
STERIC EFFECTS-I 

A CRITICAL EXAMINATION OF THE TAR STERJC PARAMETER-& 
DEFINITION OF A REVISED, BROADER AND HOMOGENEOUS SCALE. 

EXTENSION TO HIGHLY CONGESTED ALKYL GROUPS 

Tbc dcvebpmcot of a qudtative measure of stcric 
dYectslk2a%uuthcuscofrmodclsystcmwhichmry 
be tkorctkd or empirical. h&r u the intmrt of a 
bpurmeta caraarnmintytlRadySisofreac- 
t.ivitycban@xinserksofcbsdyrclatcdcompoundrthe 
mostfruitfdappnxcbwoddbcrhmrfreeencrgy 
PuuDem akahted from a suitaMy cbolcn rcacthl 
syctcm.Acboiceofsucbasptcm.whichbbyao~ 
sdfeidmt, was dvanccd by In&! some time ago.= 
Taft’ took up In&d’s s& and used it to de& 
qtmnthtivcly the wel&own parameter 5. To do 0th 
hcu!3aithcexistingmtcdataforfourcbsdyrchted 
reaction systems invoh+ acid atalyscd cater bydroly- 
air and estcrithhn of cahoxyfk acid8 at w and 
cakuhtcd a scak of stcrk pMmetcf8 from l vetngc 
vahn?sofbg&)Mdthefoaowipocqtmth: 

Es=)oo~) (1) 

when Ire rcfcrl to Me, tbc reference !zubstitucnt. !&cc 

ZhZ 
oftbc~papcnacertainnuahrof 

rmghing tbc importmce of tbc 
quatl& of the St& edect, hove turned their 
attention to an analysh of the bask Taft-In&d hypo- 
thesis and tbc stcric cuastmts &rived tbmfrom. 

Tafi pointed out the impomne of a nkthship bc- 
tweenthcEQ0fagroupanditsvan&rWaatsradiusbut 
failed to amdcf thh point in detail.’ cbud kns 
shown that, for s&k atom groupa ad symttxkcal 
groups of tbc form A& there is an excclkat hear 
CMThthbCtw~lltbC~&fW~MiU8afhd&. 
lllisappmchi&bmcvcl,t0osimpuktobtof#alcml 
apphbiuybutitdoaiodiatctb8ttbc~paramtc?fh 
free of ekcmmk effects. 

ScvcralautbmbrveminhinafthttbeTaftE,sak 
does oat fcpiucnt a compktc wpuatioa of sti and 
polar ehcts ami have attempted to improve upon 
~ia~way%Thu,HattC0&1Dd,~ 
dcntfy. Palal’ CmchMkd that the 5 cootaim a motrii 
tioa due to bypercon~ which has to be rcmovbd in 

Odl?ftOObthtNCSthC -.*YM 
Saks of “cmect4” St& c0astaats. R’ and 5’ 
lapectivdy. 

Theexistingscakofstcric&ctalmsbeencriticized 
o(1 mmaJ occasions by S&x& amd Chum‘ who point . . . 

-intbcalcuhoioa,rrhniauc~.la 
~opinioatbcTaftEralchinocedofacbscrb& 
ba4hintmsoftbcexi8&vahmMdintbcexpcfi- 
mcntaldetamiartionofeewttcrkanutantr.Itbfptae 
topenhtiua&aikdexamimho of tbc existi Taft 
& sak since ahor effecta stay 
pure=reetifz; 

p”/m&d by the 

~lobCpropalyundtntlXd.IIlthiSfCgUdCmpbuic 
mustbcphcedonthefu&mcntaiTaft-Iapldbypo- 
thisaodtbccotroctprocedurcfarobtain&abomo- 
@lWOUSSUkdStUiC&!CtS-. 

