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a.a · _tntroJJ].t~H,.c.J 

ltnllikon1 $U~G!tted that du~~~o·trMster (C'l) eomple~.e 
mny pia:~ an 1oport~t role tn b1o1od.eal sYstems. s~ postd.blo 

!mplieattons have teGn as oeuss~ tn a book by ozent-nversn1 • 

UMY' werl~:er$ MVO f)l"'tluO~ Gvldo~e Vdeb, 1 t 1-s claimed t t;ll.pporte 

tble proposltlon. !ho idea ts t:t.m,t t..~o cbe:rse•t~tanmfer comples-es 

f)osnoss ce~tdn prope_l:'tics w.llf.c.b ~ld be !mpo~ttmt ln b!ol~stc:a 
_, 

/ 

sy.st~si!l !bo tu-st mo~t obvtoue proporty 1c tho trensm· ot charse 
. -

fstow. one mo1~1o ~0 tmotb~·. :SleOtron and charge tl'llmeter 0 .. 

tre..Yleport m?"9tems on vltl.l!lly ta.portnnt ·1n MolGtr/• 

The balor~e o~ '-'lecUfiD dcno?s ·Mf!• aec0ptors ot verl.e4 

Mopotent1e1 is -~no ot ·thtl) basic p~ttmeter$ ·Of Ute.-. 1o used in. 

tbe regulation or S;cttvt"tv M1d tbe rtavaictlll stAte ot tbe ee113• 

Medt.um :r&nl• chapio-tJ.t-ender is ·posdbly the most fllett..tent ODd. 

tuntle.~orttal in btto1ortcQ1 l'eaotion,.,. fllle :terce,$ <iGVeloped d\te to 

eh~ge-._anuter me:r b!'.lri~ about the erssoeiatt&n of tw etta ~ 

ent1t!es., . :tt t!'.ay fi...Wth01' -1nftuence Gq\t111bdua and :roa.c.tt~ty. 

!rho pro toned confcl'l'imtior. nwl. t1ng flmm- C'f :tn tum ~ eonfflr' a 

W.ologieel e:ctiv!tu. It kea bo~ sugmesteda,4 tt•t cr eooplos 

teft'la.tion -.ays a J!'Ol.e ln ~spl:r.a~y ehdn ot o:s!detJ:ve tmC$JhOJ'1• 

lat1ont chem:lcal earc!nogenli.sts, dwg action ·and pbotoe';ntlwdth 

~he pra~nee of eorotonotds Ct»lzrenes) tu li'fl!!lg $1$tetlS aruS 

!n plants is w11 reeogntsea •. somo euo~noltl pigments are present 

in eorie la?el's o.f eyes6t ill olteotory eee,f36•8 
t tn sk!n ent1 .tn 

mem'bre:nee9~•10 ot erttmals. '"•once ot carotenoid$ tn cb1crop1aets 



Gtrongly -.egesta 1ts !~1~wt in pbotosyntbotd.t!-. tt HOU Platt11 

who tpJg-geatfld that ·dortor•earottm.e-·aeeevtor trtmotecnte complex cou1t't 

be tnwlvett tn f)rir!'M'V photooYDth.es!s v-rocoss. mtch ~ eoaplo~ . 

wuld sbitt the QarOttme ab!01~ptt.on/b~ to mob longer W.VfllcDtttb 

'below tlte absorption blndtt or elllorophJ"11e and the comp1t~s .,ultl 

be tlnt cnerSY dnk ot· the Whol(' eystm. stm,te Mmolccule C:, 

complex ·tfl&Y &tm work f.c the SDo way~ Cha:rse•trcmefer mecbant• 

inw11t!ng otoot" vol7en!!ts may wll b~ responsible for aanlf otbe» 

b!olOBtcd activ1t1e•• 

Usually Cf banda are stualecl :1ft mluttons. Of the J»~Gne~.t 

ot ~ur interest ·only \"!tamtn A is •11 stttd1~1a:16 tuz>tnt$11? 

ebsG!'Ved a new e.beo.r:ptlon bend o:t 10000i tn a ailrturQ ot f3 •Cat'Ottme 

tVld iodine 1n 01C11.4!1 soltJt1on ·tmd attH.buted :tbilJ to e ·cr bend 
.~ + 

ot f IW!e~tene •• .,.t ~plos,. Ebre,.te, on the other· h~t egi'Utc! 

