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1.1 Ae~too1at1oa Co:aW.•••• 

1Dt!raot1ooa betwe D aolecule . occur wl'Ch Yar.JiDo 

ctecnea ot 1Dteoe1 ,,. At on• e.xtr.ae azoe t • aoo-aMeoltlo lat!r-

aotloDe due to vaader la forcee , 1Dolu41ag clae 1oal eleotft-

et• tio u4 flUaatua-a tH3haa1cal LoadeD 41eperei.oD toroee of att:rao­

tioa eatS •eiobaag e• or • terlc• force ot rePJla1ou . At tbe otber 

extr • •~• atron • 1Dttr.ot1oa 1 tng to oh ical reect1ons in 

•b1oh 1ataraot1 0 aoltoulee lo e t be1r 1dent1t1e• and to~ a•• 

s.-.ciea. 

e\weea tb •• eztr ee liee tbe claaa ot leouler or 

•• oo1at1oa ooapl•~••· la •~ob coa~exe , tormed bJ • ec1r1c 

1oteraotloD of t.o or aore aoleoulee, the aoleouler partDere etlll 

r eserve their 1dent1t1oe to • la~·• ezteat. !be 1atoractiOD 1e 

iirillarll~ due to electJ'OD exobao • • oDe "' rtner aotl.ni •• t be 

eleotrGD doaor aod tbe otber •• electron acoe~or. Suob aoleouler 

or Doaor~Aooe~tor oo ~1•x•• • ooa oeitio a ot wbi ob cea be ezpre ae4 

bl late ral a ole r atioe ot the co ~nente, an in an1 i.Detaaoea eo 

uae~a le tba~ ' b•J oaa ot be 1eolate4 1D .QUre eta'• at or 1Dar1 

, .. ,penmrea ln.t1 mat oalJ 1D eolut1one 1ll equU1'brl w1tb tbe1r 

ooa poaeDta. I• oerte1a oaaee, bowever , t be re~ult1D& pro4Ucta are 

cbaraoteriaed a eol14 • t e eo•r~ 1t1oDe of wbiob can be ra¥reseo- ' 

ted •• pl.a •oleouleT ret1oe, u uall7 1 •1 ot t ba co ~oae~~t »arte. 

!bel c a ot-oouraa be detected read11J beoau • ot 41ftereooea 1D 

t be1r pby~1oel ~ro~rtiee and •~tro•oo 1c cha cter1at1oa t roa 

tboae of t be pare oom,IOaeata. Tbe ratee o f tormatioa 1D olutJ.oa. 

are sene~llJt eo ra~14 t bat ~iDatic atud1ea oaa eeldoa be aade. 
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m.ectroa donora and aooe.;."or• can be cl aae1 t 1a4 iD 
1 

ftr1ove wa1 • fbe IICbue actopt• ct bl l.llk.. 1a 4•ecr1bed 

bere. Doaora aDd &cceptor• are broadlJ olaea1f1ed into 

1ocre .. leoi and 88Cr1t1c1al ,, ... , the toraer meao1n i~t ihe 

donor or aooe tor ao~1oa ma •• oew boad ~ae1bla •1tho t 

a/teo'~ the bood1ao e1tua,1oDe 1a tbe 4oaor or aooeRtor aa4 

tba latter eaa1a tbat t be Dterual bood1 1e waakeaed tbua 

decree 1n v1b t1onal !requenc1e• • 1tb cooaeq~eat 1Doreaae 1D 

bood lao ·the. lo v1clual 4 oo~ OJt aooe1 ~r 1a eai&D t 4 lt7 a 

te:ra 4aaor1t.1 l)rJ.•fl.l 'tba o re ot tba 4ooatic or aooe~t~ 

orb1t 1. ftva 111 la o:laealt1e4 •• aa D - doaor alooe 1•• 
donor MO 1e aoat11 a lone- lr AO (D •••a• aoD-boo~iaa)J 
ben sene 1 a b if aoaor, lnce 1 ttt 4ooor 110 1 a bond1na \f 01 

01 3 te v acoe~tor, 1noe 1t aooe tor 0 1a a ~roxiaetalJ 

a vao ot v leooe ebell boron aoa trin1tro benaene 1• aa a..u 
acoe,ptor, a1oce 1 ta aceep"tor o 1a ao antU»on41Jla \\ orb1talt 

12 la an a.faoce or. ~ or olaa •• ot doDora aDd aooe 'tOn, 

cla 1t1ed b7 tbie acb .. e, are c~••D la fable 1.1 aDd 1.2 

reek ct1Yel1• 
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f!bl! - '·' 

8alor Cla•• • a ot Electron .Jonore 

'' • T • •tun of 

~
-- 4ooor aotioD. 

ite of 4oaor 
aotioD • 

• (a cr o:r a ii ) Vale11ce •bUl 
loae PGirl 

<l - boD411l& eleo-
0

_. ~~. 0 ,. _,. 
trona .-.. ~ ......... 

I 

if -lNiadiDC 
electroDe 

( cr or R}i) faleaoe eleo­
troa. 

aor1t1o1al 

1) DOt alwa7e 8tr10tl.J l.oat. 

2) VerJ weak donora 1 uaia~rton' tJ~· 

baa plea 

&111ae , hten, 
Hall ea eto. 

All batio bJ~Oar­
boaaa S..U C1o11o 
b7 rooarboaa. 

Aro .. tio •acl ua~ 
turate4 bJdreoar­
boDe - aoao aolt 
fol,o, cl1o . 

Atom and 41c l a • •• 
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MaJor Clae••• ot liectroa Aooe»tore. 

· ·~· ... 
(Y<l or wiT') aoaat 'ft.l•o• 

ebtU •01 

a <r 

\f ut1boac11D 
•o 

alea.ce • .el,l 
orbital 

la'ture of 
doaor 
ao,ioD 

aor1t1et1al 

aor11'1o1al 

De lieD de OD 
artlltr 

1) aot al.aJ• etr1~tl7 oao,. 

•lll•• 

z2 , H , 1t1uoc• 
h&l14••• halo­
.ubatltuttd 
Pa:ra ~tla , eucto­
balo t Ds tto. 

'to•• aDd ra41oala 
•· • Cl,O • old 

+ ca,iona 11u lr 

2) eoae aoJ'e oovel v -acoeptors art lftD b.J attr. ' 

cUoal doaon (R) aca4 aooepwn (Q) a ~aU7 •• 

aa odd DlJilbtr ot tlto, rons , b1lt ola leal (a or v) aad •oat 

aoa-ou 1oa1 (b \t, b <J or • rr, a crt dofto.n or eooe pton ao t 

ot t b vt aD tveD au•ber . 
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11ao1 oleculea oaD fQDOt1oA • ul 'hDeo ~~ •• 4oaore 

aDd aooe tore 1a coai].ezea e tabll1aed b1 ,. ••1 obar, e-tnDet er. 

lt 1a alao ~aa1ble 'b•t a aoleoule ••1 be oa ble of hao,loallle 

ia 411tena' •1• at dlttereat loci. !bue ~0 oaD ao •• a 

Sti'OD D - dODO!" as al 0 a aD a uaooeptor ' rDQ b ODe Of tba 

0 - R honda i D bon41Da •1tb ao n-4onor. f Jr1d1ne ••~ act •• 

ll- 01lOr ~JIOUd tbe D1ti"'O&en lone ~air an4 al 0 att a ea ' lf doDO!" 

tbi'Ou b tbe al'Oaat1o .rlng actl~ • • a w ole. Ptr141De 1 al80 

act at~ aD a u - aoce,Ptor. el t - com eJtes ot beD:teDe l-0,8 1blJ 1AWlft 
2 

11Uob aaa}ibo ter1c cba o ter. It ha • baeD euag .. te4 tba t polJC.Jcllo 

aJIO•a tJ.o bJdrocarbou • lob act •• o4 4ollore •houl4 al be 6-oo4 
J, 4 

acoei.JtOra. It 1e al j;()rtaat to reel1ae that al.l doaor or 

acceptor ac,1oo , e YeD it it 1 etron&l1 l ocal1Ae4, •'1ll involve• 

to ome e1teat tbe •bole ao1eoule. lor exe ~.. •b aa D-40ao~ 

b 0i a to oaate eleotzo • fro an a co• .la fll~ loc li•ed Oil one 

ato• , electronic c ba~ e tlow• 1cw t bat a • bJ iD"' ol.aouler 

•1a uotl.ve • ao1;1ou tl"'a tbe ·at.tac e<l atoa 'Co oo ..-ezaaa\e to, \be 

lo••· l l U en baa al 

ao~eca er ooa,Plexee b7 ' 1Y1Dg ' • ~Jebol tor t • ctoaor aacJ tor 

~be aoce tor. u the ,.. JOlJ complex i cla 1 t1ed •• a a.Y 

oo !-lex. 'r1 1oal 111 DotlOr - Aooe).l10r eom l.exe ere !!lbOwD 1D 

table - 1·l· .· 



!able - 1.J 

!.Y»iCal 1 &1 llonor - Acceptor Co lilexe 

xv• • a <I ai\ Q 

D ·~··Jl ' Ver1 cuuaeroue I r. c:6B,a+- ca3 a •• a.• 
x-.w+ • 1f. I 2 ;ae20 . Cl, 1-• B o.r . 01 

.... s•. r .x2 ; 

r .a,J r . li • 

bo ex1s enoe Ver1 •• Jt coa- co IJ.•x• cot ot Japoruat 
ot ooa ... ~eaee, i..f UJ; &GO 
x•• aub.,_ soae oo tao 
tul. ooa .... .. . 

II• tADe. 12 

bTI" •r.AlC13, ~86. 12' ~~. !OJ I a .. o.10D lateJ!IIoo 
etc. e41atoe,e •• 

06~· HC~I C6Bt, • TliB eto. c6fto . I a 
1oa1ce dlaere 

CofLr + • B'4 Ver1 DO eroue Ar+ 2 

R !car ••• • t1D DO D (TCJ ~- Stable 1.-
oulett ••tr• ca301. 

