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--In many series of p&cyclic -tic hm. C.O. the rem. phones. starphenes. pyrena. m 
ladcaoacaec,tbcfinttwoIP’sfolbwdmpk~mdcpnbcprrdiaedwithruihitfitrarrrcyf~~IP’soft& 
briccbroolopbom.Facumpk,thtPEspcaroof1I1~tYundhc#lrathmaes sfww a per&tent 
(“wtarrmocu”) bmod at 7.4 eV; in tbc tctmxnes such a bad is found at 7.OcV, in the pentacmes at 6.6cV. The PE 
ycwlKa~~C&~~Y rs4qKfphtioodthespcstrad tctrKwandmthrweac.dthc~d 

ktmxnc. with all bands showi~ twice the MJWNI int@ intensity. TIK bands in the 
~tnofcbtliDarty~trdpyrraeraakckuiAcdinlopyrrncrrdueac-typc~ofwhicbodyt&httcr 
respond to anndhtitm (“movig” bands). !Similu dnuvxtbms can be rbuJe in angtdufy m pqknes and ~JK 
linearly anndhted comnenes. Isotopic by&carbons. i.e. ccqu~~% with identical UV band positions. show 
surp&b Mties in their PE mtn. despite the widdy difTeriq tcpobgies. ‘Iht ais’n d these @k is 
discussed in tent of the sextet famrlism and Hbckd thecq. Applications to sttWuTr du&tk~ afe tinted out. 

It is cemmonp&ce in &ganic chemistry to consider 
localiscd orbitaIs (e.g Ionc-pairs, inocr shells) within 
Iargcr OIYS. It is tbcrefore amazing that an a&ogous 
procedure has hardIy been attcrnptcd in organic cbem- 
istry. perhaps because MO mcth& presume-symmetry 
pcrmi~mpktc electron dclocaiisatioa over the 
wbok nuskar Crawwork from the outset. However, one 
is forctd by tbc large au&r of aheady existing PE 
spectra of aromatic hydrocarbons’-” to consider this 
vkw serious. 

7%~ anfhracau s&es. In our paper on the PE and 
opticaI spectra of tbc acme3 we stated and emphasised 
that there is a statbnuy PE band at 7.4eV for all 

an-. i&pcndent of the number of angular 
bcnzorillgs,ie.tbeoumbcrofaromatk sextets (Fii I). 
At fint sight this appear suqising. given tbc huge 
diITcrcIKz in reactivity between allthracenc 1 aDd tetra- 
bauaathraceot 7, just to give tltc extrcttbc cases. It is 
wdl knowo” that atluuWWrcactswiIbchrotnic&Cid0r 
cntcrsthedicacrcac&tintbews4positionsmudt 

man readily than tebabauanthraceoe. In between there 
isegraduaIsmoothdccrcase in reactivity,” despite the 
amstant first IP. ObviouIy, one must give the excited 
stnttAp=IP,-E,(E,beipethee~erpyofthcpabsorptioo 
band) a greater s&&ance for chcaiad reactions. 

In contrast to the coastant fint IP. tbc second IP is 
dependent on the numbtr and, to a ksscr dcgce, 00 the 
positiondtheangularbcnzorings.Onlyintctraphcnc2 
with 00~ naphtbrlenc compkx coax IPz relatively close 
to IP, iu naphthakrbc (8.15 CV). Obviously, there exists 
couSidcrabk illterWion between tllc various 
naphthaknclmitsuwoin3tos.thrccin6,fourinI)so 
that IT’2 bears no simpk reMion to IP, of naphthakm. 

Thc/ti&racttus.Aswasfbccascintheanthraune 
series, tltcre is a persistent band, at 7.OcV. in tbc PE 
spcctraoft&accac8anditsanguIarbcnzdogucs9to 
13. In the pentaccne series 14 to 18, this band is observed 
at 6.6eV (Fig. 2). However, in contrast to the constant 
IP, within each series, the meso reactivity diminishes 
gradually on a&ar bcnto anncUation,” iu accord with 
the sextet formfJism.” 

77f.e phcrur. Pcntapheae 19 with two branches of tIR 
same kngth has two anthrau~ compkxcs which give 
rke to the two peaks at 7.n aad 7.39eV; UMC figurc~ 
cornparr weU with the anthracenc value at 7.41 cV. On 
pas.singtohcxaphcnc28,tbcanUuaccncbandremaimat 
7.39eV whiIst a tetracene band appears at 6.92 eV. In 
hcptaphcnc 21 the peaks corr&ting with the two tctla- 
cell Iuanches are both found at 6.89eV. Naphtbopen- 
taccnc 22 comprises a pentacznc PDd an anthrasene 
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Again,tbmisr”moving”bdassochdwithtk 
acenechnwopborr,dasta~band~totbe 
benzqeryknc fragment. 