·that the bard obGttn'ed b7 t.uptnl!ld, tntttead ot bo1n& a eberse­

trenet.r bentl et dono,_..neceptor typo, •a a bar-d ot ~ •Cal"'tefte 

!'hifted to lO!l«er wavelength duo to ehru-p-transte~ effect~ thus 

IUSgostiM that f> •carctooe. l+ Cftm!)lex he:s eetei'&i rosorumee 

structufes tor tho f •OUOteno sl'Otlld .state that w:JUl~ 4!11\ld!se 

. 'bond ioqtb ·~ cause 1 te 8b1ft!ns to longer \mV~l(!flSth. !bus tt 
n.rmoa~o that tho u~a1 metlxod of obsP\flng tho Cl b0nde in ~utlon 

. wl th aut table acee!)to»s has not bt.tfm suceessru:t w11h the p,olyenos 

.xcept wtth V1 tdrl a. 

~he important pr.opert:r of the cha'r.se•tr«n'1eter eomplo fOl .. ccs 

!u ti'lat tho,- ee ite1attvely lons-~go 4:\8 cowpa~ed·. to ehen1cel 



torees ~ the ~leal 4!:1. ~tenees between th~ mo1cculet~ 1n thou 

c~pl~xos aro s.s to 3t4 ·~ vhGNas ehcm1~ bol':ld l<mgtbt •e loss 
0 . 

then about 1.5 \l\J Dotoro e. ebarge-trtlnsfer tnterSt.ctton ean teke · 

plaee, .tl:ae donor an6 too acct"hptor mo1ecute or p~ts of tho molteculoe 

must bo 111 S'J.ffid.mt prtld.t'nf.ty to each other so that .tbe dt:tter­

eno~ tn ~lt'iobo-potm~1at em bo recosnimed.. ~n :mny eases the . -
phyQteal t.)r.:e~ (e•C•t d1,o1~tl!po1~ t011eo, vit~ous terce etc.) 

~perftt1ng between tbe coieeu1G$ can.provont such close Qpproaeh and 

the tomat!on ot the che.Jtge .. :trnnst•r eov.rp1ox ~~not re.~urcd. In 

noluti'Ont tho aoleeulos e.ro not 1so1ated ~ the interaction between 

tho mol~s c~nnot 'be d1'VO:rccti fr(;m ~ etf-ts of tilo :immGdlate 

dU·rrounti!tRg-.h Gene:l"tdly the f"'lt~..r1t-zr and tbs 'Vi ecos1 tv ot a medium 

QH o.bsoncd to have e. _.tronn ettoct on too eha:r.so-t'fltlnef~~ tater .. 

acti.OD,. ·In the medte c.f low· "Vlscoslty, ~rowrdan motion which cnusos 

the tt;olecules to move about a-.:tucett the posrd.b111toy of their: elooe 

tlP!>~oa.ch-. tn a rigid matr!~ t. tt-~ moleeuie r; de not e~orionce t'41$ 

Dl?o'tttian motion .ana ~e hold in such e1o!ro pmx.tm! ty that charge., 

t~ta:risfer are $&:-~ellS" f'aei11 teted * ~ms, t'be. bo1cou1eo wbieh oeem 

not to :lnt~,et !t'l solution m~ de so 1n t't"• .solid· stt~te. It ftth 

therefore, thoUght wortbwbll~ ·to study the eb~l'se-transfeJ" comple:ros 

of Jlll•t:.m:m• p ..emt-ctBn.e, f -a~S'•cel'otenlll, e$t&Qtme· ·and· motl1Ul. 

bistn in the l'J011d stAto. ror tb1s pu~poso, we ba.Vo #lllov$6 the 

va.pou:tttJ ot ~e aecet'tors to be e.tl$0•d_ on the ben$p~nt •lte 
f1lt.lS of. the volyeneti) 1n ql.l&rts eells and· have eolleetoo tho ~:mectro• 

ocop1c data to ~ce 1:f' ~ COl!lP10xe.s de l!as11y formed trt the solid 

sto.te. ln this ebaptGl" tho rosul ts of such studies nM ~l'e~tod. 