Abtrev1at1onea Ar, a m ~~o aoleculea alkJl ra41oala 
X; b lo ID atoaJ 8 , BJODetecS ac1 I .B, 'r1Ditrobeaseae1 
fCJ !etra C1aaoetb3leae. 

===========~=======-=·========r-=~====-~--==-=-~~======~======~-==== 
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•ot 1aclu4ed 1D !able - 1. J are t e h.Ydl'OieG-boD4e4 

coa}rlezee •bio ar• a a rou b.J t b aelve • G•Denal.lJ, bOt- -

&ooeptor 1ateraoUona, where tbe 4oaor 1 aD D - 4onor •• well 

•• a if - donor, and t he aeoattor 1 a b,Jclro0 eD ooatalal ole­

oul.e 11ke b1ttro u l'lal14ee. -i1<lroz,y11c co J.OUAda, halotoaa or 

1 doaor to acceptor 

o ar e-trao" t er rocee • but throu b t oraat1ca of b;y ~ ea- boa4 

oaor • aa1 tae aore a,P .ro.,r1 te t 1aD •ao e \Or • for lha 4erter1J­

ti.oa ot aevenl. aol.eoulea art1oi~'t1ag iD ttao ooaple~ toae-

tion. lafra rea and I • ect~ oo~ic atu 1ee bave be a u e4 lor 

cba cterlaatioo ot &ucb 1bter c tioD • u"• 1 a eAD ot 1af ra-

red etu 1es or their 1nt eraot 1on wi t h troD~ proton aoce to 

1 • 

he4 

Jric11oe - t 5 an<S 41Jiet ~l f'l 1 ' oxide -

t be t a variet1 ot ubstaooee coot a1n1n 
6 , ts wa e ~ 11-

at 1 a t one 

bJdroiaD- boG4ed to c rboo Oftll act a bJ ro,en <Ionon. ata­

ohl.oro 07clopropaDe, Pntaohlo:ro etb ae, r,_c a , OUBr3, C I 3 aDd 

aaDJ otb r coa~uoda •• lar er e - a bift e tbeD CHell' aD 

acoe tecl ant1 well- tu e p:rotoo ctonor. 1'be order ot halo eD 

e o l ebifts CR&r) ) OBI J) CROl Jt CBPl eve coaol.uai•e 

reeu ta. l- C82- Y ooa Dda ( ,X • Cl , Br, I , Cl) eod ole - ao4 

tnoa - 1,2 - die oroetbylen• aleo oab ect • ,i•rotoo doDora. 

fhe »ro too docaUo ca~o1 11 ot • C - n rou;p, a aa1teete 1Ja 

the io.rared a~eotral ah1tta blob re ult on com lex to~t1oD, 

• • • touo4 'CO 4eonaaa •1~h ob D ea ill bJbr141uUoo o t oarboD i D 

tba order 0 ( g) - B ) o ( Jil> - B) C( pl) - B. B1d10 -bon41a~ 
9) 

Rropeoe111e o f balo ro:r~~t~ "ere al o •tud1e4 b7 B teobD1q_ue 

an4 tbe~od7n 1o cons nt~ for the i r a oc1at~oo •1~b 
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tetrah1droturea were e'lallJeta4. Bldrogesa-boD41Dtt •1tb ome o a­

t~ibu~ion• troa a -- ~· cb rge-traDafer abeorp11oo aa aa&aa.­

ted tor oomple_xaa ot eavar haloalkaoes acd baloto.rma w1tb the 

D - ooor d1 - D - oct1l atber aod 41 - a - oot1l tbioa~ber t~• 
27 

·ae-11 uid chro ato ... ,. bJ ewdiea. •• ol.at1oo coaetaDt waa 

to a to 1nor••• on z-e~ao1D a C:l atoa b7 >r ia hal-of'o111a aa4 

41halo atbaaaa. !bla •~• 1Dtar~ratt4 o 1Dd1cato tbat altbou~ tba 

aoi41 '' o t tbe bJ4ro~aD •ao n&~oe4 'thl"'u b t~~uob nplac•eat, the 

lac a e4 aha~ • - traD fer aore tb&D ooap a tea tor t • 4ia1a1-

. had hydro eo - bondlll •. benol~ " r tound to 1D te c t wi tb aaar 

nitro on or ox1 D - con loin ba~ • 1D ce14• 

nar• ia al o en bua4 nee or ev14eaca tbat aroaa11o 

aDd al1,ba 1o 1\- oDora UJ co-ord1a~~ wl.tb bi4J'OX1l Nl'ia.d 

sub t sooe • !be tact that ool 1a 1•• el r-a•sooiated 111 

b•naena thaD iD cc14 1e 1D 1oat1Ye 1D tbie re ard a 1e 1he faot 

tbut the tun en~al aDd banoa1oe of tbe - OB ~retotu.:o~5 v1ltra-

t1oa a .v r •t lower fre eno • 1D beD£Pa t aa in OCl4• • 

Dapitude of tbe 1ft in tbe 0 - D b 4 ot H3on •• t • .ol••• 

as chaD e4 r roa cc14 to a vnrJ.••.v ot arc 1;io 

1ve r • lative 1re ''"a ot tl•• var oua aro• .. 
ol~eD • • • u ad to 

96 
0 ODOrs. later-

ao'Clon ot t ar tbnu _.. .li - OD 
97 

D& w1 b \f-el o trona o t al'Oaa t1c 

aolec •• ba b•ea • eated • la.t ac ,l.o,.a ot beaaee aD4 

1 b obloro ~o.,. ware ebo.a ~ 
65, 7 

~ lue~ae l»a tbl'OU h b74ro.cea-lloD4iaa. 
105 

&aiD et al Q •• etud1e to eatabliab bJ4ro aa- boade4 

oeya}J.exes ot CR011• iailer co ~exa or OBC13 w1tb bense • • 

tol ena1~~&1t1~•ne, cetoDitril• nd ~etb7l l~os1 e were al o 

t\141• bl teclm111"'••· B.n••n• • • owe tol"'l fl - tJoa4a 

w1tb tbe bJ4.ro,.,;ea atom ot t he CB'2 sro 1D 0B50 u 2• P - 02'· 



- 9-

Tbe ~resuoe ot o~ar4f.-tNDater ab.or~tioa aloag 

wltb bJctncea boo o 111a '1oo bae 'beo~ atre eed lll aaar .Often 
112-11 t 12J 119-122 

troa '*heorettoal •• wel.l •• •1r-'er1aen~ ••~"'•· .Deteat.-

oa,1oa of a tab1llt7 ooa tan'• an~ dipole aoaent of the or,aD1o 

baee C Yefrab74YO t\lraD , <o2a,> J'' c6V - halo-torat ooaplex 
124 

1Dd1 te~ tb t ohar e-tren• ~ - r a well •• H - bOnd ~a ract1oaa 

••~• reaMona1ble tor co Rlezat1oa. A co k•t~t1v reeeaoe ot 

char;~e - 'raaater and B-bond lnt rae tlon ••n ai.luea~e 1D 

••. oo1at1oo oo:a~•••• betweea op~~4_P .l - oaaa C 1,2; J.•Ol , 

r , 11 base • (C2B5)ll' !BJ, {C4Hg)2o, fa trab3dro JraD_7 wbloh 

were etu41e4 bJ d1~eo,r1o IrO~•r1• 'ion. V1bnt1ooal a.-eo-ora, 
12 ~ .a • •. aDd •1crocalor1metr¥• 

As ebowa 1a ~able - 1 . J , UDSUbet1 tu~e4 atu ted 

ratt1De do aot have eoy no'tio able teadeDOJ 

to to~ leoul r oo le~es {esoe t tor 40otoct 1atereot1oDa wb1cb 

o ot • c1 w to t1oo o t cb•ioall J etable co pl.ex) beoa~•• of 

~he abeeDce of au11 ble c:lODor or ooe~tor orb1 tale. •ever, 

halo-aubat ~ted b7drocarbooe often ac~ •• rtDera 1a aoleoul.ar 

oomplese • .-,r ezuaJJle, cc~4 &od ot er baloaetha:ne wbloh b•vt 

loag beeo cooa1dered iDert olv a t are Aow kDown to tor. a ao•ber 

ot olecular coapl e.x • 
98 

alectrooa. Cb r 0e-t 

cc14 wo • touod to oa tur• "low oViD 

ne t er co. ie%e ot COl . •1tb 1\-dooore like 
100 .. 99 

ferrocene , tr1ethJla 
10 1, t02 

1De , b nsene, oeitllene, b•xa etbJl 
1 J 

b•aseoe and w1th 1od14e 1oo (D - dOrtor) h ve been oharao~...,. 
25 

r1ae4. Co~il•z•• ot cc~4 with ~x1leae and otber alkal eubet1-
tute beosenes62 were bo••~•r touo4 i4 bava ao Ct ab8or~1oa b ad 



aad ••re ohoreoteri e4 •• weak oo•plexee bound b7 Pb7 ioal tore••· 
• • la'"r-act1ona ot COl• witb 11,• - 41taetb7l an111be an • • • •• • • 

104 
•tetraaetbJl • ~¥heD11 ne d1amine ln D - hesaDe • ~rtet 

• 1tb aeeoc1at1oo constant ot 0 . 06 litre,!, ole o 0 .1J litre/ 

ole reapeot1Ye1J. !be r eeul'• were 1ntervreted 1n te~a ot weak 

char~• - tranar r 1Dtaraot1oD • 

A awaber ot reo 1 l<hJaJ.cal etud1ae how tbe }Oaai-

1»111 ties of edateuce of aoleculer co•JAexe ot attar 1e4 •1•'•• 
like D - ;;erattina. 

