
CORRELATIONS BETWEEN PHOTOELECTRON 
AND ULTRAVIOLET ABSORPTION SPECTRA 

OF POLYCYCLIC HYDROCARBONS. 
THE TERRYLENE AND PEROPYRENE SERIES 

As part of a contin& study’-3 of tk rclati~ 
between the PE and optical !QcctM of polycyciic aroma- 
tichydrodW,wccoluid#rintkpfcaelltpapcrthc 
tcrryknc- and p@opyrenc-typc hydrodxms. Dot to 
~~~~~~~~nt~~, 
~~~~~~~y~~ 
~eof~~~~~~~~up~~~ 
yiiMldcqllatcvapourpressurcsfofPEfpectroscopic 
mcMurcmcllts. Tbecs diaidtk IuWe now been over- 
come with the &velopaWn~ of a bigbpowered, an-metal 
hokv&lampaystuninc&mctionwithahcat- 
abk probe lndc of mu-~ ot W-CU alloy. Higb- 
re8oltUioa gas-pk~ PE apcctn arc now availabk for 
tbc complete act of hN, aIKl some rep?esNl- 
~C~~~~~F~l~~~C~~ 
was~Usips~a-plyjB-~of~,Xe,CHJ, 
bCIl?NWmdMphth8kBC;pWtk&dynsdaiwaSthC 
Hc’pc&at4.96eV.ThiscatiWiorl~guaran- 
tees an aWlracy of *o.O2iv for tbc kition of the 
dWppcaksiutbcspcctm.ThcMarkabkstabilityof 
the bN ia borne out by the fact that no 
dl%omporition pmdncts could be obsuvcd. 

TbBprcscntPEdata8llowustoasdgxluMm~ 
StmctWes to the two &~~S which are 
formed if bcnzaatbronc is codmacd with plKBp~tM 
oxyciMde.s The two iaomas, for which only the struc- 

*Mdrru~~thilutumr~PnntoChullenKel 
M4,lbtCplUROV.~~ 
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Fi&2Ou-p&sePE~ofq9rtaryhnc. 

8btkWh8VChOtllfOmWXtCtS,thOkoptkrlSJX!CtW 

(and8rstIp’s)wouldbcvaysillarsotlmtnodwision 
iapoasibh.Unfortlmptely,tbchigherIP’scelcnlotedby 
HtkkeltbLwryfar2hand2abllbowonlyminor 
di&mmsintbctwo~.Tbeatractonwhichwe 
have sdaptai for the lo~-wavclcI@h abmbing 
iaamcsshouldtbsnfaebe~~tcntative. 

Tmy~.Thcpnrenthydro#rbon1i8builtupof 
thnell&thhCcOmpleXC8htbC~WllyaSpery- 
kmeisbuikupoftwoIl6pehm. A&iitiondanotbcr 
mphthdem cmpkx given qlmtaTylcw 11. The PE and 
OptiCdspectrrlWCd9I@6il@Irimitritisr;thaek~ 

Larpe~betweentbUfhtdlUXQdPEbmds,SDdtbC 
phlKli8thchtbmdintb8optkalspcm.Tbcval~ 
for @,, form a conv~ saies: 8.15, 697, 6.42 and 

8 

I 



3221 

6 8 16 EV 

6 
t 

.-o--‘-/*-\ .--. / I% 
7 



3222 ECwadW.8uMm 

6.11 eV for napbtbakne, paylene, turykne and quater- 
rykae. This ir in perfect aglecmcnt with the llhifts 
obwvediutbeopticalcpectra.TbcvalucsforIPpform 
anotlw conva-giag sah 9.98,8.M 8.40 ami 8.32eV. 