In this a&k, we plopore: (a) to exmbc the method 
UM!4itO&uhtetbC5SC&.WCSbdSCCt&IttK.fCis 
roolnforimpfovaoattltti8willmothcar&ou8 
MnitioaandarecJarhtionoftbcsalt.(b)To~nt 
s4maewlycm?asudstcricc#s~tswhichflllintbc 
01pl in tbe rcakhtd sak a8 well aa extend it to 
exoemcly thdcd pups. (c) Ad to coalpare and 
evahute currently used stuk effect acaks. 

Rethi Taft rruic mutants-Ei 
(a) 7k Tafr 5 salt4 cfawr look Tbc esscnhl 

Taft-Ingdd hypothesis is t&t tbc ad catdyd 
hy&olysi of CstuY i¶ cOnno;~ 
OtbSbChg~U8l.TbC 

was &moushtd by Taft’ for tbr most uhvorabk of 
casea. i.e. small yet rather pohr m. It follows t&t 
tbcaumptionisalsosouadfofotbcf~Tbc 
anrecmcrsofthia~tionisaomctbingthtwcdo 
oot~tion.WkuisopentoquestioainotKophioa,b 
tbcmaaocfinwkichtbi8assumphwasexploitatto 
~artkcehctsak.Tkczdcahhmetbod 
lacks +x ad tbc d bcks co-, as a 
conseqlu!na. 
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lo his orighal papen Taft usal four cbsely related 
reachnstode6ncabasicsctofEsvaJuu: 

(i) Hydrolysis of ethyl esters in 7056 v/v acetone at 25’; 
(iii Esteritkatbo of auboxytic acids in MeOH at25’; 
(iiiihtu&athofcarboxylicacidsinEtOHat2Y; 

sod 
(iv) Hydrolysis of ethyl utcn iu 6096 v/v aqq\lcous 

-; 
MfourractimnuesidcJtalyud.Auvmingthal 

thae /our rMct&MI hat% the s5mc rrruirioify ro changes 
ktiriaic&ct,Taftc.alcuktalaverage&(ic.bg 
(-kIk#))valuu.ThisaWalptboibgratui.tWaDdintr+ 
ducuanimportantsourceofuror.Thecorrectpro- 
cedure is to choose a sin& reference reaction. 

IO addition, Taft usal rcautta furnishal by Newman’ 
corrIX_ to e&ri5catbo in &I at 1(p witbout 
taking into account t& dilkence between tbe aeasitivity 
oftberactiootocbangesinsterkeffectsat2Yandtbis 
tenlperature, i.e. the varieth of 8 in eqn (2): 

koWbI=8Es (2) 

Afurtherd&uttywiththe&scakasreportedby 
Tah.rprrtffomhburcofavarOcvPhrer,ittbefrcttbpt 
cutainvahmfochiphlylIileallllryl~rppeu~ 
be cootdctory. For exampk. the reported 5 values 
for the groupa t-BuMe& aod t-Bu(t-BuCHdMeC- are, 
- 3.9 and -4.0 respectively. su(gerbing that repbcemcnt 
ofaMcbya~tyltubgroupsarcelyaltersthe 
rti effect. Surely ooe or both of these vahles,is in 
aror. 

Ioor&rtogaioww~tintothhprobkmwehve 
carrkdoutatopob&alParlysiswootbeavaihbkdUa 
for8Ikylgroups.TIlisapproa&pointedouttbattheEa 
vale attributed to the groupa EM- and t-BuMeic- 
canDotbeirbc~intkxamecorretrlioclaxthe 
nmainiogalkylgroups.Tlhdi8cootinuityumybeanrl 
pbewmmaWiliChWCWCTC11*tOCXpbrin,~,- 

simply. the mutt of experimental error. New measure- 
IDent (rqmrted h&n) were nazasuy to Ktik thiK 
quertion. 