•q~eou &~rei aola.a 't1olla 

Coalil.ez torsaat1oa betweea 1l - Jeratt1ae u4 
109 

e 1Dd1cate4 t1"0JJ ••• ur•en'• ot .u~aoe 
aot1v1tJ or ali batio an OJ011c or6aDOaulihur coa~uD4 • ll~ha,lo 

aud 0Jol1o Or6 DOa.ll}lbG7 com,!.Oi.aDd were fouad to exert 1Dblb1till6 

eft eot oa eucll coaiJ,eJI tomatioa and ibia etteot ••• relate4 to 

eu~raoe activit ot tbe • l~ur coa uoda. 

Cbarc.-tzaceter abeor»tioD trequeno1 aod 1l- -
~ 110 

e eotn ot 010lOPI'O&ane d•r1vat1Yea eD4 eJ:Olritl•• were • u41e4. 

It ••• touD4 ~ba~ 41o loro o1olopro ne •1•b4ra• elac ron• troa 

aD ro e'tio ring 1Dd c t 1Yel1 ad t be el0z14e I'OU 

bJ~erCOD Oi 8t1Ye aD4 iDdUC'CiYe •o11on. 

ol z exoeea eotb 1 ' e •~r e t bave also baeD 

ueed to tud,- aeeoc1a11oae ot aat\aratecS aad UD a~r teeS hJdrooa:r-
11 1 

bone. Thu , biaar1 aixturee o t o-bexaDe or cc14 + 1- hexJDe, + l-

a-~exlll• aD4 tor A- be laDe or c 14 •1• 11-be.P'CJDe ••re e~d1e4 1ll a 

oonttouo~• -c1~rat1oa calort.eta~ OYer • whole coa~e1~1oa raac•• 
!be iDtluenoe ot tbe poei~1oD ot the tr1.P].e oud Oil the \\-1\ aad 

\f -~ 1Dteract1ona wae d1 auase4. 

Bowever. uo e~ectroDlo ·~ectral ev14eaoe• ehowtac 
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»art1o1.Pat1oll of o- parattiae 111 oom»l,ex torlla•loa aa eo fttr - ... 

resort ct. 

Althou~ it a reoop1we4 t ha t oDll ••ak 1D'a~ 
aot.ioaa are re eat 1D aleo-.roa onor - acceptor tJ ;e of • aooia­

t1o• ooa»lex••• tbe exaot Datura ot boD41rai bad b••• a eGltJaot 

ot ex••o ive and co1Jtrov•n 1a1 41 cu.- 1-on • fbe t. ct tba t 

1nteraot1oo , tbough o t~oD eat , t ke lace betwoen obeaicallJ 

tura t ed a oleculea sa a • at er ot re t ooo tu Lon . Pteit f erP 

8Uf.W8 'teeS t hat bOD 1D OOCUI'l" t bTO b t ho atur 'tiOD Of 

•ro i&aal looie•• 1A the coa }Oaent molecu e • At t ba t u. • 
Obea1 t ry was 1a aD earl1 et e bee g e tbe basic la• ot ligbt 

1 
ab 07Pt1oD ••• not Mll- touDcSed. Beneth o4 Willie, 1D cUeouaaiaa 

co• .Pl••• ot aroa at1c aub ti ncea with aitro com~uDd 'COok the 

oppo ita view aDd pro~ee4 t h t oova~eat boad were ••~abl1abe4 

-•tweea tbe dono r aDd acce tor e . %beJ adhered to tbe 14ea 'ba' 
colour t omat1oG i.Jilpl1•4 coal-C)\Illd to 

tan_, .... attailllleDt o · equU1 r1 ua ira eol ~1oa 1e iocoaiAtlble •i•b 

1l'l oonce;t o f cov nt boa4 • 1-ra.J d1tt raoUoa atu 1•• b •• 

aleo cl rlJ ••'-b4lahe4 tba~ tbe 4letaDoe• ,., .... ~· ~114 

ooa.PJ.es ooa..,oae•'C• ta:r exoeecl aonal ooftleD'C MD4 1 .. ~h•· 
9 .10 

Briealela eu eato4 ' hat the aro .. ,io b.rctroo rbo.-a1 '" ooaJOU•I 

a4duotr. were t e re ul t or el.otroet at1c •'tr otioll bet eea the 

looal1 e4 d1.r,olu of t • n1 tro ro~» a:od ~•,\D 

tbe h¥4roc rboD•· r1~eb and ~cnaebo• ko7 
t heir 1a'er etotioD 'ae ia t e rra ot loo..,l1• • 

oed 41lJC)lee ill 

.rbo 1 ea that 

d1 l.ea o that 

a•ro dipol e ao•eot, is oevertbeleea aD e t t eotive ~ler1s1Dg 
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co•poaeo1 la tbe co pl••· Bow • r , the eolou tion aooo .PaD.Yia& 

aoleoular a oc1at1oa i 1llexpl1eable ill tena of dil-Ole-1D4\lce4 

a1iQle t~~· 1Dter aot1oD . 

12 
ibeoa and Loeffler au e•t a that bare miibt 

be fiU'f.t1o1ea' tl"Ulafer of obar&a 1la ooUl•l-oD• o t .u1 t •bl.J 

or1anta4 aolec~l•• ot tbe two 8 ec1ae. !be 1at.nw1tic tloD ot 

colour ot fiJOlat1on ot ai'Ometio ul.on ia n1tro-aroaat1cs wh• 

tile bJdroeiatic grea re •• iooraaaaa aDd th• lo•• ot colour 

•hea uch eolutions were troau, were g • •• eYi4eaca 1a npport 

o t such coll1a1ocal co•~••• • f be t Z'l •coat ot Cbaree-fraa•t•r • 

ba reoentll beaD a lled n 4 .. or1b1DG coll1 1onal eleotroaio 
13 

excb •• ot tbia k1Q4. 
14 

e1•• bas i ad t • electroa 40aos-aooep10r 

aature ot the oo•poa 1 aoleo~~•• but hel4 the via 'hat the 

oo•plaxe •.n • ••UallJ 1oD1c - a re ul t of coapleta alect•a 
'trau fer. la .Pp:)M ot tb1 v1&a, tbe natar trenstb ot 

b1Dd1Dr; t au tb t ,ProY14e4 bl d1J,Ole 1ate net1oD or di er t.liOD 

toroea, ver1 l at r ~· ot tor.a t1oa ot t a eoa lexea, colour of 

~h• co•Jil.•x ar lllS froa eleotrou1o trnna1t1on of t • two tree 

ra41o 1oaa sU.iQd up tbe coa :l.u, electrlcal cooduct1•1tJ eto. 

wen cited. t the low en"halPJ ob a •• ( f"',./' 4 I C~l/l ole or 

l e ) , h1~b a ,u1libr1ua con• nte , low el•otrica1 coo4Uc11vit1ea 

and lneolubll1t1es 1a aa~or deoo so ~t1on bJ .. tar a obee~ved 

1D aaJor1t_v . of t be aol.cular coa»).e:~e S01Dt the op~aite. 

f h•re ••1• ot coar • • be eoaa ~redoa1aatell 1oa1c co3jlexee \ut 

the)' are exoept onal·. tbe aa or111 or coa¥!esaa •r aow aaenll7 

aoca ted to b ve onJ.7 a all d ree ot 1oA1c otarec1ier ill the 

~ro D4 •tate. Dea,1iita Ule obnou• oonnlot ot tbeor.Y a1u1 taot, 



We1ea bad brougbt hi• tbeor.J quite olo e t o t be oorreo aDawer 

•• und~ra~od now. 
15 

A 41ttenot ap$%'0aob .as u • b7 reckaa . He 

Pl'OP> e4 tbe tera •coe~lex re naoce • to deaor1be the 1Dte~ 

act on ae a raeonaace b _br14 or a no- booded structure aad a 

tructure in ah1cb bend i eat bl1eb • B ckmen . boweYer, 

1d oo~ u • c t hat t e seeood ot tbe ,. Cnoon1cal. t otu.rea 

bad 1 vol Vf!d a1Dele el•ctron t1"81la t er b tw"en tbo co 9C)DeDte. 
16 

ulinfl aa4e a tora lat1on . e1a1lar to lh"80btao, re ar41q tbe 

ol•t1n- U r i.o~ coapl ex. 

17 
Bene 1 nd Uil.d$br ;Jtl , 1n 1 4 , r rted tbat 

eulul c:-na ol' 1oduae 1o rom tio h74l"'cal' one ba4 an oloct %'OD1o 

ab or~tiOD aot resent 1D e1tber coapoaeDt alone. TbeJ r•oo -

a1 •4 bio b D • oboraoter1st1o ~~ the co Plex a" a bole aa4 

obtained th tonao'tio ooneuot •• al o €. aaz ( eak aol.ar 

ubAor~~iv ~7) b~ • a tbe b rP11oo •• a fYaction of tbe 

~u cen~rat1oos f tb b1drocozboa lv ·nd 1o41oe. 1Doe ~ 

proved to be ell. tba 1nt c~1on , a ~ ~od ·~• k •. DUw•••r 

C tA&!'t 1 v~r lar ·e, t1 out 1 . ; 104 !Ol" C(.) ~ . 12 coaplex. 
1t1 

l.lik.al .,ronde a ~uaD aecbaDical 

oxiJ.nno1:i <'!J1 ~or tl:e •tab11.1 t1 ot auct coa~ex• , the a'U'OD& 

b orpt1oD batu1 and t e d1pole moao' o t tbo coaplea. B1a work 

!'l • .:-o-.:idiid explanation for a:an7 i•revioue o~a r t1on •n • • 

tbo am et ulu t o tb~ •xten 1ve deYelo~aot.e •h1ch h •• taken 

vln~• 1rt tt.1a t 1old eiooe 1 S2. 