Tho sample ot alh.IE~n:a- ~ -earotc!'lo like othet- polyenos wa 

obtained ~o:s Yofftlf!.n•tf!tirRoclle Co.. Ltd •. ,· .s,d·tzerland ; 'rbts "~• 

used without ftJ:ttl'ler purlftoatlon. cz~·oo $t:ructure of tb!$ polvene 

is show !n ftg. 2 •. 1-. 

C H?> 

CH
3 

~:lg. a.l stweture of an-~ f -carotons 

· !'llin f11tl$ of polyerystelG of tne ~lyenoa were m~de Oft thf) · 

~tartz $UI"tflee in the sa.,tl preeeduro •a menttonad in the prev1ou~J 

ebn~tol.". file tt011i! ft 1nur thUs r.Jade weft e:t.posed · to vapour-c ¢)f 

M.tl'!e aetd, !odine1 'bro.~!tm tmd !od!ne enoeb1.0!'"1.t1<h tl:'hese ehen:t• 

c~le were ot ;b!gh qual! ty. Tho absorption spectre. at ~ tempe• 

retu~ (28°C) were recorded 1Dt:letU.ato1y eftGP exposing tho sol1:4 

ft.lms to vapours by o sr:oetrOtlOm ... 202 spectrophotot-1Gtor of liune3rit.m. 

Optteal ~fcrkrh 

Tbe room-tempoj..a;turo (!sOC) a;bso~pt1on spectre et .ml:l•;tr.~ p. 
> .. carotene., ~ -apo•S'@IIcarotefl~l~ estar.teno am1 T!lotbyl btxln 1n t~ 

S'ltd state and the spectra after oosot"Ption of t11ffe~ent neceptoi' 

vepcurs aro shown in Ftgs. s.m • a.s. tt 1s seen that on l!daGrption 



PlfJ_• ~·.2 t Electror4c s,80!'~tto~ Dpoctra of .ni~Ji.Un=- (3 -.earotene 

stJlid ttt. et m0c d'tct' ~-l'pt!<)n of ~·ttt~nt 

electron ece~pto!' vapcul"s ' { 1) , eoltd ttlm $l)OCU\1m 

1dthout 'Yapour oosorvt!on; (t) l)c ntt'rl.c add 'Vep()Ur 

Qdsorpticnt (3) t totiino v~ edmc:?pt!on1 (4), bromine 

vatJ~ edm,.pt,,oDt fS) t !edt~ l'!OMCMottlt.le v~pour 

M$0tpttoa. (!bo !lOed.t1cnSt ~ snnt of th.(i l'lW bands 

are lntt!cattKl by vertice.\ mans. .~peotre, on t!dSOrptton 

ot ditfo:re:nt ·Vft.l'Q\.ll't.t aro net noftru.d!,9iJ). 
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PIG. ~ .. .3 .~· !!:lcetronie ab.oor.pttcn spectra ot p •Q,O.~l' .. caroton&1 

$011d ft1m •t rs~e aft~r Qdmrptlon ot <l:lfferent 

ele~m~ ,ae.ccpto.r vapou:rs t (1),. soli.tl ftltt $vectmmt 

tfl.thoot va~r ·adsorpt!ont (~), 1oM~ ·~~'~" adSOl'.ptl<mt 

( 8) , bro~tl9 vapour Gisol'pUont (4} • !GdtnG ~c chloride 

vapour d60rf.)t1on., Cl'lle postti~no~ ~max" ot tho n• 

tnmds. a.re. intl1e&ted by ve.f'tieal t'!a!'ks~ 'File ~etre on 

Gdl(t·Jlption ot ftl'lf!lls Ye.pOuJ>s ~rt Mt ttol'l!laiised) ~ 
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no. s.4 I neebof.lieobeo~ttcn -speCtre ot a.etaeenc ltfJUtt tiki 

