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TabkL C~~~fa~A~~~ 

csclouhime moroholqgZ OS11 oomtant~ 

[6.6l'D&q mollocl.inic; P2,/E a- 9.266% 

iour moleoul.e8 b - 2Q.9768 
per unit OS?.1 

c - 14.866% 

p - 100.30* 

@.41D,d, orthorhombio; Pica a - 14.91 ZI 

ei@It momlilas b - 17.56 % 
per unit cell 

0 = 24."15 % 

Tab&Z IntsraJcoonliarosrdstslniPsdbyX~yrartyd,fatheDlabAvyroaPris[a6]DS41 

5 -0.P50 2.4037 75 -3.5267 -0.0211 

6 -0.7068 o.oooo 16 3.53Q9 0.0148 

7 -0.6954 -2.4135 17 -3.5110 -2.2812 



0.1794 +o.m +0.8548 

oJ%l +omO +o. 

blew 
EecaaBeoftbcbwcqmt8ldcdyaDdtbcrelativdy 

wa8kvidbkab8apthtbellcc7ystahprovcdpprticu- 
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Prom ao approximate measurement of the cxystfd 

andioposithloft&crtraoshl~tbc 
vay dihreot donar+cce#or orkotaths invdvcd (we 
% 2). 

all-beta P.P.P. type wae calIkd out for the various 
dooorvtaf orkntatioos pIesent ill the czystal strut- 
hire. 

Culcuhdon~. It has been sbowo by Ohta u aL“as well 
as by o&r groups”*” thsttbt?l?kctronicabsolptioo 
spectraofr-aQAc0mpkxescaobereprodlK!ed 
satisfactary by S.C.F.-MOXI cahktioos of the P.P.P. 
typeinwhichtbccompkxintre+uosiagkcoo- 
jugatairy8tcm.Inthcprc6cotcakulWMthcmctbodof 
aJtacrI“waadoptafwithdight8impudoIla. 

cw intanqioo was limitai to the lowest 
twenty five siogly excited cow and furtbamorc 
rd&Xcntapproachwasllsalincal~theovalsp 
iatesal, SW whicharcrequircdtoaimatcthc 
lIWMncciu~~,whc0atomspaodrbei0llgto 
different chromopborc8 in the cyclo~. Ill this caac 
wcuxcdCPsachcConingtoo”AO’s,whkharccasiMto 
handk tlmn the Cka~oti-Roothxan S.C.P.-AO’r used by 
OhCroL,WhiktbCiTspBtkldidblhOnSpre~tO 
be narly lquivakot at the distauces iovolvcd io o* 
complex&on. 

Tbc preseot approach was fouod to ykld results 
u&akottotheabtaidby0htadaLwbeoapplkd 

toanumbcrofc05pkxesfarwbkhbothexpahntd 
dalcpLtedCT~hpVC~~“ 

TbepMmetarurediothccrlculrtion,oftbccy& 
pku~arccompikdinTabk3.Thescparada~wcre 
opWxcdtolqducethcabuxptionspcctraoftbc 

C~forthetix&Mr~aicntltbns 
r=l& hz;Ygyd= F&t. 2) = then pa- . 

alcuLtlolls for the 6rst 
foorekctronictnasiGonsarccaq&diaTabk5 
togcthewitht&obaavcdpokridabsatptioodu8. 

Thechamcteroftbetmosithwasioveatigatedby 
ddating” ths quadks (DDL, etc. as de&d by 
(2)q). The CI wavcfulhoa of tbc mtll excited state 
beiog expressed by (1). 

h=pu.m(R1 (1) 

@DL = z bba (2) 

(ML., = z b2AIAI (9 

@AL== ;6; b%rnDA, (4) 

(AD). = g b&!,D,. (9 

In(l)~dc+Mtesthe~ckotofthesioglyexcited . 
conf@mm mu, which convspoads to excitation from 
tbeMOkVd~to~AandAc~VCtheW~of~in 
dooorandaccc#orasobthdfrom(6)aod(7),whe 
~aodo.eoumcratetbeatomsioDandArespdvely, 

Atom Ho3 K(fm Q( ev> YiibV) C(eV) S.E. C.C.E. 

c 0.0 1.0 10.50 11.13 14.50 1.625 0.880 

C(acR3) 0.0 1 .o 9.70 IO.30 14.50 1.625 0.880 

O-ether 2.0 0.8 34.00 21.43 45.00 2.450 1.220 

Xi-bide 1.5 0.8 29.00 17.44 44.00 2.125 1.0&l 

O-bide 1.0 1.6 18.90 

C-imide 0.0 I.9 11.20 

E(X) Hiickel Coulomb integral-(f3 u&m.) 

K(II)[) Iiiickel bond integral te unite.1 

%i One center core integral 

rii One center repuleion integral 

C Penetra%ion integral 

S.E. Slater-exponent 

C.C.E. Cueache-Corrington4xponponmt 

14.40 29.00 2.275 1.220 

IO.50 14.50 1.625 0.880 



Chromophore 
bE (eV) A(=) f AE (eV A (nm> f - 

Donor (Dp, 4.35 285 0.063 4.28 290 0.08 

5.42 229 0.240 5.51 225 0.29 

Acceptor (G, 3.48 3% 0.800 3.44 360 0.65 

3.59 345 O.-l58 

5.19 239 0.656 5.21 236 0.63 

8-96’1 

For all “complex” conformationS the two longeSt 
waveleqtth tmktionS are calculated to be mainly CT 
@+A) in charpcta (See Tabk 5). 