llik D ' v 1 nee - bond (re ououce) de cr1~tlooe 

ezpleioe ••ak 1Dt raot1on between u electron onor ( ) aad 

aa eleotroa acce9tor (A) in te~ or the round et to •• 

tunct1oD ~N wb1cb 1 t e LOe .. t-ene~·7 .o~utioo ot t he 

obroediDder wave equa~toae tor all t be eltctroD• iD tbe 

co i••· •• 1oe; aD 1 : 1 co pl.eJu 

'f ( D. A) • a \f'o ( .D, A) + b ~ c.o• - ,- ) •••• •••• (1.1 ) 

ao- bOnd cia tive 

Here D and A are 1D t e1r totall,y ·~•'ric sroua4 

ate tea an4 b ve beaD a uaed to be evea.- el otroa tt.J•t• bu1i 

tbe •• tb l"' Nria te a C1 t 1c t1on, would be true tor o44-

evea or od4-0 4 dooor-aoce,ptor 1nteraot1oDe. 'J."be ao-t.oad wave 

tLiactlon 'f0 ( A) cor naiOD4• to t hat • ruoture 1a ~· coajll.e.& 

(~A) i a wbiob b1Dd1o re ul te troa ch '&:bJalcel • to roe •• 

cS1ple-4iJ.Ol e an4 d1pole-1Dd\Jc e4 dir-ole tnteraotlon • £oa dea 

41 »er 10 D foro•• ana B - bond1n • 

correei-C)a(S t'o a etnac turo 1D eh1ob oa •lectron trca an 0 

in D has beco traaaterre4 into a ~reviou 11 unoco ~1ed of 

l aad a bond betweea t • o4d electron av 1lftble oo n• aad , ­

baa beea fome4. !bl wave not oa re.rr•••~u t b extra •tabl• 

li t7 or the co2~ez , 1~• 41)0le - moaent, chaa -e 1D &.a.etr,J, 

• Dew u.v. or v1s1 le abftor~tioo baad a~4 otber aot1oe ble 

ettecta. t he ~1z1o~ of t he uo- boad an4 datiYe structure 

1Jiliert• reeonaooe tab1l.1sat1oDe to 'h• oozaklea. 

!he 1d.ea •bo led 1D • D. ( t. 1) expla1D a varlet1 ot 

aolecule r coa exe , even t be ~l s1c l' co ezee o t tbe £ew1e 

,,jiel 



_,,_ 

4oaor bu' aoD-claeeical acoe tor a ay be ca ed ... i-o1aea1cal) . 

particul 1 

(i) !be eleo,roD pJOrtclad b1 » 4oe~t ao' Dece aa­

~llJ bava to co• • t ro• a lobe 1r AO bu' ... 

be aa el.eotna r roa •• 

bocd1D w1th1D D. 

1Dvolvod 111 'tbe 

l2) be vacaDt orb1~ l ora A 4oe Aot ba ve 10 be a 

vaoaot AO, ut oao be n aa" - boa4 110. 

(3) De tnaater ot t be al.ec,roa hOa D to A Ooe• 

aot ba Ye ~ lte coaplete ut caa oocn~r traot1oa­

allJ to aDJ enet~' troa aero to cas•· 

(4) !be etab111aat1on of t • coa l •• 1 aot • 

alaJJ.J to aD taona e4 we 1gb t1n o t t • t1 •• 

boD 1D t • etruo ra of ~he coa ea:, but 1a a 

qu eo Dioal raao ca • o1li&atioD, .... 

iD cl.a e1cal ooaplexea, aDcl ••~eel 111 1a waall 

ooa.Ple.aea. 

tbe deaor1pt1oa of t be crouad tate lG eqD. (1t1) 

1al'l1ea t he ezi.eteaoe ot aa a.o1te •tate "d. the a • "-Yo 4 

'f. . fil l a exo1-tad state 1 1vaD b7 tb• ••" tvac~ioa 'f' V a 
I 

••••••• ( 1.2) 

Hera a, b r c 4•~• ned 1 t • re u1 aot t b t ~. be 

aoraa11ee4 o otbo oaal \0 t' •· Ae a t1ret • ro~U.tioa, 

eDar, 1 tbaa all7 o r t • loca111 axolte4 eta'tes ot t e coaplex 

,. ~,~: :j 

• '\t • ...l( ,~ v 



.. 

(exo1ted etatee r~ril1 ot D an4 A ••paretelJ• but oaewbtt 

ao41t1e4 because ot the ia ·terao~ioD ot D aDd l io tbe ooaplea). 

fh• ooa~ax ha 1a ~eDeral a atroag abaorptioa baDd (allo••d 

· trua11:1oa) called "lbe eta~ e-tnaafer baD4 (C! band) ooneaJ»a-

41Dcl to tb1 f (;---- I trao 1 t1ooa at lo er aYelengtha thea 

&DJ ot tbe band ue 10 transl tiona to t be locell exo1 ted aut ... 

lba ohar,a-traoef er traaa1t1ou eDer" aboul4 be a tunot1oa bot~ 

of 1be 1oa1•Uoa i0tent1al ot the 4oDor an4 ~· eleotroa atf1-

a1tl ot 'lbe aooeptor. QUalltat1ve eY14eaoe ot 1: • 4ePM4•o• ot 

tbe t.reDa1i1oa ••~ 1 oa t • donor 1oa1•t1oa J)Otat1al 1 to •• 

tcUAd 1D the t ot t hat be 1nten • uv. aluw rpt1oa peak• tor 

1o41ne coa~•••• abi~ to lon0er w ••1• tb a 

ohan~ecS f'roa bena•• ( ~~~.,_% 2-90 ~...._ ) to tolu•o• 

to aee1tyleae ( ,\ ..... ~ 330 h.w.) . 
nHt)( 

t • donora an 

< x~~-x. 3oo~ 

t1oa th•or~1 f••• the follow 

C. T. baDda 

e~prea 1oa tor the eoeru of tba 

+ <a0 - o1 > + (X, + .~o> • • • (1 •. l> 
•bere ID an4 I , are t be ctonor I • .P. aud aoca.i)tor 1. a. reapeo­

t1YalJ• JO 111 ~n• rouD4 a\8\e reaooallce •D•r4J of 1a,anot1oa 

baneeD tba •'-'•• 'fc,(D, A) all4 '¥,<»• - &-) wb1~• -'1 1e ~.~ tor 

the exol te4 ate te. 09 1a tba eller"1 ot 1be •Ro bOA4• ia"e.r-

ao,1oa aDd G1 ie the 1Dte.aot1oa o~ 

atate. JO aDd x1 are 1veD b7c 

<Bo, - o1•o>2 
10 • 

• 

. , - 0 

<~~o, - so, 1 )2 

., - Wo 

D+ aa4 , - 1• •~• exoltea 

• • • • • • 
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wben w1 aDd 0 are the eaerg1ee ot the 4at1ve etracture aa4 

tbe •ao boad • structure 1D eqa . (1.1) 1 

Jlo1 • J 'fo H 'f, cL 'Y , H be inc the euot HaaU tooian tor tbe 

eatire set ot aucle1 and electron•• t he overla 1Dte 1 

80 1 • J'fo '/1, d./ '( ' 

It 0o • C1fo1 - s01 0 > ana (3 , • <Bo, - s01 1), 

•• hav 1- 2-

_\ D Po t ~ ~ 
h"Yct • I - <-' + o, -Go> • -u---::~-------- ... (1.6) 

1 -(., + o1 + ; 0 ) 

fbia equatioa is onlJ ap~lioable to 1oteraot1caa 

which &r8 utt1o1en1l7 weak. r atron ooaplexa• like Kji ~IPl 

'tJ~. 1a wb1ob the b1.n~1n eoe.r 1 11 f'a1rlJ bi , tbe var1a,1oa 
(19) 

method baa beea au~eated tor oaloulei1n~ 1bo reaonaaoe eoer,•iea. 

!be re ul till ez~aaJ.oD 1ea 

~+ __ ._f3_o_{2,_\..,-7••• (1.7) 
L , Cw1 - o>2 

aaaJ exaaploa bo•1D& t he u etu1ae a qt tbaee ea­
(20) 

lire 1oue !or Bet have been rev1ne4 bJ to tar and Ab4rewa 
(21) 

a &eater. 

!he expree 1ou ~1 en b1 eqn. (1.6) can be •» rox~ 
aate4 •• ICt • 1D - ~ - C where 0 reRr• ente all coulo•b1c 

1Dter.ot1one. It 1s th1e oouloab contribution• to t he C! ec•~~ 

wbiob 1e ue\aallJ th oat d1tt1cult to estimate inca tbe diaaa­

e1or:as ot t b• OOilpla.x are ot,eo unknowt~ . ft1• ia ,1;4art1cu~ar1J eo 

tor weak ooaile.xee wbiob exist 1D eol utloa onlJ. the1r bla4tal 

ener iea a re u u.U1 11 110 t hat 1D aolutioD aen7 41ftennt 

coot1.;urat1one of t e coa.J.ex 81 ex1e" 1D equ1l1br1wa w1tb one 
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lD tbe .0114 , 11 oo•plexea eel, • P-Qleoe, cmr, • 
P-.Qlelle all4 2 • 06~, 118 8UJ'e&etl't Ot belOtJ8D pare Q.Dadrup,tle 

25 
trequeoc1e ot tbe co•Jlle.xea peS tbe balogea coataiD1Gtl ooa-

JOilll4a (Col4 , CBr4 , Br2 ) to ether with 1tato t1oa tl'O.IIll x- ra1 

etructure 4ete 1net1ooa, it aa oonol 4e4 t t 11ttle, i f aaJ, 

ohar e-tr Defer ex1•'• 1a tbe arouDd eta'\e of t b••• ooa.Pluea. 

vJ.deaoe• tor iater a lecu.laz aa~oiatioga lD blaar1 aiztune o~ 

1,2 - 4loblol"'etbaae •itb lleDs••• toluet~e, P-XIl~~ bave ••• 

obtained t roa ultra.oaio and tbe~odJDaaio tu41e • • • weak 

coapl.ue of 41ohloroethen wi tb t he erom tlo ao-ltcule are bo1tD 

o be aelther o~ tbe oberae-tren ter t3RB acr b •• n7 74ro&eD 

bood1n • lbe aaaoc1at1on be1nd tbro b 41po1o-1n ced d1~le 

1Dtoraot1one. 