a,t ~De stte1• ~dsorpt1on of 61 rrerent o1~ctro.n 

aceep·to1r. U.!)Curs • ( 1) , GOlld f!.lm spectrum ~tbout 

~pou~ ed.m»rotion$ (2), ted·!~ wpour adecrptiont 

(3) ·• bl-~nt1 v.pour adsorption; (4i}, :lcdtne oono..-
-eblortdo Yapoul.' adao"ptton (The poattions, ')) mu ; 

ot tM ·l'let~· bf!.Dds 4'-~c 1ndteated by vertie~ rn~itittl. 

'!'he !t>e~V·~ on at1so~t1on of va-r!ous 'Vepo.tn~tl m'e not 

no-m~li~l. 
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•. Bl• 

Pro. 3•5 ; f,1.eetron1c nbeorpt'1o!l spoctrtt ot met'hrl 'bildn ooll\1 

ftlm at ae0c after a~sorptiott ot d1ffer~nt electron 

aeee~to1, "fc.poure ·t ( 1} , so'J.1<1 film $pcetrum td thtjUt 

vapour &dsorptio:n; (a), !od:tno •apcur eih»rption; 

(3), brctniM vapour edoort:~tf.on; (4)., iodine mor.cchlor!do 

..,~pour a(tsot'ption •. (fl'te 1'0Git1ons, ~eta: , ot tbe new 

btma~ are lndtcated by vorttcel marks.. erhfl ~pectrs 

on Qfl1$0J:'pt1on ot vtU'icue "tapours ere not nomnltz~n ~ 
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ot eiCCeptor vapmu.~e1. in e~h pol,-ene • nett bm1d appose on. tbe 

lonu wavolengtb stdo ot the $J)oetre. !n e.ddt tton to the Qr1g1n~ 

'banda at too polyene 00lid ftlms. l~tth the !~el'ea$ina amount of 

aceepto" molt'!eulos ·&doorbQ6 on tm· film ~tneet the intenG!t~ O'E 

thl~ new bEI!n.~l inor$tM~es es !·s uou&t!ty o.b~ervod 1n r:ose of a. ·.· 

ebm-ge-tron$fe1' bd .• ~b!s cl.1e~t1on !·s .~bown ita Pl&tll• s.&-3.9 

. fOJt 13.1-:~· f •eal'ritene, f •ape.S••carotonalt ~etaC.Q'llO Mit 

t'tatl'Wl bt-dn, 1'0e!)eet1vely. ~ho pest tion of ·t:ncn nl:'n'l tiantl ill eMh 

polyeno !a found to be dopcn(!ent on the adceptcr vavaurs ueed ·end 

show£1l atJpreetablo retl·Gb!ft wttb the tne:t~uud.ne e~®tron attt.mt,. 
, of tt.c acceptor molecules. Ott..l.Y o.ccoptors f~d.rly vo10tlla et 

~:rlfintlt'Y ts:!1ptiratures eM eu1 table fo~ eucb o~eriment.. As tbe 
' ' 

. m.tmlber ot tftleh aecoptors arc very limited, onlv e. feti n.eef)pto:rs 

eoul<l be uued~ ~ho posttton ot tho now bends 1n d!tteront polyoenee 

appe®:ri.~ on Gdsorptton ot vmouo «eeeptol1 vapt~i.'r£t ~r-e.. ~@l'ized 

in te'bl~ s~lo 

In e~eh polyoxro too llt)W ber..d appee~s on the lO'tft!r WOl'§ tlido 

ot tho observed om!ctdon band ot tbe. polyene end it~ sep-ar:lt!CD. t& 

ta'bbut r.,ooo .... 7000 ·e.m•1 rrom tho ))•• of tho ~1oslon btmd. Thia 

ex-cludes the poss1b111ty of this band to bE.J tl:&O low-lying forb1<1tlen 

bend as d!ecucsod tn the prev1oua coopter. ~h~ resulttl presented 

in tho provtcua S$Ction augsot.irt. tb1~ bmtl to be a cbarge•tl'nnt"fttl' 

band .. 