Applicatbru to stmctwr duidath lbe rppeunrr, 
iDtbCPESpCCtr&Of~ aDdmOvinqbdS(thC 
tattmrcspcdhgtoanDcll8tioa)providcsrwwtti 
mamfacbecLingwhcthertbcusumcdrbuctlrreis 
c4msistentwiththeobscrvaiPEspectrum.,ftlisLan 
iqWtMtczmsidcrrtioaidbydrocuboocbeal- 
istry as many syntbcticdy useful pmcahms, eg. tbc 
Frid&craftsnrtioa,thcElbsnrctioaandm 
catalyzed cycbdchy~,” arc occ&mma - 
cqmnkd by skdctal mamqcmm ts. I)ue toy; 
fidUMiQdthC~yin~sinpk~, 
thcNMRandX-raydBmdonmcthodsarcoflimital 
ti for mmatk bydraxbom aothat8tmctldpToof 
nstsl8rgclyoatbcuvapcctrafofwhichpowcffulNka 
have been &vcloppbd (“um&tioa p&ipW’*“). 
However, applidoa of these ruks ia ofteo hmpcrcd by 
thcdmtmcssofthcuvspectraandthcrppearpnceof 
add&d bands which do not dt in the a-. p, /I- md 
p’-achcw. 

-f’EcPEspectra,ontbcotbcrhndareckarad 
s&k, even iu the case of stmtudy ncmigid, ovcr- 
crowded lly(fmdmos; d~bdStt.WShUplMl 
bawitioasMdlmvcthcsamcint~tai~#,tht 
ovcdapp~band.sarcrtdilyrrcognitedsampkpllrity 
iseasilychcckaibymoaitoripgtbcspectrumatdidatnt 
tanpraturcs. thus auowiog amp&x feactbn alixtum 
tobcad)TedTbcpcakpodtiomculber~y 
cmcli&dwith~vahJcs~bysimpkoao 
ckctroa pmcatum, e.g. tbc Htkkd s&am. Isotopic 
hydroadma” (i.e. czaqmds with the SaaK a-, p, /3- 
alld~‘-bdCMrgiU)SUChrSdiirop_md 
i8ovblallthrcae of allthanthrcnc ad di_ CM 
bCdiSti@SbCdUthCydillCTillthCUtilddhigbU 
Ip’s. 

TWOSbpkCXUIlpkSlltUyilhlStWbOWt!Engllhri- 
tksrcpodalilltipapcrcanhcuudtocboore~ 
stwtml altmmtivu. 

In tbc 8~” of asphtbogentrtac 2% rur- 
lan@mmttot&~23dhave-Both 
isomusannpriwapeataceaccbromopbaesothrttk 
lP,vabumdthucforethcgkadcacrgkswouklk 
prdcdly idmticd. However, f%ir#bYtbt 
saxmdbmnchwhichi!3oftbealdmaoc typein22d 
dt!JCpbUlhOCtypeillMSincetkIPl~Of 

rnthncartdpbCll8DtkfCOC~~coaridarbly(Cae 

stNctudf~above),ackucutranahp 
t&k. The experimenerl fMil&s (IP,-6.5!JeV, IPx- 
7.33 cv) abow beyond rmoaab&&d!4thltstNctlm22p 
&ducdinRef. 16motbcrgnnmds.istbecorMoae. 

lEc8cmodeumpkcaw#nr I:& 3:uibamTQyrtnc 
47, a by’lrocdm inqmtmt for ex&dmatd clmca 
rcsarch. lllru in@admt syutkau” hrve bee0 
workaloutand n’mctmdaivltive,pnpMdaknu 
thl%lbfS.lAtlZStlldkS”rbow~hOWCVlT,tlWtk 
mumaistmturcirimmctmdt!mtthchydmuboa 
obtaid in tk alAnWe SyMhcsca is in fret 
diibt# 49. lnc trW I:2 3:cdbenzop_ 
brsmeanwhikbCUlSyOthldUlbyhvoiadepeadent 
routlx;“tbe 1:&):5isoml?rQisalmoknown.” 

1twoukihavebccartrividtmktoaettktkabuve 
amtrovcrsyiftbcPEspcctrawcrcavaihhkattbattimc. 
AstmsbanabWowithIuimcnm examp&a”” (KJe aho 
Fiilmd2),bcamatlddonataxcdQuble~ 
tmslittkormcUaAonIP,wbihtIP~irbwcred.Thur, 
oapdugfroal3.~_Yto47dQ1& 
flrstPEbmdabculdmaiosWiamywbatuthc 
aamdooemboddmovetobwcrmcrgia.Exceptfora 
di&tbweriqofdlIP’sia17ductoovmxowd&ti 
ktbcfxsciDdecd.Dii,ontbtodnx 
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IO tbc cause of our snldks, scvcnd a&f hycb 
arboashavebetofoundwboac- tlutobc 
nvisaI.niswiuformtbesubjectdrfuturepaper. 

CdparimwithHiUtJthwy.Itsamaiofintaat 
tocbdiwbttbcrtbespecmIle&dksaad- 
blmxa repmted kfe, in partic& the existaxx of 
~aDdUMJ~bUMI&sboMdWIpiOHtkkd 
*. 