(b) HCmwgtWvw rcolr of trufc JmnlMers-E& IO 
vkwoftbentberfundammtalandwhqreadinterest 
inar&bksakofWrice&tswedccidaitorecaL 
cuhtethesc&usinga&orousprocedure.ln4ked,tbc 
mtfc fact tlmt we envisaged experimental measurements 
naxsitatal the use of a preche operahaal dehition of 

tk rtaic eUect. To do this H chore as rejermce rmc- 
lion the acid car&add ut~catioa of carboxyfic a& 
h MeOH at 47, i.e. the 6 of eqn (2) ia eqrHII to unity, by 
dhition. for thue condih. An intrimic asaumptbo. 
of course, is the comtaacy of reaction llK!chh ir- 
nspectiveoftbeahtureoftbecuboxyticacidThisisa 
very conveaient reference racth. sincz abtuhlt 
experimental data exist for these condith8, allowing the 
cakulatioaofantber~basicsetofstericcon8tants. 
which we denote as JG for tbc sake of chrity. TIE 
evatuatboofaew~~mrytbenbecahaioutby 
mOMurment directly on tbe refereact teutioa. It is abo 
podbk. and ScmeiIm alore cmmlient, to use the 
b&c set of & values to estimate the 8 for reactions 
0thesthantbcreferencereactionandtocakulmtenewEI 
valuesacaWdi@y.0fc4nuse.thisisnow8ta&rdpro- 
cedure. 

ThecompktererultsarepreseotedinTabksIrod2, 
which iactudc 19 & determiuations. of wkicb 6 are used 
to verify hportant exhing vdIKa and 13 are entirely 
rbcw.-nWehtterextendtbescaktob&lyllin&red 
alkyigruups.Tabk IliatstbeE;vatuesfor94groups.Io 
this tabk we give the % vh for U of the or&l 
groupscitaibyTaftab~withthedi.Uenzes between 
&andE&axweUuvahesforU)&itionxlgroups 
cakuhdfromtheavailabkMaature.~preli- 
minaly cxm@th cxperimalt8 betweea t- 
BuMcCHCChH aad t-BuM&Co3I M a rtrtivity 
dilIerUlcCgrratatbfIll&tlhtl?dOatbeblhoftbeTaft 
EshitwaalKccMrytorrm#wntbeerate3of 
botbtbeaccompcuhbyadirectkinetkmctbod.Tberate 
d&rhedfat-BuMeCH~Hagreeawithin296witbtbe 
value rqorted by Ncwmun’, M that for t- 
Buhfe+ZtXhHdidersby15~~Piveotbagroupa 
have ktn meuured by competrtm upcrimatts rehtive 
tothegroupt-Bu&cH- Wu, t-w, &cH-, 
Et&c-aDdi-REtcH-)andare+undtohavcJ%vatuu 
whichagreet0withiD~OXI2onitldthC4ebWd~tbe 
data of Smith,” Newa& and &pmxn.” 

Bow&o u a&” have reportal k vatua for certain 
aromatic groups from the rates of atdcdoo ia 

admnol at 60’. To convert these rauh to E& i.e. 
esteri&rtion at ur. we brve taken into m the 
variutbn of 8 with temperature. Smith resulta for 
e&katboat2V.W,Waod5Valbwaaeatimahoof 
8atW(0.9s3)and~vahJesarccalcuhtedrccordindy. 
These values are included in Tabk I. Wbentver we huve 
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9 I-&, 

I.13 1.00 

0.93 0.93 

1.51 I .43 

0.13 d 

0.00 d 

- -_-- 

0.11 b,k 

IO El$ZH- 1.w. 2.00 

II -* 2.2-a 

1% I I-BUMCCH- 3.31 I 3.21 

0.11 d.k 

-t-- 
0.12 d.L. 