Haloal.kanee like 41obloroaethaJ:e , Bro•oohloro:aetbaae, 

dJ.brotaoetbane, bnlotoraa, •• also cc14, CBZ'Ol 3 , CBr4 have be• 

toun4 to behave ... aoca~tore ia co · erin •1 tb donors like 41- a-
27 

ostJl ether and 41-c-ootal tb1oethex. lt a ooDclu4e4 tba1 

tbe aaJor coatr1bu t10De tonrda the badills torcea lD euob 

cc•»l•x•• are ,predomio atlJ cS1~1e-d1loOle ac4/or d1pola-1D4uoe4 

41~1• 1Ate~act1one. 
28 

¥a r 1ok aa roaaer reported t be to~ation ot oo.-

plexee b•'••~ b•xall~orobeasene and V*r1oue a10a \io bJdzOoar­

boaa, tor exaalll•• a 1&1 ol14 oo•plex b7 a1xilaa ~eDaoe w1tb 

w1atoD st al . ude a oc.reftil atu41 ot t he hexalluorobea~eae. 
29 

jlha e ~iaaraa , 
)0 )0 

e:roee volume"' o ·t a1:r1u aa4 dipole o n 

of Yar1o binar1 be:rat'luorobenaene aro tic bJdroo rboo 1 t-. 
1deaoe for obar&e-tr nwf er in raotioo 1D so t caee• 1a DOt 



)0 ' 
o verwbelaiD<J. , !hue, the ••• ured d1.PQle moaea1s ot bea:tl.uo-

robeaaeae, a well. Jtnoea 1\ - acceptor iD var1ou• a:rout1c aolYate 

are UDl.laual.l1 low tor ohart;~.-,raoeter coa~ez11e 'bouab oo111olexa-
J1 

t1oa 1a 1D41oa'tri 01 151 Ill aeaeunaeuta.. file vorl aaal.l 

ab1tt ot 19, reaouaoe eudseete a ver1 .. 11 4e.~ne of obar&e­

t~aetor 1a aaob ooaPL•s••· Oharseatraa•f•r abeorR'1on, boweYer, 
)2 , JJ 

oooura i a a~xturee or baxe tluorobeaseae witb Yar1ou~ n-4onore. 
)2 

aeawaoot an4 D~~·•l• - al o confirmed ab eoce o: an, cb r ~e-traaa-

t ar abeor~lon b Dd batwe D lf - donor like ben sene an ,t;Ol.J­

oycl1o eroaat1o b14J'Oc rboo and )te.ntluorobensene. !ha7 coaolu-

4ed that ~1~o1lel etebili .. tioa ener 1 •• 4ue ~o ~lae~ical aa4 

we.ak bJdt"00 eD boD41a0 forces, w11tb Yers 11 ttle oontr1llut1oA troa 

obar,;e-tnuerer iDteftlOtioD. 

lD Yl ~w of tbeee 11 ebould be borne 1n iod that 

aaDJ ot the weak aaeoc~tioD ooa~azee aa1 derive tb• 1r •tab111tJ 

~roa taotore other t baD cbar, e• tr ater interaction. 

Ho• •v•r• it aust also be Doto4 tbat eveD 1D trul7 

· ct r~e-lranater co•~••••• t h 14entificat1oa ot ibe oharce-traa.­

ter baa4 1• otteD .. 4• d1tt1cul.t bJ aallJ tacton. I' 1• ~rtiCN• 

1arlJ 41tt1ault wbare the ooaponeDta baYe atrozao looal e:ao1ta­

tioraa wb1ob ted to aaek the obazoe..-tr.aetar baad ot tbe oo•a••· 

!be extra ab orptlo'D oharaoter1at1c ot tbe coaplex aw a wbol• 

(CT ab or t1on) 1• however. more es 111 obeerved th n tho8e re-

ult1nii troa ' local excitation • 1D trora ooapl.tt:etf re ultlDa 

trom 1atareot1oD be tweeD • •tron& donor an a atroo~ aooeptor. la 

uob o ••• the •PeDaition u alll ap~ re ae a ••a t b 4 •• 

eone~4erabl7 loa er waYal~nstba t haD tbe abeor tioos of tbe co.­

J.ODeDt aoleoulea. Ill del'leral, 1t ••1 be aeid that oD11 rarelJ S.e 
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"b• o. 1. • n4 DOt overlapped bJ o'h•r b Dda ud cl\1e to ve 1 JOO.r 

r•aolu,1oD ot e Of baa4, oaloulatloD of t ho o.cillator tree~b 

ia ottec 41f~1cul t . !be •oler abe~orpti ·f'i'l 1• th D t en a a 

• • • ur. of 1atena1tJ ot t l e ab or~ ion baad. 

!b• ·~ 11cat1oa ot Beoea1- DlldebraDd 

to 4etera11le ~ aud f .D& ot ctouor-eooe{ltor J!!tt••• in 80111 

1tuatioAe, · l eads to ap~raDtl7 • \l' rPr1e1ug r ult 1 It .. 0 witb 

t DA .oe • 4D ex laDa tioc tor tb1e bebav1our r u.l ted 1D 'll• 
1l 

~rediotion of •coat ct• char e-troaet•r pa1:re 1D .,hiob obuae-

nttoa encounter of ooak()Deat aole-

The ol•aa1o exaa • of ooataot cbar e-\raaat•r 

• otn 1 a 1:t. " o t I 2 or Dr2 d1a.ol • d. 1A n- hePt • here a aew 

baacl ap ear• iD a eolve11' wt1ob .o little 4oaor atroe~tb Ulat 

there ie DO eridnce o f coz ,.-:lex to at1on . !he ben4 for I 2 1a 
1 ), 14 

n- beptaoe hoa been ide t1fted w1 tb a aboulder at 225 '1'\"M OD the 

a t roors l ocal ab orptlon b n o r 12 ·1 t il ~teak at 180 " """ Co rreal;OD-

41u .. • od• o t 12 ill oth r el1,t. t1o b7 rooarbone (in ao • c ace 

wi'tb 41 "1not air. 1aa-te 4 or • ·~ a •ho~l4•r) a.P ••r w corr.­

lete witb 1oa1 .. uoa k'Qtential o !' ~be b.J4rooarboo, •• exlt~'ted 
86 8' 

ror con taot C! banda. Bvaae ba eboWD • tt rl1er t hat o2 
41a olved 1D n- ha»t•u• or 111 atronger doDor olYeat ebowa tbe 

••• kind ot behaYlour - a aew a aor,pt1oa ban4 arouD4 200 ~~. 

Aeaoo1at10D coo•' nt for t be 1aterao~1oo , •• 1a tbe 12- a- be:ptaa e 

oeso, 1e zero . Jbr th1a r • •oa, o-bap, eae and otber al1~bat1o 

by4rocarborle c u t bo 4o f r o fl'Oa o2 b•fore ue1og t hA as 
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1oert eolveDt 1D tudy ot CT n4a 1D t is re 1on. aleo 

aho e4 tt:a t diaeolve4 10 al () J1el4e4 contact Cf al otr ; 
7 

Cl o2 >4, so2 aDd tr1D1trobencene lso act a •contnct• accept~re. 

the 1Dtetaa1 t1ee ot tbe coa~ ct CT b o • ere muob 

~rea1er tbaa no~ll7 eboul4 be ex eoted oo•e14er1Dg tbe weakaeas 

ot the Aateraot1oD ot t be com{.()Denta 1a t he eJrOUDd tatH. Orgel 
1) 

an4 likeD ooo•14ere the grobl .. tbeoret1call1• tbe1 bad 

bowu th " tbere are two ooo\r1but1oae io t be traus t10D ao••• -
ODe is related to tbe rouo4 at.te etab1li .. 't10D t brouflb b ia 

eqa. (1 . 1) and t he ot erie t be • eDt ot t t o traDaitioa 4eDe117 

bet.~$14 ~be et te 't, (J , A) ac t • ortbo40Dal a\ete ~ (D+ - , - , 

- So1 \f0 (D,&) . tba$ ahowe4 t hat tbe tranaltioD moment ••1 'e 

1c1ble •• • eD b • o 1D eqD. (1.1 ) 4 at•r1bu't4 the 
88, 89 

ooDtaot C! b Qd to tbie effect. Oa the otber haad, rrell 

vae teet h•t tbe aa or :part ot tbe cootaot CY ab orp,ioa aa7 

reault throu b aixtng ot t he ct. rge-traoe ter exc1te4 tate w1tb 

aearb7 excited etatee ot t te donor or aoce!ltor to wh1o. troD 

tran 1 tioD. occ\l:r 1o the free co ~nent. 'l'bo en en t ot a1x1oa 

ot t he tWO et.tea 4e~•Dde DOt 0011 OD the ltODiaD tr1z 

el .. ent betweeD tb .. but aleo OD tbe 41ttereooe 1D ener -, . iDee 

(D+ - A-) will oauall1 be olo •r ia .aeru1 to ( , &) and ( , &•) 

(tbe t 1J 'ezoi' d etatee) t haa to the , rouad atate (D~&) , tbie 

will fa vour lhe 1atro uat1oa of doaor a d aooo.Pto:· oxc1te4-eia1e 

obaraote~ 1D t • obar~e-traDeter etate. Coabio a& botb ' • 

eaer 1 aDd overlap ooa 14erat1o • lt bae ~ be concluded 1bat tbe 

C~ atnte ill al o ' o•rtataly t e o aore onor-•xo1~ed-atate 

ohanot r '.aD ,poua4 etate oha o t er, an<l 1t q~ have aore 

aoueptor-exo1 "•d-atate oba ~aoter alttO , 4e ead~ oa the ba~uoe 

batw•• oYerla_p aD4 oar. "1 ooaeictent1oue. 