ASdiSCUd~VC,tbtIP,~OftkrppuQrly 

amdhtai anthamS chuaa at 7.4eV. those of tbc 
tetrxum at 7.0eV, lad those of the paltxcm 8t 
6.6cV. On the otbex Imd, the Hfkkd eigeovrhw 
cxdBckntsofthe~occupibd~dtkaa~ 
rxuKa m from 0.414 ( -)toom(tc&& 
-)doverkpwitbtbo$eoftbe- 
wtlicb~fmalo.2!35too.425;tbeseiutumoverlap 
WitbtbOMdt&pUlUU?lL%Whkb~frocaO.Z2OtO 
0.313. mu, the appalmuofautammnaa~, 
-andpeotauncbmdsisnotrepdudbytlu 
&+ZO*coedicients,rtkrdtiiDK~‘rp 
proxim&m. This faihm of Htkkd tImy is not 
fealovedifdouMeboadfiutioo’“b~into~t 
Itappemthattbesizzoft!belmkalkspIaysanim- 
portant rok, i.e. krot bydmubons have gawaIIy bwu 
mthsdlonu.eveIltit&~vrhre~ 
=tqurl. 

neobaervaioa~dprpbareswiththrrtbrpDcbcs 
dtbesamek@.bsbowfiratPEbdswithtricctbe 
lKmaIilltellsity,isinkecpil@withtbeeigtavahle 
cdkkOt%H~~~comdtypredidrtIlatrO 
rarbitdsof~21appearinmar~ 
pabawbemstbeyareweIisepmalalldoom 
dcgeatntebburpbtnea aaspbtbopntw#wam 
auumidtmdsmodypoodyrepducdbyHlk.kd 
theory, bowever. For exam& wimeas the ftnt IP 
danasessligbuyilltks&s tmcewbeptrpbene21 
and v Y (6.97, ass and aaeV), 
tbeeigenvahRczodkwsoftbe~~ofbitaI 
(0.2!35,0.326 and ON) WouId predict the opposite. 

SdU-rpplytotbeIilbdyamdl8td 
;J-,n ta 35. --Ik autowamp*yrroebuNl~7.4cv 

assam!dwitb~~-wbic!lrrryas1 
rcdtoftbe iacrerring mokcuhf six fnnn 0.4411 in 
pyrawtoo39JiadimwmpYme.lntend&,tbt 
symlrDmysptcierofthiaabiWhrhnystbesrme* 
nmdyb,iapointOroupCz.wbicbbcomomatoaII 
PVrraes(mdeaJerorientsdint&Y,ZphNTbe 
movipqbmqs)origiu&ffomt!le-frr(meots 
cxmxpadtoeipnvrhr-wbicbuc~ 
~Y(kdW=dYWM%dcpeadiplOa~ 
Lraize)totbaacofthcxea&).nucodlitda~ 
dtOSymmcbySpC&S&~iDt&~lll~ 

withthcoiJacmd~~bteDsityoftbcti 
bUdin&&l&pyRlR,Hfkkd~yiddstwoOl%- 
&gamternthrrcaratype~witb~ 
0.476 and 0.536, besides the pymedypc ort&I witb 
cdkeiut 0394. 

Tbespedr8Ire@ui&obsavaiilltberanrinipl 
seriesaresimihdyomskedbytbeabove-size 
edectoatbeH&dIeipnvrhwadk5mts Itistbcm 
forenotarrpirinOtb8ttkexistcaoed’abihbof 
cmstauteaapyiabydrodms aadivmeua# 
racemad-ordbenraperopyreae 
Mdisovidadmm(tIm@bi@icitilltbeKxtetfor- 
OldiMl’~~tk~ttentioadeut#Worlracwbo 
UU?dtbeMOdbLldtoC&dateiOddoOpotdds 
dW@=t= 

wcaretbuskdtotbeconchtsioatbattbt&baIiKd 
pkmeimpIkdbyHfkkeItbaoryGfprogatyspplisd) 
and tbc bcdisaI view of tbc sextet fofmdism give 
i&ntidruuItsufuastkmmgykveIsarecoocer- 
nai.Howcmtikun&dood?WethinL~botb 
tbuwkaareequidntmdtImtitissimpIyaantterof 
ammieow w&i& pktltre is pmfmd. 

-I%einmsimyto~utadLEioaofIP,intk 
aceaesmkscallbeqlmtitdvdy lcdmtadoatbekrh 
ofpUtUMOOtbeoryuripgHtkIdorqitols~~ 
aathmceneasmexmpk.Ifrcidutdmefnemeatis 
ddCdtOgiVCt&8pkIE,#,Brst~inttnctioab 

twceat!Eh@cStoczqkdfnoment~iSpoSSib& 

k?cauSctbeilbcalS~doDotmotcb;secoad- 

ordcrilltax&oftbe~t~all- 
o&itdwitb&perorIt#mIyiug~kveIsh 
ins@fkwbuttotbcIarg!ceaapyosps. 

WOOL lntnoctbn strong IntoratIon 
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