27 o-BuMecH- I.06 I 

28 RE!CH- 2.00 I 
I 

29 r+BuEtCH- 2.03 r 
i I 30 CYcJ0-w~ I .09 r 

31 car 0.06 0.03 0.01 r I 

32 0.51 0.41 0.10 I 

33 -11 0.79 0.69 0.10 1 I 

34 I cMHI, 1.10 0.92 I 0.18 I = I 

35 1 c-11* 0.98 I 0.89 
I 

0.09 
I 

I 
I 



Tab&lcaud 
.-..., - 

Il. I - Es (Taft) - E; b source 

1 I I r ~- 

31 ~,,C&h 0.36 I 

30 PI 
I 

2.31 l ,o 

39 
I =r I 

0.31 
I 

0.39 
I 

- 0.01 
I 

f 

i 
10 8.19 0.90 0.29 I 

61 I.50 1.32 0.10 . 

r2 PM= 1.76 1.50 0.26 f 

bb I -sG I 0.30 
I 

0.3s 
I 

0.03 
I 

. 

_ __~ 
b3 mcH3, 0.45 0.34 0.11 . 

M 
pb(mh 0.33 ‘ 

r9 I ==Yl I I 2.63 I I D 
50 

-1 2.33 
I 

D 

31 tltnylCHl- 0.34 0 

8 
52 Nr O.?b m 

53+wiI-I -1.3 2.82 
I 

I 2.91 
I I P 

5s I prtnr I I 1.15 I I f 

59 1 .ci f 

60 PKm 2.07 f 

bf 3.46 f 

61 b.32 f 

b3 Fum 3.23 f 

* I1 - flwr*l+yl: * Ae - Anthracmyl 



?O a&- 2.06 I .t5 0.31 t 

71 BrH,C- 0.27 0.24 0.03 1. 

72 BQHC I .86 0.76 1.10 ‘I 

73 e&- 2.13 2.11 0.29 1. 

I& WC- 0.37 0.30 0.07 i 

I8 BQhG I.92 i 

- 

19 &a- I.?9 ” 

60 P - a.s7 $8 
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Calculated frm correlation l!; - - 2.%9 rV rig l 3.640 for Xroupe 

H. X*. t-ha, cc13. cnr3 r - o.99993, P - o:oi5 ror l” l &a cf. ref. 6. 

Calculated frol corr*l&tioa E’ 