Linearamhtionoatbemi&lknaphthakaccompkx 
of1togivean-ortetracenecunpkxcuMin2,3 
and4IowefxIP,intkaamewayMintIwperyklle 
saies: 6.42,6.22,6.27 and 6.06eV. Tbc carrespoading 
vaIue8 for Ap an ax foIlow% 4.6 4.14, 4.15 and 
4.23 ev. !hncwbat smfdkr chpaoer are observed for IP, 
andbS(eceTaMel).‘lhevrlucofABf~hydroarbon3 
istbehigbwsofarrcawded.Hydracarbon3doesin 
factnatbel~tothetenyknes&aiit~onIybeen 
inch&dbccauaeoftbcsu@aioghikrityofitaoptkaI 
spectlumwitIlthatoftbci8oma2. 

Inacu&ncewitht4obauvationsmdeintbeacene 
wics,‘aagukrann&tionasiuSand6haaonlyaminof 
eff~onIp,Thas,tbeIp,v~of1ands,ontheone 
haDd,andof2alMt6.ontheotbl?Xhand,arevaysimikr. 
However, aogkr ao&atkn Iowen tbc IPb vahws. juxt 
96W96th?crSeilttkfiCCtt66&6. 

Ancwtypcofterrykneaisrepresentaiintbcbay- 
alwhtaIhydrocarboM7aad8.Duetotbe~ 
numbcc of sextets, their IPp v81Iws arc coGk&Iy 
higberthantbsmeof1and2.Tbeaamecommentapp~ 
tothep&9aml1O.ItsbouIdbcnotedthat9isafuUy 
benxenoid bydrwrbon with 7 sextets. 

Tarylenes with antbrwenc compkxca nact with 
makicanhydride6mtiathemeaopo&hka,un&rmorc 
vigorouaconditionaMderexoedditioa.~ume1- 
ktionenhancestherca&ityoftbcbayposithx;even 
fourfold addition baa been obxewed.9 

Pcropymrts. All ill pyrwlc, the aromatk llextw in 
peropyrene enforce locat@ af tbc doubk boadx.‘ 
Ann&tionatthetixeddoubkbondsrkouIdthscfore 
have Iittk effect on tk pox&n of the p&wrpth 
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band wlmeas drastic effects are expected upon annel- 
Iationattheaextetx.Thkbamplycon5medbyt&PE 
andopticaIdabswmwixedinTabk2andPIg.6. 

wyrcnt l2 and tetrabenzoparopyrene 14 
arederivedfrompcmpyrene12byatmcIktionatiixed 
dOUbkbOdS;th&IP,UbdE,VhCSUetb&~ 

prxticq lIluh@d. In iso~uKene l!?, however, 

aIldbon~occurrsdatwosex~;ticalmcaIP* 

ad % to fail by 0.3 and 0.4 eV, respc&eIy. 
The two dibeazogerogyrelu?s 17 and 18 are inter- 

mediatebetwecn13andlSiutbatoncbenxoringbaa 
becn&edtoadaubkbo&tbeotbwtoasextet.Tbe 
IP,andE,dataof17aodl8afcthaefurei&llticaI. 
withinexpuimentalcrror,andIkWwaybctwccntbo8e 
ofl3andw. 

Ahhougb iluwsnw 1s aod viokn+ae 16 are 
bothdehedfromperupyrencbyanneIhmatscxteU, 
tbeydifrarinoncimpohntreapect:16canbewritten 
withfourlntbuth8nthfccKxtl&u,thatitsIP,aDd& 
vaIucaarebigbl?rtImahEcofit8i8onw.It&ouIdbc 
addedtbatprc&Iytbeaamc-ismadeinthe 
pyrene serks: the syndiillxo isomer with three scxws 
bShipbaIPplUdJ3pVhC8thUltbeUltiiSOlMXWitb 

only two imtet.9.” 

