was e , t ~ac ted by 10 ml oi chloroform and the 

concentration was determined by liV spectroscopy. P l:ysical cor_:it:lnts oi ketones were given in Table 2. 

Table 2 Physical COns tl :: 15 oi reaction products 

compounds Ri.a) mp c: .i.mub) , 0) 

_. _----
[VI] 0.3 206. ;-~ J i . 3 276 mp 5340 

[VII] 0.1 lSO.O- EO.6 l"l.5m tl 3900 

a) silicageJ, benzene b; in ch lo roio rm 

It was conmmed by th in layer chromatograp3Y ~hJ. t both keton es were st:lble unde r :.tll the condi ­

tions employed. 

Results ond Discussion 

J/igratory Aptitude : The migratory aptitudes .0 ;' the o-::.n i;; y l group"! ( ;:Jhcoyl = lO) in acet ic 3c; d 

----- -- -- - - - -
S) h. ~[.1t ;um oto, R. Goto and T. :\5.1nO, Sip?J ~ A.-<l ;.:k;t; .;",l:i (f. Cho n. St"'. il!pm, Pur, Choll . S(~~ . 

86, 10,1> (1966) 

·2 The m i;;r;ltory aptitude is defined as i.mo!e, oi [\"I~ n:o:e, oi [VII jI:-: 10 

_. __ ,. ___ - ~"'" ... _~ . ,....- -~J;-I ~ ...,... ..... ~n~- "" 
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under yariOU5 pressures are gi\'en in T:lble .3. 

T able 3 Eiten of pressures on :he ~it:r:ttory :lpti tude oi the o-a<,;-::1 ~rO'.lp "i [\'1 i:-: .1cdic a 'c ' 

P (kg, cm') 1000 : _(J .' .• 0 

me,o 3.~ 3 3.39 3.19 :.'.:'J 

racemic . ,. 2.95 :. ~-I J._-t -" #-.. 

a) temperature ;7.+ C. p-toluenesulfonic :cid 0.,0;-0.(') \' 

The abo\'e results indicate thal U:e application of pres.-ure :!i\'O:' ri"e to i:1ce .. -td pher::'[ mi!:;rl ­

tion. As it is rea-onable to assume t h2 t the migr;:;.tory aptitcdc$ are :~.~ rel::ti\'c' r:.:::-.. tion r ':>"'2~ or the 

o-anisyl grou~ to the phenyl group. i~om the resu lts in T able.3 . L.:. :: is oLt:;:;;e::!. in 11r.:::: kph is 

the rate of m:gration of the phen~'! !!~ :l!..! p :n:d k.-ln is that oi the o-J.r:, - :·i £: rO'-1 j) .. \ G:.:~ ~ence 0: ,he aei ­

vation yolumes or the mibration step.i 'product dete rmining .iteps) J.t ze :-o preo'l:re. (~ JI-o:= JJ-":PJ: ­

dVot An*3 , can be calc ulated from the olope o r Fig. 2 at zero pressure. 

" 
"",' 

'­
:::: 

0.6 

~ 0.5 

0,4 

o h .. ul 

Prt':;~ure l.kg em 

/ ra""::llC 

F ig.2 Plot of 10;; ; kl'~ ~'!'" :S . • ~e5sure ob:Ji ncd 
from t::e !'e:,ul r- in T~~!e .) 

The cun 'es gi\'e oJ ro"'= - ':;.-t=~O. :ml/mo!e in both i~omer5. :\pPJrer,~ly. : !:~se res.:l:; ~ho\Y 

that there sho uld be some effects re:J.~ding the migr:J.tion oi the c-::.ni'yl ..::')t.::1 ~~,:des t l:e purely 

sterical repu!';:on between the o-rr.e:IDxyl group and tl::e nonpart icir.:ing :uyI C~ L:;"" 

T h e e i'iecL of pressures on the ~: : .: ~atory aptitudes in :l.ceton it r tie : , ,;h(\\\'~ ;:1 T. :'.l e -I :\:-.d Fi;. 3. 

Table { Ei:ect of pr65ures on the -:-.izr:ltOI\, aptituce oi t!:e (1"!I':i~y~ ::~,:)u~ of f" ::: .~ce[oni: -:' ~I' 

P ,kc. CI:l :) lCUO ~ ::) :~_.J 

-- ----
meso 5.4i {.96 .! ) " .~O 

r:lcemic 4.70 4 .1 7 .' ) . -
-' 

a) tet'!lp~r..lI !.!re;:.4 C, p.toluenes:I~fonic :o(!t.!. , .. .'.)~.3 ~ 

.3 



. yl mii.:r:l-

tes oi the 

: ich kph is 

" f the 3eti­

=.JVO:Ph -

~ obtained 

esults ~how 

the purely 

and Fig. 3. 

itrile3.: 

"' ~~ ., 

R. GOlO, T. _-\sano ,K . i\Lltsumoto and :\ . ::~r~ Zl 

/ nremiC 

0.-\ 

= 
-::i '- Fig.3 Plot oi lo!: Z'"" : ~' " : s. prc,,,ure oblained 

'" ~ irom tr:e re~u its in TJble -+ 

.§ 003 

O~------~l~~~--------~-l'~~~------~~~J~ 

Pressure (kg/ em-) 

Althou~h the a-anisyl migrat ion is easier compared with that in ace tic acid . the pressure effect 

is in the same direction and magnitude as in acetic acid. From :he slopes in Fig. 3, 0.1 1'0'" = - 3.4± 

-0.5 (me::o) and - 4.0±- O.S ( racemic) mt/mole are obtained re: pecti\·eiy. 