dew csttti&ptioa ntcs at tcmpcraauer 0th tbso 
4V,tbcE;.vaksbrveWwiscbccncdcuhta!fromr 
knolvkdge of b 8t tie caTcspo~ tempature. 
!smitbkrcSuItS9&3wtlmtthiSpmc4xkcb~. 

~~~~~~T~e%~o~~y~ 
cdtictwitbprcvious&nhwrnponrctbyTafi:tbe~ 
of t-Buh&C- - - S.Jo (& --39)mdtbcE%dEtC- 
--5.8 (rig- -38). The & vdue attdutal to t- 

ii2izi& z 
amxnabuwllcaaw~tbc 

ubdt-wIMotcf& 
= - 1.6sJ t-BoMecH- (-Es= -3.33) 
--3.96)wbucitislccn~tbe 

effcctof~rscmdMegmlrpbuuprir~yrmrll. 
Wlm the & of the ~lotl~ t-Bu(t-BuCH&kC.- (-4.0) is 
caped with tht of t-Buh&C-, the former rpp~ 

roomdaussinceitimpkt&tthecl?ectofrephc&r 
Mcbyaocopcntyltub-woqbprdcdync&ibk(0.1 
G~).~~~~~~~for~ 
gnxps t-Bulk& E&C- aad t-Buft-BuCH&kC- arc 
hai on fatty expeYimcntal da due probay to the 
llimdtyd~fornrtioaoftbc~st(HCI) 
withtbesolvcnt(Me0H)forvuysbw~ 
TbcI!WwrrportedinthbworkwcreobaiDcdby~ 
comwa of dilwt and competizioae~tsuxiog 
a cdyst wbicb dces mot react with mabmd, p- 
tddoaic acid. 

IWX!t.H,-d - alWCMe.Hk) + b, 

0=0,1,r3 (31 

Tbe alrreih!l” obtahmd 011 foul vahm is exceka 
(r-0399, Y=O.O64) sqportipr tk vdlity of the & 
for WC-. 
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9b 

97 

99. 

99 

100 

101 

102 

103 

1Ob 

105 

106 

107 

I-PrWe2C- 

kPr2Clk 

cc,c- 

t-BuIu2C- 

i-PrKt2C- 

i-Pr2kC- 

i-Pr2CtC- 

i-Pr,C- 

r-daf- 

c-nu2clF 

t-&P? LC- 

HuEt2c- 

t-euPAtC- 

3.54 l 

5.01 b 

5.29 c(9b.W) 

5.40 b 

6.20 c(9b.100.101,102.103.10~~ 

7.38 c(99.lO2.105) 

7.38 c(99.102,105) 

b. 73 c( 100.101.103.10b. 105) 

6.53 c(98.99,lOb. 105) 

6.97 c( 102.103.105.106.107) 

1.56 c( 101.104. IOb. IO?) 

7.21 c( 104.105) 

6.62 c( 104.105) 

hotbcr~lymrybeusaItodanoasmtetbc 
vahlity of tbc % v&c of tbc group .I-BUM&-. Tbr 
laJonbhVCCilthl-8UktiMCdBUorCOyl~ 

&I 0 

rad1&~RMelC-forR=H.Mr,Et,i-RIrdt-Bu. 
T?bc fohviog equ8tioo is obt8inal: 

E&(1-R-Fl) - 0.667&RMe~-) - 01) 10 (4) 

r = 0.9, Y - 0.200. R = H. Me. Et, CR, t-Bu 

dcmoastntiag the internal conaistuxy of tbc & v&ca 
oftbc¶clwos4hS8ndtbcrcfontbcph~iofthe 
E& d t-Bukx-. 

Bc++witht&~nluuintbercgioaofca-6or 
lcsatbcrc~tokrd&itcleD&~d%xfie.the 
mmd8notaIforgmupsksalkimkndt&othirbecome 
rtleol?ucd at this poiat. As tbc stuic elkct illcmsa 
t4muds vay hi&red m a rat!ur 8urp&tg in- 
Dmior,effcctisnotedintwodistinctcascs: 

for 
t-BuFhfcC-. & = - 7.56 

UMI 

t-B&&C-, & = -6.62 

andfa 

i-R&C-, E; - -7.38 

uld 

CPM-, i!& - -6.73. 

We have ckckal these data arefully, u described in 
the Expcrhahl. lad 8re con- tbrt ti effect is 
real. 

The ke md herho effects involve some 
ntbaiat&t&qlua&m8concur& tbcrokofcon- 
fornmthindctcrh&st&cffcct$a¶wen~the 
iQlporhncc of ctmngiug mokctdu dimensions with 
,ubtituthInrf~uticletbgc~iuwinbc 