11th • ••• coail•••• like ' b• 06 • 12 coa~lea, tbere 

w11~ oe.rt 1Dl1 be 41.tter.a1 coDfi&urat1ooa o~ tbe ooa ex FJ'e­

aeat 1D t he aolut1oa. o•• o t tb••• oonftsuratlona will be 
1l 

'•tter 4eacr1b•4 •• coa eta. Or el aa4 ullikea ~~ eated 

ao 1Dter. t1ng aD4 reaeoaable arau- ot to ea»»>rt tbe coaoluaioa 

t hat a f l"' xillatelJ ooe- rourtb ot t.be o ar ~trao tar baed 1ot ea­

aitJ f or c6H6 --12 ~Dteract1oa l D CC14 ia attributable to abeor»­
't.l.OQ 01 a co_aplez aD Cbe reaa1n1n 11 r ee-!our1:b reeulta I~ 

ooa-.o' alutorgt1oa. Y14eDOe • alao beeD preaent 4 tile' 
1a eo ut1oa• ot 12 aa Polpuoleur a.ro••t1o bJ4rooar'booa 1a CC14 
1a wbiob tbe balogea ooaoeatrattoa is ••r1 bJ.gb, tbe obaraota .... 

1t~t1c o. v. a'b orpt1oa boul4 be attributed aailllJ to C abSOrP­

t1oa . 

1. 5 :ft0{1aental ft;Sbod~ ;or cto tu~z or pogor- tcceJ1or 
_!!__1a\loi . •kl•it_. 

1 auaber of 41 ttereDt ex»er1aeotal aetbo4e ba•• been 

uae4 1o 1ftve t1 tiD e u111br1ua bet•••• Dooor-&coeitor ooa­

Plexe ata t hei r coakODea t•• oae o t t • aon iaiOrt Dt t ecb­

n1 \ie re br1etl1 41eoa etd below. 

1 . Ulsnvtolt! gd V1t1blt lectro@oJoattrz• 

Ia t t one •b•n 1Atenct1D .D (electJ'OA 4oaor) aacS 

' (e • ctroaa aoce -cor) e.,.eo1e• ebo• ao'C ODll ab orgt.loaa o~ D aD4 

A, aoaeu •• aoUoealllJ ao41!1eCS, bGt aleo a ••• ltaa 4 or ltaaclt 

d~• to 1Dte~leoular oba~ e-treaafer traDalttoue 1a 1bt ooa~ex 

n., t • iDteoe1t1 of tbi n • band •81 'be ueed w •~era1at tbe 

equ111br~ OODStaDt. 
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One ot 1 • ao t t r • quentl7 u e4 aetbo4a tor 4ete~1D1Dg 

tbe equil1briua coeataDt troa the peotro b0toaetr1o d ta 1e baae4 
17 

oa 'b• use ot t be •ell koowD Bene 1-H1ldebaD4 equation (eqa. 1. 8) 

for 111 coaplasea 

Cv1 
a 

1 1 ·---- ·---€ DA .1.. ~ DA 
• 1 • • • • • • • • ( 1. 8) 

wbere C•J s. aDcS /:0.71 are tbe 1a1t1al ooaoeatrat1oDa ot the 

aooeMtor aad donor r a otivelJ, 4 1a t he optic 1 deoaitJ ot 

tbe olutioa, 1a the equ111br1ua oon8taot or t e 1nteraot1o• 

I) + ' DA • • • • • • • • • . • • • (1 . 9) 

aod 6 D& 1s t be .molar extiao'tion oo-atti.o1ea~ or t he eoa}'lax. tba 

a e u tloaa aa4a 1D dar1 vin tb1a a vatloD a 

coa ~•z abeorbe at tba ra;P.oa o t aauaar••"• 

tbt t OD I tba 

eer •e law 1 

ob•Jad, tbe cell tath laD~tb 1• 1 ca. ea4 tbat C'IJJ1 )) C'&J1• 

Plota ot C 4..7JI4 a6ain t 1/ C'D.71 c1••• at 1"bt l1aea w1tb 

lo~ ot 1/~fD& aad illt ei'Oa.Pt ot 1/ t"o&• ~aDd e.Da. ma7 tbua be 

oaloulatod. lOr us1ab tb~• equation, t he donor ooooaatrat1oa 1e 

aacte aucb reatar t aD th t ot t • acce.Ptor. Donor eolutioa 1a 

t bt • coooeatr t1oo 1 uaa~ •• blank and •aaureaen1a are .. 4• 

oaa aol u.'\1ona ot •1cle J var~1D .. CDJ aa4 C •J • f e ooaat AOJ 

ot & laea ua4• r uob ooa41 '1one ooDt1•• itr eaeDce ot a e1~• 

1• 1 • eo1ea 1D eolutioc • 

... , varlent ot t be aaae1- HUdabND4 equation bae be• 
)5, )6 , )7 ) 

u ad bJ otba• wor.kere. letalear et al. deYi • ' h• !ollow1D8 

relat1oLah1p tor 4•~• 1oat1on or aa oe1at1oo cona&aate • beD tba 

aoo•~'or aol eoule hae eoaa eb•orpt1on at t a •avelan~tb o t 



1 1 1 
• + -----------

IC'».71 ( t DA-CA) c-DA - E.-"A 

•bare e a an4 ErA · are the ·~aren't od actual ao.lar abaor.Pt1-

Y1t1ea ot the aooe~tor (&) at t e waYeleGfltb ot mea•urea•t· It 

••• •• ua•ct t a t /:».71 '>> C •J 1 • trat.J ' line are o~tt~1-ae4 

b1 plo tt1Dg t/ea - €A G•1o t 1/~D _71 boae • lope and 1ate~ 

oe t "1 vea an4 £ !>&. Tb1 • 'luat1on reduce t o t • en• .. 1-

HU rband eqa . •beD f: 4 1• Deul101ble coaser ed to f: A or Ca. 

the Ketelaar e~a . 1a t ha8 a more &eneral tora. Tb18 eqa. hae 

aleo beeta u e4 1a ••D1 41t.tereDt tome b7 4J.tte~Dt 1aYes'1iaton. 

Other att•J;ta ba•• al.ao beaD aade to uae !'lpeo­

tropboto•etrJ 1D the stUd1 ot dooor-aooe tor ooa~lelres . Thua tbe 
)9 

Boae-Drago equatioD la a.PM11oable wbell both D and A baYa 

aip1ticant ab ori'tioa• at cbe uveleo tb ot maa•ur•eot aa4 

wbea ao ooo41t1oo aro aade re r d1Qa ¥ ue ot ~_71 aDd 

t:•J i 

11. l ptrare4 ifO!zoph!Je••Srl• 

Doaor-Aooeptor ilateraotioo le 4• to obaage 1a 

bond l eqtbe of tbe coaJ.ODeDttt w1 tb coaae~aent oban e" la v1bn­

t1oD trequeooJ. !he e o fta ae • od otbe~ bicb are oharect r1e­

t1o o r eJMetry loe •• lea dln to v1b tion• torb1.44ell 1D Cree 

4onon ao4 accel)~ra, re &eneral~.J ap~rent 1D t e 1o t rar•cS 

BJreotn ot tb• co•~•••• · 

!'hue ebitta 1D ~ B - Ol 
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•o -;> bal14ee lataraot •1tb alkJl beosn... !b• B - C1 Yaluee are 

lln arl1 4epao4ea' OD the 1oo1zatioD ~teat1ele ot t he 4oaon 

1a keo~~n witb the ••~•~tioo t hat 4eorea8ee in fre~uenole~ 

are qual1ta'1 • mea ~roe ot t he rala~ive e~ren~tbe of 1nter­

act1ooa. Y If - Cl 1D COl. aolutiona of C6~• 06H5. CHl' 1,) -

C6B4 (CH3)2 , 1,), 5 - C6B) (CM3) l are resl'ect1YelJ 2765 ca- 1, 

2135 ca- 1, 27ll ca-1 , 2118 ea-1• 

lateraot1oo ot aromatic h74rooarbooa w1tb balo­

dd 1s aoooaiJeG1e4 b7 an enhaoo ent of t he 1oteDa1t7 of aJIO­

aat1o l.R. abaor,ptlon 'banda. The 850 aDd 991 c.- 1 peaJl.a o.f 

bas.ae are enhanced botb bJ Br 2 and 12• f heae 1ntne1t.V obaacea 

an ~resumed to ree~.tl t because ot c hao • in ey etr1o riag 

breath1DfS ao ••· 4 1 Related 1aoreaaee 1Jl 81liUIIetr1o atbJl etret­

obino •o4ee an reiQ%"ted to aoooa aD1 1od1oa - ,wol,.athJlbaaa•e 
41 

lalteraotioo. 

!be 1n~eraot1oa. of balo~ene aod ICI wltb aitro­

gen ooau1n1as coapounde are aooollil8D1e4 b)' proncunoe4 cbaqee 
42 

1D 1. a. eHOtn. the ab orpt1on banda aroun~J 1000 e:a-1 to~nd 
1D t be a.lfeotra ct PJr1d1De nc! ub t 1tute4 ~Jr141no eo,1rel1 

dtaapjiear wbeD balo&eD ooa»l•••• ore t'"or.ae od ore re!J. cad b1 

atroog ••• baDda at eo•• what b10ber tre ueoc1ea . 

oha~er. 