FIG. a.s a :Gnbanc~nt t>t the tnt~tdty ot the J!ElW bald w!t'h the 

~t ot ed~:rbed ~CCfJpt~ !'!'IOleeul.ca on the solid ft1m 

of fil1-trar:u~ ~ .-cro.-t)tcn~ t.tt ~0c-. Tl~ oolid ·11rw IS tor 
tit& nce.t eolid ftim s*trt.~. ~rhc brolt~n · 11:nes J-epHnnt 

tm e;peet:ra aftet- !«11~ ~~!1{?.lr ad~J'ptlon; <14!*4), in 

ortt~r of !nci"G4sin~ ~t ot !odloo rno1ceu1es. 
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FIG. s.? t tnhmeemmt of the int~nstty ot the nsw b'rd td.th t..lle 

ar~tnt ~f adsorb~ sceepto~ ~olecutoa on th~ solid 

tiln of f3 ~apo.e•~carotan~ ~t m0c. lfhe· col1d line i.e; 

.tor thu noat sel!(l ftlm spect~. !he broken llne~ 

r~m.!$ent the t~~l)6eb.a after 1ot1!no ~apour et\t.R)rpt1on; 

( 1~) 1 :ll!l ~ritter of tneneoi~ ~.Jnt ot 1ct\1n& molecules. 
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- 85 ·<~!> 

FIG. a~e :- Enhancement of tho intE&n~:ty of the new b~oo ld.th ·the 

~. 

amount of adsqrbetl a(leoptor moleC'I.tle ~ (~n the. sol!<l film . 

of astacena at ·00°C. The solid lin(ai.sfor tile neat ·solid film · 

speotium •. The broken -lines ~ep'Z'Qsent ~he w~nt-r-a·-~ 

. ~odine _V§»>Ul! ~on;~ .< i~4), !n erdor ·of: :ttiereasing 
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!fiG. 3.-9 t 1Znbanc¢ttent of tho tntmscitv ot the nw belld mth the 
•ount ·of ~so~~ ~ecfft)to:r mlecuiea on the .oit.a ttli! 

. . . i.& 
of a~thpi . tbi.l'idn at 'iS0e. tfih1tt · GOlltt line" t~Ji' the neat 

.$i)l!d tS!m spectJtmh 'l~M 'blroken .l!n•t nf)t~t the· 

tpcetre ettuo 1od!l19 v•ur atooJ-rJtiortJ ( 1•4) ·t th ord«t 

ot ttt~nladntt ~n:t of tcdl!'ii~ ftOl<H!nle~¥• 
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PoG1tlon ( ~t:~a2 ) of tb.e new bmnd eptu~~mug on ~.dso!'ptton or 
61ffer~nt G.eceptol1 vepol.a~s on • solid A~~ of somo polyenes 

todlns 
monoehloride 

11100 

P•avo-e ... 
earot~nd 

w t tu ii: ·' 
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It haG atrea«y boon t~t.eeussed in chapter 1 that. ~mll!ken• s 

theory f"or ehugc-tr€!nsfor ecoplcx to~ation -lead~ to tbe (l(!Uatton 

1 ( ~ eqn. ( :1,41)) 

• Tlma ~or a. par'Ueulast donor, a plot o~ ~ C: 0gain$t . SA obou1d bo 

lineal". UnfqrtuneteiY·; 'Mli~bltl vt».luos or vert!. eel electron 

~i:f1n1 ties· are very scare~ . Avart mm the necessary d1~nct1on 

bet~oen thf.l ftnical $00 cd1.abrAt1o valu.ee, different· o~-1mrotel 

methods Yield: different· ifesu:tte end eloo oomot!mes tho -substance or 

!t•ta:r~ot h~s not been· stmU.ed at 6ll . .- 'he VPJ.tle of E! · to:r n!tr1c 

ecid ts Mt evatkblo .:tn tho 11t(lrature. Recently,. COO-n r.:-.nd 

t:rentworth19 have emp~$lt«l that tM eorr~1tat1on et h.;) m 1dtb 

th~ o.bi01ute c1cctro1l affln1tf.e~ (flit) of ·ac.eopto~tJ ltJ condstent 

~ th tho ueue:t Unear equntton~ end their A~$0c1ated e.sSUtl'lpt!ons •. 