Terrylene 1 

7,8-Bemoterrylene 1 

1,O: 6,10-Di-(pert-rqMl@a~~+ 
anthracem s 

7,8: 15,1&DtbmzoL0rrylem 2 

2,s: 12, IS-Dtbnwtrrryleaa s 

a, 3: 12,lS: II, 18-Trtbenro- 
terryleM d 

3,4: 6, B: 7,8-Trtbenqmrqyrm 1 

3,4: I, 6~ 7,8: la, 13-Tahabeato- 
peropym* 8 

1,1&a, S; 12,13: 14, IS-Tatmbenro- 
terrylew 0 

lPp Ap E, “P 

6.42 56tMl(B) 2.36 4.06 

6.aa 6436 (B) 2.08 4.14 

8.27 6300 (B) 9.12 4.16 

6.06 7376 (B) 1.83 4.23 

6.40 6609(X) 2.36 4.04 

6.18 6420(X) a.08 4.10 

6.74 4460 (T) 2.96 3.79 

6.76 4380(T) 3.00 3.76 

6.n 4360(T) 3.02 3.70 

8.79 42aom 3.11 3.68 

6.11 6730(N) 2.03 4.08 

1% ap EF 4J 
8.40 3860 (B) 3.36 6.O4 

8.41 3910 (B) 3.31 6.10 

8.44 4120(B) 3.16 6.28 

8.40 3726 (B) 3.40 4.92 

7.00 3810 (X) 3.40 4.46 

7.90 3660(X) 3.62 4.38 

8.00 3310(T) 3.92 4.M 

7.96 3780 (T) 3.46 4.60 

8.69 3310 (T) 3.92 4.77 

8.tU 3680(T) 3.64 6.08 

9.31 3030 (N) 3.42 4.90 

‘l3olveot gtmn in bncbta: B = benrem, X n xylem, T l 1,2,4-t rtchlorobeacens, N = 1-mothyhphthalcae. 

bCmrectedtothe~rtrfs, moeRob. lud8. 



4, I: 1% 12-Dibwx4pav i3, 

4,6: 6,7: ll,l2: fS,l4-Tetnbe~riso- 
pa=Pm=ri 
IMTiBne g 

wolaIwlmw ‘B 

. cma;rturrrbstwasapbocodsctra,8ad~vidst~~ 3223 

TrbtsZPErPdWdrtrdths~b~pordcdisakrral~rssTI#el 

*p IP Ep bp lPp Ap 4 4 

6.n 443s (B) 2.94 5.711 

6.n 4460(B) 2.94 S.76 

6.n 4670 (8) 2.80 5.91 

6.42 PSO (N) 2.56 1.86 

6.48 4@2O(N) 2.71 S.77 

6.50 4720(B) 2.72 S.61 

6.69 4820 (B) t.n 3.87 

6.60 6100(B) 2.68 S.82 

6.38 6230(B) 2.48 2.81 

6.bl 4100(T) 3.13 3.68 

6.42 6240(N) 2.55 3.87 

6.82 4170 (B) 3.12 5.70 

6.87 3876(T) 3.37 3.50 

8.78 3260(B) S.BS 4.83 

6.61 3480(B) 3.n 4.80 

6.44 SSSO (8) 3.66 4.78 

8.46 3640(N) 3.s9 4.87 

8.66 2275 (N) s.07 4.66 

8.68 3580(E) 3.61 4.98 

1,2: ll# 12-DlbelHoPeraggrsne E 8.66 3630(B) S.56 6.10 

ttimpmo-(lr; 1': l,lS);(f’:7”:6,8)- 
ps- 1s 

ramJ&#m~7~s: l#ls);(l’; 7”:0,11)- 

clrcoblpbe~21 

8.60 3670(B) 3.53 6.67 

8.14 3966 (B) 3.26 4.86 

8.59 3640(T) 3.56 4.75 

I, (I: 12,1S-Dibe~ne 11 

3,4: fl,12*mbsnro~ac 2 

l~03~5~~2~ 8,O: 10, 11-U- 

8.88 3620(N) 3.61 S.oB 

8.68 3580 (B) 3.61 4.97 

8.34 3660(T) s.62 4.72 
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AmlXCddkddMdptbOOfttJCPBrpemraoftbc 
present hydrocahm win flp@eEr daewlmr8. 