tmedffomrva&y0fviwpointriDchdiqga&tcf- 
minntioa of cd- mcrgks by tbc empirical 
forcc5ddawlKdalMlr-dtbcclystPl 
smmtrc of i-PrXC0Ji. We will ace that confor- 
mrtioar preference t&a pee&ace over other effects 
in cootrohg the vui&il of the staic effect with . . 
Bhtmltuaintbcrbrcaceofimpomntlnokculardis- 
to&a. 

(d) T%c coua~raccr of Taft’s w of ovemge talus. 
hrul&?rofiutcratoncaooowtattbevaMityof 
theusc0f8~vabubyairreh&tbcntcdr~0f 
T&s fou reference restha with tbc I% values 
duamhai from l r&gfe referaxe raction. Tbe foIbw- 
iUgrCS&luC&liBCd: 

(ii) salitb rad Myen,‘* 6=1.3.r=0.998,~=0.08. 
(ib) Rvk8 ul Evaa8,~ 8 - 1.03, I = 0.994, t = 0.13. 
(ii) !Mtb and Burn,lC 8 = 1.04. I - 0.9997, * = 0.02% 
@i) Bt&c lad sa&xoa&‘Y 8 = 1.14, I - 0.999.0 = 

0.10. 
(iv) Ncwling md Himbhoal,‘* 8 = 1.14. I = O.!W!k 

Y-0.06. 
WC lde tb88 the 8.8 for (a), (iii. (ii) d (iv) w oaly 

rtirtnly(8-I.oeiO.~.TbcdrhreportsdbySmitbrod 
hfycndonot~withtJnwcofRvimudE~, 
~both&mrea~inprill&k,to 
hyddysisin70kaqneotnacuoacatWff0mrvarkty 
ofaolucu.oMycM&th&ownntcaM.anta 
maundrt.WgiVC~pO0NZcomkQOwith~f8tbOf 

dilatat dope (b-1.2% r-0976. V-0.242). It b 
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probRbkth8tthcrauh,ofhtirodEv8lls,whichuc 
ddhrtothouofNcwt&adHiaMwoodfor60% 
Ircetonc, arc more rdue. Thus, to do T&r treatment 
juuicc,itWuldM!untlmtthcuseofrvaa@vdln!a, 
dtbQu#h tnDEaWy. nad mt lnve been a umjor 
source of error. Tbc uac of Ncwutdr data for 

we hve auaina$ dove, tlW the puamder & 
anldutarti aEasurc of ttcric effects. An im- 
portantqWationtocoariderti*po~~t~ 
of the Wxdkd “hypl!raMj@aWe&c 
which coatiue to be cumatly ud. HlococltT hu 
statdthattheTaftI?.cootainrcoatibuti~ductoC-H 
bypuamjuptioa which muat therefore be remova! to 
obtaiu’%ruc steric cofstanb. 

HeproposaIrsakofcomxtedrtcriccooat.antsEQ’ 
obtai&fromthcTaft&vd~us~thccquuion: 

I?u==Es+l&-3). h-0306 (9 

wbcfc on is the oumbcf of u-hy&rogcua. Palm: in- 
&dcotiy,pcopodm6zqudoninwhicbhedefhwrr 
at&c panmeter b” “correctal” for CC and C-H 
hypcramju@.ion: 

?!a0 = Ee t 033(an - 3) -0.13&z. (6) 

whmoalydkyipoltps8rccoIn&dtiradpcato: 

~“=&to.M(14t-3) 0 

sidu to the Hancock equation with a slightly dil?erent 
altrcdoo tam. 

up to this point then we have en the existcncc of 
fourstcTicparamcters,lmdy,~&&‘8DdEs~.-nJc 
tb8ttwo,EQdE&uenotdi&stsineEAbsimply 
tbeTafi5cakdual lla& a sdf+o&tcnt paalurc; 
tbCprnmetarW8dES’~Ck2iVCdfroDlEU9.iIl# 

cqn9 (s) and (7). An impm.u3t question ir whether Of not 
anyt&irtobc~bymod&@t&&vahxsu 
uweatcdbyHanackaedPdminthcareofthc 
origidE.v&cs.Iaor&rtoaaawcfthisqucdonand 
tOC0lllpUCE&Wi!h&WCWiUCXNl9ikCOKChtiOltS 

rUipptbednhf0rfourrcac&&~fromthe 
lit+Ut: 