flm sd!eba:tic, electron otN.Ill t!o s of lat Dl"a end IC1 esttmGtod 

theoret1er!t11y by Peraon20 ~~ s~4±.o.s, 2.:6 ±o.3 am 2 .. 7±.0.3 ev . 
re.~pecrtively egre{lf.ng ~t1~factortly with the c~.,rimontal aboo1ute 

v~uos aeesuroc.1 by Btl~bes €lt t\1~1 t'lte have, th<Jretore, uaod these 

e.tl!abat1o elee't.ron att1n1 tv v~ues as the nb~luto vcl.uos. ~-

Value of t:A f'oY.· n!tr!e e.etd Me been token fl'om Chen .ond t•Jcntti;ox-tb' o 
19 table • 

l.i p.l.ot of . ~max (cm•1) · of tl'e ·ttew band ot ftl.J::Sr.cu· ~ -

eerot~e against EA 1~ ohnwn in iifh. s.1o. A aatisfactory at;r~gbt 

11no f,s o'btflinod. !tho tonito:tlon potential of ~ •Ctrtrotene can be 



Plot: et ~ .-• .. <cm•l) qabtl-t nj,. fo~J .:tt ... Uta .. xu:• 
·~ . -m . • t.ll ... teiil--~ 
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eotimataa ~ tb.ts ~aatc vs. n,, plot. '_the !ratercol)t ot ·ttde 

~lrvo s1vcs !» -t- ·~~ = ta.44 e'! • itt t~1eal dono~•ftt:C~pW ·Cf . . · 

e~plo~s, • ~l ls uaufdly ~ftd 3 ovl9'22• !'b!s gS~es 1$ value 

ot the 1cl'.im*-t1on po:tenttel t:4 (3 .enrotens $S s.44 oV. !l~· ap•l• 

tl~,.ntal w:dueP-3;24& ot tor4.utton potentlel (mo~a'~l'ed· ~ pllOtC• 

-"~!on thJ.eollol.ds) or f.- •earoteno to s.s e'"• fl~a ~gre•eat 
. ~m 

. 0Q 
1~a~s credence to tbti· abov~ 11rt.e~ plot ~ad 1!)1$0 tQ tt~e cr eoDcottt 

. . 

for- this eo~pln. From oqu~tion {S.i), ono o_S))eots a elope .ot. tmlty 

fer ::Y cr "'• . Pi pl.ot. F1s •. a .• 10 $1 ves a dlot.t~. of o.4'M, !bta low 

veluo of slope ccn16 'be due to tbat .tho olectron &ff!nt tv w.luec . 
' . ' 

ue~ tel' the plot be!r!~ ab$0ltrto rether tben vert!cd. P'ttrt!'lOs-, .. _ 
' . . 
e(3~.:~ot!l.on (Swl) lo onl.y ·.G:pp~x!ma.to and tbore ls no 1'tm50n t.o expect 

. . 
th~t ttJO .last t•m in $(§\i~;t!on (1.40) is rteg11gi'bl$ m ell the . 
I • •' 

TM relatlonGblp bo~en tt10 !oni2a.Uon potmtt$1 s of tm 

<aonors. -.a th0 ~aluos of ~mas ~rr~spomtng to tb.et~t CT e·omple~,es 

'bi. th n oQ1nmon acceptor oen ba Wd.tfH~n (t\sm:J~!lng tt-~'t t~ c:1 1m1ue11 

do· not tl.lff~· muob tn t~ tw e~~:teseo) as 

(3.8) 1 

trrca this equs.t!on (3.a), c;ao ean cetirrmt'.e the Vfll.tto. or tontmation 

pt>t~ntlttl ef dom:r•2' 1t tM .1tmieetton pot·~.tlQ'! of the l!lorlolt•l tana 

tbe. esoociatst\ va:luos · ot the ~Of·· ~ro ~mown. t1o. beve e$tlmeW 

tl~ value ct. 1oM. ~at!~ vo~nt:l!!l ot ~ -~po.st..,ce:roter~.l. 1 asUeeM 

17Uld m0thyl b!:dn ~ tllis· equation (3.2) oontd6 eril)£ II) ( d9nol' • 1) 
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ee a.m eV for ~ ... c~oteDe em tr$1t\S )> ~·at~s of th~ new ban<1 for 