ThecalculntcdpositionofthefhntcTbaadcoincis 
vaywellwiththeviSibleabStMptionmaximMlmeaSured 
for the cry&&. The extremely 10~ wavekryh cal- 
culated for [8.4)-mtc+II forms an exception. It Should be 
nSliZC4tiOWCV~,thttbe~triarl~C~ti 

for II am i#llprdi. pwhcnnon. the low po$ui8tion of 
~~~~~pro~~~~~ov~~ 
Sorption ttwmrcd for the crystals of [8.4wx is 
mahdy governed by molecuki adopt& conform&n I. 

TbcwamdCTtran&on~adculatedtoberitnated 
rathercloiwtotbcflntstrongaccep&xtzwitionwhich 
probably 0vemMows it ia tk experimental spectra 
ThcthIrdtfwdtioIlhaSmainlythec~ofalocal 
excitation in AN (L&A*)) sod can be identillal from its 
pa&ionandhighintulSityaS&atedtothe6mttrxn- 
~itionoftheiwlatcdA~~hfOlllOPbOtC(~eeTabk4). 

1tSeemshnpowlttolmtethBtiaallcaSeSaceXtaia 
~~~~~S~~~A~~~n~~ 

~uf~~e~nt~orn~c~ 
~~T~S.~~~s~~t~y 
fortheiwplanecomponentSofthecrtraosmons.The 
SameargumentScanqtaalit&eIybeap9liedtothefourth 
tru&ion, which b alto mainly I..E(A*) in character. 

prOmthecakuWmSitappearSthatfct[6.6&J,A,,the 
intwmoleculaf iatuwion contribwS predominantly to 
tbCViSibkabsorptionofthC~.TbecalC~to~ 
olwdhtm atrcn#tb (inter+htrpmdecuhu ) along tbc c- 
ti (fc= o.or4sl is high than that ob8crvod expui- 
mcntany (fQ=0.004) while the dCulatCd polnrization 
ratio f&=X6 agrees vay well with the experimental 
ratio (f&j = 43). 

Far [8.4JD&w e calc&ionS prwIict that the in- 
tmmokullarintapctlons(espechilythoSeinI)cootri- 
bUk~tIYtotlBGSibkabSo@DDoftbeCryS- 
tat& The cakukal total f. (wei&ed for I/II ‘4) 
amounb to f.=O.O48 which is lags? than the expai- 
mental value (f.= O.ooa), while again the caklwed 
~~ratioatiof./f/f = 6; sones quite well with the 

b= - 

lBluVd.S+NaZbQ 

Apwtofthedkrqmncybetweentheobwvedand 
tk calculated owiktor atrcngth~ is due to the un- 
certainty in tbc experimental rwlt. A major part, 
howeve&canbea&bedtotheShorkom+0four 
theoretical model. There is computa&aP and analy- 
~z’~~~~w~~~~nof~~ 
doubly exCiteif bins anli ttic ~~ of 
~u-~~~~~~a~~~~~n 
probab%tkS. 

Moreova,theme-tbodoSc4Iforthe~culationofthe 
intermoiety @,w Should be recon~idcred. If we switch for 
emomenttoadewiptjonoftbccomplexintermsoftIw 
MO’sofits~~nenbDaadA,thenthe~order 
approximation of the charge tranSfcz excitation IwldS 
DA+AD+A--+D+A--ADA, and it is readily derived 
thuintheSameapproximationthetmn&kxtpcobnbility 
is given by 

wkecr,nndcj.arethcexpanSioococfIIcieotSofthe 
hipbest occupkd donor and loweat uoccqkd acceptor 
hf.0.‘~. It follows from (8) that a systematic lowe+ of 
~~t$~y$fect the oscillator streagth, which is 

IO our calculation we used the assumptioo of Ohta er 
oL%St&iSpfoportionalwiththeoverlapia~s: 

8, = c,s, (9) 

This amumption, however, may be seriously wrongs Ac- 
cordingtoafccentaoaly&~&caanotbecomcdy 
dwribcdintermSofpandrabne:ifthemutual * . 
~00fallatomicorbitalSiStakeninto 
accountitcatlbeahownthat~,dependS~yon 
thepoSitiollMdtheMtureof4uatomSmrt&Jw- 
bond.Indeed,ifathirdatomisclowtotheccntreoftlw 
bond(whichisthecawwithwondnei&bourSiaa 
molecuk)thenthe~-vahwobtakdfrom(9)9)toolarge 
by an order of mag&de. IO the caw of tk cyclo- 
~*~~~~~~~~~~~ 
~~D~A~~~y~~~ 
p*-bondaSimplemodelcakuWon z 

SwtcstSthatthelead.ktermSfotmdff0m0and(9)are 
too~byafectorofabw2. 

ThowghmtLcatwcdl~ooffcaMotkper- 
famedthefciSampkevi&ncetoShowthatthS . . 1) 
~iohaenttoourmodelmtutfwultincal- 
alhtcdf-~ttrotarcconsidenbly~thaathc 
experimenbl OCWI. 
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