Aoa1J'1oal daterminatioo• are ba ed oo a eaaure­

meota me • oo a baD4 ocourlo0 1D t be a¥ec~rua o! one or other 

ocmloODeDt an4 ill t he a.,eotra of t be coa~•x· fbere muet be a 

euttioieD'C 41trerenoe 1n 1ntens1t1 ot bsorJ t1ou b,y these two 



a~eoies at eoae ••eleqtb. I t tb• ea,1Dot1ou oo- ett1o1eo' t or 

a tnDaitioa 1n tbe donor 1• £: and tha' 1D ' • ooapl.ez la e-:A, 

theca tor a thlea ·tb ot 1 C• ot lut~D: 

' .. J) 
--- €\ 1 I' 

wbare a 1• tbe ab orbaaoa of 1 Ca ot eolutl.on and C ».71 1e 

t • 1D1t1al coooeatratioa of t he donor. 

4 aD altern t1ve, aD ••ir•• iou 1D~1v1D 1Dte­

rate4 baD4 1D11eDa1t1e JU1 be uaed. !be e quU1br1wa ooaetaai 

C~ C nJ 1 1 
--- --- • --- --- + --'!.!!!~~-. ( DA D ) 

1 t~ • 8 .>-

••• •• • •• • (1 . 12) 
( A - &ol 

whare Ao la the a'bt10rbenae of 1 Oa ot eolvt1oo ao 

~»_71 1e tbe 1a1t1al oonceotr t1on of t be donor. 



c5s,J, CH3CJ - (CB))a 0 and CBJCJ - CH3CP~ h ye been atud ed b7 

l .a. a~otra ue1aa the ehift ot - CJ atretob~D6 1bra11oD baad 

at 22'4 ea- 1 which 4e eGde oa ca3oJ coaoeatration . !be ·~ 
tral ebif'h euu••' b74J'OdeD bon41tld (2 c.-1 bitt) be"••• - 011 

ar. aa4 a - toa 1a Jri41ae. b7bri.dl tatioa ot eleotroa clouda 

of illterac,ias I ud 0 a10aa 1a oa3ca-(cH3)2 SO .,.,. (5 ca- 1 

eh1f~) . lo eh1tt ua touD4 1D cu3c - e3cl:l) 1atea. 

P r 1ofrared atud1ee ot t he ory tale ... rated troa 

a1ature• of ba.Daeoe be ve conti ad tbe e21ateooe ot 2 a 1 co14-c6"' 
78 

•ol.a&J.la1' ooa •z aoc1 2 11 and 1 11 CH013 - o6~ co•l>l•:r••· 

~be ooapo 1t1oa and •'ruoturaa ot Q!iCll witb Tr aa4 

a- dOnora boTe ~••• de ara1Ded troa thei r I. R. aDd Baaaa bead 
79 

1aterae1t1e • 

Iatrarad tud1o buve el110 baeD utili ad to 4 ou.­..,. 
trate tbe oo3~exatJ.ou ot tr1n1tro atbaoe and 1 rl 41n1;\)eth Dt 

wi'b d1o:nae, tetrabydrotann. {02R5) 0 and ca3o CB:l CH oos3• 

!be uae of 1D frare4 ·~•ctrollbow•etr7 1D 'b• atuctl
1 

of aaeoo1at1oa coa•1 a~ b e baeD reY1e•ed bJ l etter aDd Aa4r .... 

t1aa,ea ot a eoo1a,1oa oone,aut aa, el o ~~ 

obts ieed lro• 1oteo•1,1ee ot lamaD 11oee . fb1e etbod. bowever, 

appeara to bava be ·~ la4 0011 to com lexee ot 1norbaa1c Lewie 
44,45 

ac1de . 

Il • lscltar dltlio eAongaoe 

hea tbe aolecular eav1roaaaD1 o t a auolaua ua4er­

aoae ra 14 revera1ble oha~•• tba JQe1 t1oa o t ~be aaitleUo neo­

Daaoe absor ioD o f 'b• aucl eu will Hlil'eeent a t1tle-avaraga4 
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re•ultaet ot 1~• behaviour 1D the ditfer eDt eDv11'0ueat. !be 

• • teured cheza1oel b1t1e ot uob a auoleu ie b=L'PccfA. abere P1 
i s t be J.tOiUlut1on o f 'tbe auoleua 1D the 1 tb eDv11"011JieDt relative 

to tbe ~'tal pop.tla't1oae ot t • auc,leue (i. e . I P1 • 1 ) , aad 6~ 

1 the ob.al cal eb1t t the nucleue wGul4 h ve i t i t wer. ggrel7 

1D ' be 1 t h env1JOaaeot . 

la the e1a~e caee o t ao equil1br 1ua bet••• a 11 1 

aoal.)lea Dl ocl 1 te ooapoDeDta l) aDd At 1D which t be torwer4 

dd ba ck reaot1oa a a re ver7 tast 1 t he .. aure4 o beaioal bift ot 

a Ducle\la ia, tor eHIIple, t be aooeptor • oi etJ S.e 6' = PAcfA + P't>A6oA ) 

wber8 P, 1 t be r rec tloD o t A uDco2)leze1 en4 PDA 1• t he 

! raot10D ot ooa~exe~ acceptor a olecul ea , i1noe (f A + IDA) • 1, 

t bi e D. ~a1 be wr1,ten aet 

b • PDA ( b DA - f. ) +da •••• • •••• • (1.1 )) 

& plot ot k'D& Va. b aboul d lt• l_i ue a r . fbi require• 

the ineertioD ot ~DA • • a va r iabl e aramete r which 1 ad ueted 

ua'U t • values ot u& obta1P•4 f ro• it vary 11rt•arl7 w1tb ~· 

oorrealC)DCU.D Yaluee ot b • ., 

&ltbou6h quali~at1va od uaot1tatlve ev14 .. oe tor 

ooa~les t or.zat1oo a~ be ob 1ned from c b m1cal shi f t oh o• ••• 

the reaulta will Dot 1D th~• 1 • • diet1o 1 b ~be eo- called 

cbar0e-t.aDa t er ooa ~ezea ~rom otber a ba v1Q6 no cbara.- traDa~er 

contr1butioD. I t ia 1al4e l ble to aake a clear 4emaroa t1oa 

b•hoell eucb ooaPLexe aDd I!IOa e other t.Jpe ot co plex, tor 

uaa~le , 'thoae 1DvolV1Dd d1pole-1aducet! 41~1• or 8-bond iDg 

tor oee. !bu ' Aroma t1o olven't - induced ~bitt ' (A •• I •• ) bave 

ot t en. baeD ueed to a1.1.weet toraa tion ot •• ociatioo coa »l•••• 



tor exaa~e, o t oarboDJl ooa~-GUD4a aDd etb a witb ai'Oilailo 
47.43 

olYeDte. But tbere ie llttle eY14eooe ot e1r;a1 t1caat chart~• 

- treDe! er ooapooeDt 1D tbeee oom¥l.exe • 

However, •ataJ uaaplea are alao kao f or oo•~•••• 

wbere I .a . B. etu41ee !lave oon t iraed thel.r cbar,.-tnDetar aatun. 

fbi • rtqvir•• tt•t o al.au1t1 at traotJ.oa of tbe cSoaor or aooep. 

wr aucl•u be1u& me recS 1 1u t be coll~lexe4 tate. 

!0 • r.c at e x ple~t ou t be &~ae or J 

1c 14eot1t 1catioD o! a o1at1ca oom l•••~ r a 4•8Cr~ ad below. 

Coa~ex tor.o , ioo betwe 1 1 ) 1 5 - tr1n1trobeDsaae .. 4 

al1~batio aa1nee 1a m~ bae lteea ezaaine4 bJ , elaotrioal 
107 

ooactuo taaoe mHaurao1 aDd UV - Yisil>le e,peotroacop,y. lri.deaoe 

for 1uteraot1oll could be ob'ta1n•d Onl.J w1 th Pl"'iaarJ an~ seooD4arJ 

amine en4 RHJ but ao~ witb tart1a r ' ~1ne•· 

Ia\eno't1oa• of ,I - diaeta7l tormaa14a with b••••• 
tolaeae , tolueae - J and halo ensen• ar1vat1Yea were atu41e4 

froa t be c ioal ab1 i ia ot t be nl - .Jrotoae o~ r '' the 

aetbocl o t ideall l ••aoo1atetl a1:ature. leeoc:..at1ou coDa.._.u 

ara4 tree •thal:.'iea ot aiz1Aci were oalCNlate4. 

I . M. ! . data astabli•he4 tb ' 1D tba 1ate~c,1oa be­

-·• CBC13 all4 o6a,•~ · co-or41Dat1oa ocoura tar aore • •tea-

• vel;r at the \i -electron 1 t .. o'f the aroaat1o ril! t aa at tbe 
7l 

D1troa)en atoa o f aDi~ine. 