The results in Tables 3 and -+ a re summarized as follo'.l'S. 

( i) I n both soh·ents. the migratory aptitude of the a-ani::,yl 6rouP of me;:o iorm is greater than 

that of racemic form. 

(ii ) I n both solvents, the a-anisyl migration is retarded \\'itn increasing p~essure. 

(iii) :\ difference of the migratory aptitudes oi meso a;,d r.lcemic iorm does not change with 

pressure. That is, the pressure eiiect is equal upon both b on:e:s. 

(i\") _-\cetonitrile facilitate s the o-anisyl migration com p:lred with acetic .1cid+:· 4
• 

T he isomerization oi the pin3cois under reaction cond itions is shown in T lble 5*;; . 

Table 5 I someriz:! lion of the pi naco Is obsen'ed under reaction conditions 

solvents ordi!lary pressure . high pressure 

acetic acid meso=racemic meso=racem ic 

acetonitrile rr.eso;::o=racemic I:1eso=r:lcemic 

toluene meso=racemic meso~:-.lcemic 

The facts that the mi!!mtor~' aptitudes arc di iferent in m,,:'f) and r-lcemic io~m and that the racemic 

pinacol dne:, not isomerize unde r .lUthe conditions used :: tl :.: ~,t :: ::: [:'i5 re;:c~:on FoCeCtb. in ~cnl'rll, 

as in equat:on p y6. It may pe considered, ho\\'en~r, th:,t ",~:e ~.,)rtiu n oi ffie.'O :orl11 r l':!rraIl!,C~ by the 

way of equJ.tion (4) under some (i)nditions. The detd iis oi tht' ro: ;(::on mech,:ni;ms .:Ind th e reason, ILl r 

• .{ :\ conc~ntr:llion of C:1l:l1:::t. p-tolucnesulfonic aci d. ,,'J." -hif:cd to 0 . .),$ X, b~t the mi!;r,ltory 
a;>titudl! did not c hJn~e. T!le values -It 1 atm were 3 . ~ - r:~~,() :lnd 4. 1)0 rJ.cemic . 

• 5 The i~omeril.a lions we re comlrmed by thin Llyer cnrn:-:J:._.:.:;,qlny . 

• 6 I n hC!ll.opi nJ.col, l;" bh.!rt su,,;:;!.!>led equat iun , -+ en : .(; [, \,[, oi the r,<,l ti,'cj \' !.r~l> " ,due of J.~" . 
Ho ,'e ,'er. t;\kin~ im u co~.::':t!r;\t ion the cont n bu'! 'n -" ;,".~ cn :ropy 01 .!·.t: \' I[I)n irllm tk,ol\', ll illn 
:lccomp:lnied by t he m:::ra .ion or th~ phenyl ~r lip. hi, -·J':"~.;l1on :ec01 S to be !l'1.:e rt,l(n or dn uiJl1ul. 

9) H_ J. GdJuart Jr., ! . _1 m. l i_<lI:_ .)(lc., 76, 3 9 ~ 5 1'.15 -+, 



22 Organic Rcactiur.., under lli"h P;c:"t:~c 1 
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- 11+ 
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(4) 

the d iiierent beh:t\'iors of meso and racemic iorm remain uncertain :tnd should be elucidated in fu rther 

invest igation. Accordin~ to the :tbove considerations. the difierent n!it;ratory aptitudes in two isomers 

are most plausibly expbined by the difierence oi the eci ipsing oi nonp:lrticipating subst it uents in t he 

transition states [nII]~[XI]. 

Ph A n 

rn~so ~
.;.~ . An 

ItO ,';- ,':: ~ 
;,-- , __ .. Ph 

!
)' ' OI I ~ 

11 

IX 

In the transitio:! state [YIH]: which is formed from mc:,o pin:tcol with a participatinc; pheny l 

grou p, t he Llr!;C5t Sl!h;;Llt\.:cnt~. the v-:tnisyl groups arc (i5. On rho:: other h.lnd, in lXl. irom racemic 

pinacol with a particip::ting ph~nyl group, two u-:tni5yl r;~Cl! pS ~r o:: cr.105. Thereidre, [ \ 'rrI] shnultl 

be less -;r :lbk th:lO [X]. Coniidcring transition states with.l r·,rt:cir'!tir.~ '-'-:In:''~'l !!;roup. [IX I and LX II. 

[IX], irom me50 form . s:lOuld oe more stable t~:!n [XI!. j'rom r 1\.:::1:( i·orm. bccau>t: in l IX Ithe br!;t'"t 

o-anisy l group :l11d the "m:!ibt hyuroxyl ~roup ::.re cis b:H i:l L:-~ i i th~ .. 1.1i:i5yl ;;rOt:p :!nd the phenyl 

group are cis. For this re.l,on. t he migrJ[\··.· aptiti..:de c,: he ,, ·.;t:.-~ · l group :ntlultl Lc Ltr::l'r in m\!,o 

iorm th:lll in ra(emic {orm. This prediLtioi15ce~s to be:~ aCCl .' ~ :.: 'll t! \\ith wi1:l[ h. ,,; been o!1'en·,'d. 

--".... '"'T" -
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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.; 
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