iodine ,rapcu:l" adsorption tn nl.l tl:10ee polyenes~ "he ostittata« 

values B.l'& s.ss t s.G9 9nd a.?O ev tor p •e.pc•S• •carotonn1, nstaeene 

and raotb)'l b1:dc resvoet~:volr• For ch.at"ge-·.transf..,r ber!tltt, ·thE) 

ont!notatl voluoG .or ton1at1cn potem:~ai ~Ulfl $MW ·a: good asre~«lt 

wtth the ,-gj.Utl'HJ obtalnoo by other tleti'lOdo. 4s tho velues of ion!~ 

t!on potentte:t. of the~ polvones oro not ropo:rt~., ·"'e hllw t!t.ltef'~ .. 

nt!!tively.evetustt!d these v~lucs from the i:n va. ~ ct plot for 
~ 1nPge ~her of other donore128 vi t'b 1oo1ne aeeeptor c; !!how 1n 

F'ie. 3.11. ~hese velues GJte t.t~-n tn table s.a foJ! eampar!ecn with 

C\U1 .$atlmat$d roues. 'rhc exoolltmt ~sreement between these two 

seto of veltt$1 conftms .tbet the new ba..'lds are cbarge.transtmr 

ben8 s ot the p.olyenos. 

'l:be weak low-1y1ng 1A
1 
~ 1A

8 
'b.and !.s not obeenott ort 

adsc!'pt!on of these aeeoptol> vaPOUrs po1Jdbly durJ to tho broatter.d.ng 

ot trte tntsr~te 1A.
1
·-7 lnu. bana. 

T~AO l*OO!l~tmpttratum absol'ptlcn apec'ba. of 0ll•tra.."ls• f • 
CQl'Otene, ~ .. apoll!fe•.e~ot..ena1 9 astaeon~ uc:J D!ethyl Mxtn aftel" 

3d~~pt!on ot !a v~ur ON shown in Figs.·. 0~12 .,.. s.1s. ~ these 

spectra, 1 t ts observed tt*t in addi Uon to tllo new band in th.O 

longer waY~1ength side enothar nw ebaorpt1on ~1 !o altiO obmtrYee! 

at nt~ut t!?300 em•1 sn eee~l ease. fb!s is tho wll•know absorption 

bau' of · x; 1onft!J.. !be otbc~ abs~rption 'bnn6_ of thl.a molecular 

:tort esp$Cted at about 33.!00 em..-1 htltS r;oes1bl:r boon mel'3ed td. th the 



PIG*a.u t Plot of ~ct aaetnst In ft.)~~ ~p1e:e• ot a nu='btrr. 

ot donors· w!tb !~1:l:t!e acetp:tor.- "rb& donors ere t (1) • 

bn~~e; (m) , to1tiltne; ( 3) ; ~iao!KYltnet (4) , me81trleM;t 

(5) ~ ~pbthtd~~• (~), du.:rettet ('1), p~nt&'1etbJ1ben•ot 

(e), t1'1Ph$11irl~J (9) ~he•$t!tthYJ.?Je,nsme; (10) t dltrlent~ 

('!1) ; ~thraceot (12) ~ P.nazuh (VO:lu~s o!! v c.r .end In 

t~n~ 'b~ttn tit\km ~ n•fo. ~Mit ·19· .~esp.ecuvetyl .• 
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eoopa¥'1eon ot the muos of !ontttatton ~tenttal or !Omo polyGnes 

asttm~ ftom ttsls ~&r!~.ent and obtd.'!ied fi'~ Fig. s.11 

~alttQ ot· lnCeV) . 
obteined from P!g.,3 .• 11 

13 ~ifql I TW'• ...... • ' .... ,. '9? 