Suus I--rcid cudysed hydrolysis of cth$ esters in 
aqWQusrcttoncatU.tr(D4~aadEvutc’ ). 

!Jaia zaretbrnolyaia of tea at 2.7 
atdyd by HCI (Had&t sod Baldy 

!3!&3 3-prop8adysis of rime. 
4-&+o$alyail of ame. 

~,E4’andAo(An-a”-3).TbetwopanaWs~ 
andE;Oucdaivcdfromcqns(5)ad(7)uaiegE&F~e 
cmehtioaswcrearriaioutonachserier~tbc 
foaowiog oqlmtions: 
(A) bgk=d&tb 

corrcktionwith%isvcrydighttybcttcfforSuicsI. 
ThLbuexpcctedsinccTaftuaaIthcdahofthiserics 

Tabbe 3. 

IA 0.983 4.366 

a 1.039 4.3b6 

C 0.619 4.162 

D 0.119 4.300 

I 0.W 4.349 

2* 1.372 0.461 

a I .40 0.453 

C 0.931 0.312 

D 1.019 0.346 

1 1.249 0.389 

JA 1.bb7 I.121 

9 I.906 1.113 

C 1.145 0.936 

D I.317 0.978 

I 1.3s 0.9m 

4A I.989 2.334 

8 2.0)) 2.324 

C I.u)I 2.121 

D I.495 2.130 

I I.527 2.117 

0.036 

0.129 

0.221 

0.22U 

0.029 0.9m 2049 0.066 9 

0.046 0.9% 912 0.105 9 

0.101 0.979 lb9 0.231 9 

0.016 0.W 2% 0.175 9 

0.042 0.99b 421 0.103 9 

0.1Ob 0.992 260 0.152 b 

O.Ob6 0.997 615 0.0% 6 

0.079 0.996 416 0.112 6 

0.051 0.999 1126 0.073 6 

0.033 0.9993 1020 0.054 6 

O.lbO 0.M 171 0. I97 6 

0.112 0.9% 350 0.131 6 

0.079 0.997 439 0.093 6 

0.056 0.999 1385 0.066 b 

0.053 0.999 595 0.072 6 

0.203 0. I5 138 0.209 6 

0.147 0.992 26) 0.151 b 

0.093 0.997 652 0.09% b 

0.075 0.999 999 0.079 6 

0.015 0.9% 370 o.m9 b 



toc&AtethefPXre8pondiugv8hlesofLForshs1. 
E;yiddsrahoreJmiAnntaNrclahatbMeit&r~”or 
~.ForSerks2,3and4t&mostsi@cantsiqk 
parameter is E;“. 

-nleScdahhvc8lsobccllexatnhalus~rtwo- 
pmme(trequ8tionwith~MdAouiDdepcMkatvari- 
abks.r%rserksI.Anisnotdmifinnt,wbikfortbe 
serksMtbecoIlchtionsaremorcs~tincamr 
OfE;UbdAllt&ll~dO&ThiS~~tlXthC~ 

of cahkthg the vahE of h. th “correction” term 
(h-a/b), appropriate to each s&s. Tbc lesalt is b- 
0.103 for mcthmolysis. 0.158 for pro~lysis, aai 0.18s 
for iso-propradysis. This sbows th8t even for such 
dosdy reinted rcacthstbereLnouniquenlllcofbto 
be usai in m&ifyinl &; neither 0.2 (Palm’) IMX 0.306 
(HanaA’)correqoadtoallcase%Tbus,itwo&iseem 
tht the llschrlatr, of m “corntal” steric 
puam&rsisopaltoquesth.Wh8tispcrhapslIMXe 
nvalinqistheuse0fthetwoparameters~andAn 
tO#CtbWt4~t&ifR?h!iVCimporrmcC. 

E;andthevanderwM&rodjyI 

lnviewoftheareftdprcpuuiolldtbcusaklad 
tbeunimportanceofb~ju@hitisinterest&to 
cort&krther&hshipbetweeotheE;coost8otsmd 
tIJevMdcrw88hradius. 

It has been shown‘ tb8t there exisb an excdht linw 
rckthb@betwecatbcVaoderWuhrdkrrof~ 
syalmuMgraupsandtheanTcspondi4EcInviewof 
tbesubsequentcrihmslevelkd~ttbr~sc8k’it 
hintcrut.iqtocouskkrrcorrdrtionbctweeaE;Md 
the VUI dcr Waab rxtius. r,e of C-0. Thus for the 
groups H. Me, t-Bu, CCh and CBrh we thl an improved 
linear rckthship (r = 0.99993. $ = 0.01s) thus ideotify- 