Molecular aeeoo1 t 1oD wee eteote4 between cu1cs aD4 

0014 bJ reactioD t1el.4 ooatr1but1oo to ' b• 1rotcD JUagne"io 
15 

eb1el41at~• 



• ·•· a. ataa, ot c l-4 •OJOloal.ku•• and corre•~~CJaclac 

eaturate4 betei'OoJolee abo ec! 1atenaoleoalar 1a~raal1oae ira tlle 

-c~ IJ'OU"' of tb~ C)'Ol~•lkaDei., in tbe o(·C~ crou of tbe bete-

roc 7cl1o coa,I.Ouad•· A oo le t1on o t eoatooa •1 tb OHBr 3 • CBC11, 

0~012 , r C~ 0~ Br, Cl. CRa CH2 Ol , B:r2 08 OBB1•2 an4 012 C:H 

CB Ola ba aleo baeD ato41 4 by ll~h an ·~uU1br~u• coca ta•"• •• 
11 

well a bea'• aDd ••~ro_plea b Yo beoo calc.. l •t•d• 

lV. Pi11£&bu,1oa MttbOdea 

ID •oae c ••• 1t 1a eouveD1eDt to •• .ure tbe 41e'r1-u­

t1on of oat oom~aeDt1 geuallJ tho ~onor, bet••eD a liqu14 ~••• 

tn •blob on11 th*t eoa»>Dant 1 •» r •o1abl7 eoloble and a llqQl4 

ibaao wb~b eoatoine both 4oaor n4 aoce to r aa4 all ~t tha ooa­

;laa. eo. ex to~a,1oo bet.een Ad+ 1oc acoe~tor •1tb war1oue 
49 

aaaa'~~•te4 t~4roo~b~n ~ocore 1n equeo~ eolviloc • atu41•d '' 

aaa-.Jr1Di ~ba eolubill.'-' ot t be ®nor 1D •t· A~Ol •olut1ooa of 

oon t ~1 1oa1o •tr~th • 

.tc 1c1• eat1ns vnr1ant ot 'V21e metbo4 1 tbe aeeeunaeat 

ot asattOc1Qt1oa coDe'tall"t tor coa · ex t oma,ion betwe-on c YOl tile 

~rt1t1oa1D 

the 4ete 

lQt~1cS u4 th 

loat1on ot tb ratlo ot tao ~lot1le coa-

.PODaeta 1D the fti'OUr OYer tht teraar.J aiatura, •h1cb 1a coa~re4 

wltb tbet over tb• b1oarJ •1•~r•· 1D wblob tbe aon-volattle co.­

poeent 1fll oaitt•d· f • tAetbo4 a~P••~ to have be~D ap~1e4 0&11 

to h74ro•eo-bond•d a) t .... 
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b• revereibl• oa ... electroD r•act1oa ot orgaaJ.o 

aooegtor aoleoulea iD a»ro~io lveat• ie •o41f1ed wbea aa eleo­

troD 40Dor 1a a44ecS *'» tb• .,., .. •" tbo tirat ••• ot the ,, 
acoeptor eb1tts to ao~• eaat1v• oteGtiala. Th1 ab1tt 

52 
( .6. 11 ) 1a r el a c d to t lle aeeoo1a ~ion coa• .. •t•. 1.5 e'\ al. 

obt ued ••eoc g 't.&.OD cone ~nt• r a ••rJ.es ot l'olJaeibJl~••••• 

- 1, 1, 6, 8 - tet1·•oJ&II01.u.ilaod.imetb~tAe oaplox s 1a obloroto;ra 

eolutian. 

~•r• 1e, bow~v~r, ~o~• uacerta1n1t7 about tbe 

resul'• obta1ned bJ Polaro, b1c aethoda. t ev n t en th1• 

cons titute a rea onable appt ueob to the de1e 1na t1o ot • ~111-

briua coaataate or aeuoci t1oo co•~•x• •h•o other metbode .. 7 

Dot lte ••117 appl1e4. 

I! ti&atee ot • oc·i 'Cion oooetaat tor bJ4ro~e..­

boDde4 oO&ltl•~•• hav-e beeD obtained troa •• reaeat ot tbe 

d1e.Lec~r1o coawtaat• of aolut1oD ot oae eolute 1D a eolYeAt ia 
,),54 

Yar1oua oonatoa\ •1.at\lree of tbe ••ooad olute an4 olYnt. fte 

••~bo4 ia ap ioable to aNsi • •b•re the ~oablez toraa~ioo 1• 

aoco ~1e4 bJ ap r.ciable cbanae in di~le ao en~•· 

Iete~leoular 1n,•raot1on 1~ fer~oceDe eolut1oae 

••n 1oveat ated bJ tollo" lutJ the 41t fereaoe betweeo ex~rlmeDtal 

• 
eluded bencene, Oyclohexano n'! hexane at th temp. r. n ·• - f!/.J0 

to 20°0~ •o~t etteot1vo 1~te olecular 1D'eract1on• • • re 
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60 
o~ae.r•e4 ill tbe r.rrooeDe-hnseDe olutiona. Tbe 1oor•••• 1a 

dipole aoact ot 41oxane 1a C6&6 •• ooapared to aore fbl~7 taen 

eol veD" wafll bo to be due to both the dia plac nt of the 

cba1r-boat equ1l1br1ua to r4 be boat tor.a in c6fl6 a well a 
66 

to t he !OJ11at1oo or • polar if - complex betwaan Co~ 8114 0 De. 

A oo~ t1oD con taata ••~• obtained for aixturee of rtridlae, 

a~111na, 2- D4 )-ea1no-pJ~1d~ne • t ph~nol an 2, }- dlbJdrGXJ-

VII . Oth r method : 

The interact~on 1D tba 
sa 

:; at l!1a ooour 

Ua~ima or m1D1aa tre uentlt re cb erYa4 1D pl.ota 

ct phJ~1oel. .Pro.li rtiae veraua corr:x.'O•itions of' donor and accepwr 

oio~1o•etr1 ot the adouot formed can ~• deduced 

fro:a loc tioos ot theo maxilta or miDlma. 1r •&11l6 101Dt Ve . 

'lOmiJ)a1 t1on 41a&raa• a-re co.u.oDlJ used a~t b-. eo lor eata'bl1ab1Dc 

tbe t ol'IIUla ot comple:ae • L~ e ~nl.y ua.pl.oJact aro lii'Ooedurea 
'' 56 57,58 in which be te o'f m1x1» , vi oo~ti tiae and urtace teD4tioa are 

dotoraiaed a a fUnction of conooaen't c011po ition . Geaerally 

tbe. e fTOO$dU ea ar• Do1 adaptable to tbe e.alu•\ion ot •• oo1a­

t1on con t ant , altboa&b a etbod tor oalcul ~1D6 cb coaetaD'• 

tro. the re ulta ot aurtaoa en~ion aea~~rea•a'• ha baeD u&aee-
58 

ted. A procedure tO!' tlJe eYaluatlon of etathal.-1ea or 11atar--

aetioa whicb 1 ba • OD tbe re l.ta ot orJQaoopl.o maatnarea•t• 
59 

ha al o been devalo}:ed . Pb7 t.c:al ethods ot d•tel'll1aat1oa ot 
61 

880C1at1on cooatants have boea rev1awe4 ~~ Andrew~ • 

• JU cr.o thAl;p1ae o t 
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aD4 al kyl sub ~1 tu ted beaaea••· • olar wluae, ISlelectrlo 

ooaetaot an4 v1ecoeit7 e •ur eat baYe abo D {1 t1) olecular 
6) 

aaeoc at1oa betwetD 1,1 - 4~ethJl aniliDe and broaobenaene. 

Reate aad eatro~iee ot eolut1on of c~c12 , CROll' co14, (CH3)2oo, 
OHJCI eD4 1, 1 41aetbJl foraaa14e 1D 2 , 4 - d1a1trobeDseDe abow•4 

64 
to~at1on o t stable 1Dte~olecular bon~• · Coa~exa,ioa betweea 

CHCll aD4 0686' c6a,.osl baa beaD d .. OD trat:g bJ 4eter,m1Dat1oa 

of ••oeae eat lpiee ot t he binar1 •1stur • · Cbe 1oal ooa,lt­

butioa to exceee eatbalpy ••• oalc~lated and 'be 41ftoreaoe 

be~•••a tbe oalort.etr1o aDd Ofllcula~oj exoes• entbal»iee baa 

been a1tributaa 10 f b1 leal (aon-co• ex1 ) contr1but1oae . 

teaoo1at1oa con tant for 1ateraot 1oa of 4onor bJ4rooarbona 11ke 

oeaseDe, tolu~•• X1l•n•• mesltJl•n• ~tb tba acoe~tor 1,2,4 

- tric:bloro, ecaeue have beea obtained fS'O• • ••ur•ent ot the 

exoeee wluaea o f aixia an4 1be nluas are fo~D4 to correla te 
81 

witb the loa1 .. 110D potential s of tbe hJ4ro~arboD • 

• tl''lH:tu r· l n tbeYJ~O dyn •1c tudy o t the ae o­

c1atloD ot belo •'bene • 1tb P,rldl n e or bt eo~ 1a or without 

oyclohexaDe b7 ~18ltot 1e ~vlor1 e~1oo, I. • end 1cro-o lori-
83 

motr1 ind1cate otartie-tran t er (4ue to t e belobon ot ha~oae-
tb uee) a ·well •• hJ4rodeo-boD41ng 1o•eraot1o •· ~1aem et al . 

64 
Obttcr\'ed 1Dt ractione 1a beor.ene aniliDe • 1%tures. 

It the donor, the aocegtor or the coa lax 1e aD 1oa, 

tbe t ormation cottetan1 -.1 be e~ lua' 4 b1 the use of appro~rlate 
67,68 

aleetroobu1cal cells. fl•• obo1oe o r a3l vent used 1D \ hla 

procedure 1 limited 1.0 water or other a bcs uce or relat1Yel1 

b1 b 1elactx·io ooaet r,t . 

A CODclUO 



equil1br1ua ooaetaftt lbr ro~ation of - coaplexe , wucb ••• 
69 

&r Hi+ • 'r , 1 D olat1oD o!' olraet 7lb naenes 1D ar. eotrlcal 

conduot1v117 •~41 • u ed to eatabl 1ab ouic aeaoc1at l on 1a a 

aect1u.a or ali~atio aloo:bole anct 'be1.r b:uua17 ixture w1tb a ro-
" 70 

aa11o bJdrooarboDa. 

Olt raeou1o e'tutUee ba ve oa e'tt a e been u a4 w 
eatabl1eb aoleeular • eoo1a t1oa . 111o~ara et al . ee ta l iahed 

co:aj i ax to rmat1oc betwtHII\ 1 ,a - 41chloro et aDe • \1 eaaeDe, 
26 

toluen~, ZJleae, p-xjl • tll trn onlc velocity Dd coapreeal-

'bili t y f't t t he m1xture ~nU1De - c 14 , I , etb7l aol1ne - CCD. .. 

fJr1d1ne - c 4 or tt.Un')l1b.e-~ 1 4 • r ~o to exb 1\ a aoa-

11Ga r behaviour ~e to olaoul r a aoc1 t1QG a d ~b1a • ooa-
71 

f1raed b3 • · . R. eta41ea. 
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