a11otr~o .. ; ~& •Cdotene -· ,-
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no\' 3,l2 .. t ~ltt;Ot~c Qb~.pt!c.n s~tl"& t:Jt ~· F •earotsne 
~ltd tllm (~()e) : t :u • eJtctftint t.d. tbo1Jt dtw~r ptt~n 

ot Vttl)Oltr; ( !) ;: e~trua. ~rtel! atl~t1on ef 1o<t1n& 

vepcnr. <!ho f)Cstt1ontt f;JJ'f the new .bandtt .,. tnd1CQted 

b1 wJtled tultlus) -. 
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ito., a.1a l' P.lc~~ftit: 3bBOJtption ep~t'fle. ct ~ •apo•S*•taft:Jteru4 

to!tit ft"ta (moe) $ (1) t Gl»!C~ ~t~\t d~t'l)tiOn. 

ot v..pct.itl (!), · tiJpeet:tft after t?Afi\ill'pttoa f!Jt 1ot1hl• 

~ouw*' (!~ P.Od~l~·~ ~f th~ n• t~t!$ ~ truti~a.ted 

~ vert!~Gl mft~s), 



~ 

• -, 
\ 

. 1. 

... 
.,.. 

.-.."'! 

' ' "'· ...... 
' '.· \ 

\' 

,1' 
I 

/· 
,1' 

/ 
/ 

t·· 
.._- I 

. \ 
\ 
\ 

. I 

I. 
. . I . 

/ 

'. ' 

I 
I 

/ () 
0 --

N 
to 
X 

0 /"'""'\ c.o­
-1 

E 
~ 

0:: \() w :­
en t"') 

~ g 
0 z u.. 
<O'W 
(\! > 

·~ 

N\ J ~-
~-N--~------~------~----~\~-------L----~~-----.' ~ 

(SliNn A'd"if'd.Lt~'tiV) 3::JNV~H:JOS<a'V 
. . . : . . . 



no. 3i14 't Rlectrontc e:b-rptton $pet:Jtn ot aataeen~ •Ud 

flltl (~C) ~ (1), GPee~ ~"tbtlu:t tldS()~ti'OI:l ot 

'lmp~t.tJ. (2)1 • ., .. eftml !Ot!1no ~r ~fA)tptlon .. 

(~e pGd1dc<mt'- of the now bands •• !ndleateti by 

'V&H1014 ~ts") 

' 
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no.. 3.1.5 # ttectt.emi~ abeutrpt:lon ~pscttr~ o:f !a~tbyl 'b.!s!n ootid 

f1"lt1 (280c) • C!J, e~•ct~, 'td.theut a«sor·pt!on of 

v~:t~r; (~), ,,~ee.tPum aft~:tt 1o6tna va~., ~~orftt!on .• 

(fho po~tt~n~ of the nov band$ U$ 1ntM.e~t~t1 by 

.anieal ~k~). 
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origin~ bands of tl"~sG polyenes 1n thia J:g!ion. ln ~ase of 

1otllno, VOB~1bly tbltough the :reaetton 

tho· polyeooe tom C'l? comp1e=es with todtno. ·Ttio now bn.ntl e!ses 

d'ue to tgenet!oB t'.fGtl tt~ ,pound state (Polweno •• .... t + ) · to tb~ 
e:oi ted. st«tte (P,lyeno-+ ... ~·• -.t ) ot the c~plex. 

. . m . 
cQ11thJ1,v to tl~at .aurso~ted bf'·l'brey ·our results tor the 

.~olyones ·studied l~cato that at least !n tbo ,sol!d stete ~~lo 

reoonanee st'rUett;re 

>' 

+ 
c ::= c - C c = c),,,_-· e = c . . · • ~ ·.; 1 

Tho polyon0s undo~ tn\~etiga~on can tom ebQrge•trtm~for 

Oo:l~lexes wlth cultable aceep~e in the solid atste. 
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