iagt&st&natureoftbeE;par8meter. 

Cb8rtoo’birpropoSalrstericpanmc%cauedh 
dcfhedutbeVao&rWa&radiusrdativetobydropco 
(h-r.-rH).Ihetot&canccpUdiUkuhyofdchicu 
tk Van dcr Wads ndius for noe-symmebhl groups he 
m8kesutcoftbesamcntedah8swmusaitocaL 
ahte the E& scak ami t& following ComhQo qus- 
&I: 

log k-•*.+b. (8) 

10phcipkthi.seqmtionkadstotbenhtiver8diir. 
ofnowymeuthAqoupctbuareotbcrwhcbudto 
d&e. However this is based on tbc assumption that 
tbacLmexcdlcntblk_r.~~mhtion.Iofrct,we 
brve asccrh& that the scope of cqn (8) cannot be 
extended to crowded @Qupa even wbco symmethl. 

Chcaaforexmpk,trytoatimtemordcrof 
m&tudc of tbc stcric &et of the m t-Ba,C-, 
mrLiplmcoftbeekctroodiu~ndrrrof~rad 
BarteU”3 for t-Bu,CH and the Van der W 

i 
rutiu of 

,1.2OA.Tbccalcuhtalr,~(4~ )aedr.- 
;LJ )caakwedwithCbutochcqhoasbtermsof Y 

EA=-2.089r~~+3.640 (9) 
r - 0.9993; () - 0.01s 

EL= - 1.339r., + 2819 (IO) 
r-0997; *=0&M. 

Thzs w 0bt8h: EA(r.3 - -5.21 8nd E&d- 
-392.ItbtobenDtaItbattbactwo~~q~ 

difiercatraditntitobesccawbe&eroncoftk 
twoiscoadtrmadcxperhntaIty.A&ocertTabk2 
sbowstb8tthi8i8noctbcaBc;tkcxperimentll*of 

symmeti m. breaks down at s4me point Beyond 
these puticuiar ascs. intuprebtho of the St&c effects 
of8lkyigraupsjustirksrdeeper8&ysisoftbeoverall 
amplihdeoftllcE;factofs. 

IdeanyoaewNldtiketotnesceAtheexperhntal 
&ermhth of steric ehcts by maat of tbantical 
cahhths. olw sub qproach. by Dt Tar,” rttempb a 
akakho of the Taft aeric amant ll¶iIlg the 
anpirkdforrt6eJdmetbod~ir~toaE 
ctlh~thcfn?e~0frctintio0corrcspoadin(to 
therc&oowhicbddhestheTaftEcThisrpprorbis 
verypromiriplindccdbaturprahtivetoolmustbe 
usedwithsomecaution.thcrc8sooforthisist&tprior 
totJhexperimcot8lwo#kthehi&rvahEsofEwerc 
cuu&faiexccumt.rnfrdweb8vesbown8bovet&t 
the Taft E, v&es for the groups Et& md t-BuMezC- 
aretoopositivebycaL5~unib.~octcto~ 
calculatiDahtohewiththacvahbcsnl%shtyin~ 
duce errors. 10 add&ion, we feel thu a more complex 
hfmentofconf~prefmacesbouktbe 

force lkJd method will, witbout a dorrbt, 
prbogwaytowardt&rat&thechemistfromtbc 
CXphUlltd measurcmcotofstefice&tsbutitis,inib 
prmiarlstages.thtarytorelhbkexpainlltald8h. 
wefeeltbsttbeE&vahlesrcportediothisworkprovide 
rsoundtnsisfromwtichtohmchsucbsmd#rad 

bOpCtbUftUthWWOf&illthiSUCAWBbCSthhtCd. 

TbecompktcE;scak,fromitskastbhkrai(H.~= 
1.12) to its most h&red ooup (t-BuR’hkC-. &= 
-7.s4).sp8asrraqcof~th8ponnoften. 
eua%vdydtmonunt&howste?ic&cucaoquite 
easilyprcdomill8teovcr~otharindcterminingrac- 
tivity. 

Thisextmcbdstl+cffectKakpermitsanMalysisof 
hce~of~tbe+ricehcuof~yl@oupsur 

obtrtuooawbicbWCWiUbC~ia 

&tail io a suba4quent utick. 
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