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IT is well Imown that there edsts a relationship betmson the energy of 

the higheat oocupied r-molecular orbital (HCMO) of donors and the energy 

of the first absorption charge-transfer band ( G ) belonging to their COB 

plexes tith various acceptors. l-5 

Hitherto, however, most interest ha6 been devoted to the relation 

of the energy 3 to the ionization potentials of donors. 6 The correlations 

between the energies 7 cud KM0 as already studied ars not very close. 

For the sake of clearness let us begin with the e-nation of hydrocar- 

bone, which represent the simplest compounds among those under investiga- 
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tion (hydrocarbons, hetero-analoguea, substituted derivatives). First of 

all me shall treat the dependence for the complexes with 1,3,Ftrinitro- 

benzene because these data are moat complete. In Pig.1 the energies of 

charge-transfer bands 2*718 are plotted against the energies of HQlO cal- 

culated by means of the simple MO-LCAO method. The set of data includes 

three types of compounds: benzenoid hydrocarbona, d,w -diphenylpolyenes 

and a polyene. Evidently, the correlation of the whole set of data is far 

from being close. It appears, however, that the data concerning the benae- 

noid hydrocarbons satisfy fairly well a linear dependence except several 

hydrocarbons. We suppose that in the case of benzene, tripheqylene, and 

coronene the deviations are caused by the degeneracy of the highest occu- 

pied molecular orbitals. In the cases of other acceptora (tetracyanoquino- 

dimethane, tetracyanoethylene, chloranil, p-benzoquinone, end iodine) the 

data for these three hydrocarbons lie also on a straight line which is pa- 

rallel to the regression line for benzenoid hydrocarbons but has a 

significantly smaller value of interception (the constants b, cf, Table I). 

The deviations of some other data are probably due to experimental errors. 

The data for polyenea are very limited, nevertheless, it seems that they 

mill satisfy another straight line which is characterized by a higher va- 

lue of the interception. The data for d,w -diphenylpolyenes fit a sig- 

moidal curve (Pig.1). This can be explained by the fact that these oom- 

pounds pass in the limiting cases into the above-mentioned classes of oom- 

pounds, i.e. benzenoid hydrocarbons (biphenyl) and polyenes. Evidently, 

this situation resembles that F3Oently found in the cam cf the p-bands of 

7 0. Briegleb, J.Czekallaand A. Rawer, Z. DhYsik. Chem. (Frank- 
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PIG. le Energy of the fir& charge-tnumfer banda of the complon6 of 

hydrocarbona with 1,3,Ftrinitrobenmr platted against the anorgies of 

HOMO. Deaignationr 0 bennnoid hydrocarbons , 0 bensenoid hydrocarbosa8 

with de~nerato enorgg of EQIO (bonseme, triphenylene, ooromene) (both 

taken from %fo 21, A ~,W-dip~lpolyones (taksn from ltefo 9)* 0 1,3- 

btrtadieneo 
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Donor 

Bensenoid 

hydrocarbons 

TABLE I 

Constants a and a of Regression Lines of the Dependences <(kcm '1) r 

=a. W&O ( 
P 

) + a and Correlation Coefficients f 

Acceptor nE a b r 

. . 1,3,5-Trinitrobenzene 16 26.551 10.130 

Tetracyencethylene 20 26.275 2.202 

Chloranil 9 25.966 5.080 

Tetrachlorophthalic 5 22.614 I.30620 

anhydride 

Tetracyanoquinodimethane 9 26.319 1.581 

p-Benzoquinone 6 27.215 10.409 

Iodine 6 20.872 14.583 

Tetracyanoethylene 

Chloranil 

0.903 

0.961 

0.993 

00592 

0.991 

0,985 

0.989 

Aromatic amines, 9 

11 

23,654 

25.020 

4.351 

5.893 

0.957 

0.911 

Charge-transfer spectra of conjugated hydroctirbons No.2 

a Number of compounds. 

the electronic spectra of conjugated hydrocarbons.' The treatment of the 

values of the ionization potentials leads to an analogous result. The rea- 

sons for such a behaviour are under study* 

From Table I it is obvious that for hydrocarbons the slopes of the 

five straight lines am approximately the same (26.0 - 27.2 kcm-l/p ), 

The values of the slopes of the dependence8 for tetrachlorophthalicanhydride 

and especially iodine complexes are markedly smaller. The significance of 

these slopes should not be overestimated, since the respective sets have re- 

latively few members; besides, in the case of iodine another type of complex 
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( r-n )is concerned. The magnitude of the interceptions is probably 

sure of the electron affinity of acceptors; this view is supported by 

calculationa. 

61 

a mee- 

MO-LCAO 

Moreover, we have studied the energies of the charge-transfer bands 

of pyridine-lilce polynucleer compounds and of derivatives of benzenoid hy- 

drocarbons (aminea, phenols, halogen0 compounda)o The complexes of these 

derivatives with tetracyanoethylene and chloranil ezhibit charge-transfer 

sazizm giving a close correlation with the appropriate energies of IWOo 10 

The slopes of the regression lines for amines are similar to those for ben- 

zenoid hydrocarbons (Tab.11 but the lines are somwhat shifted. A similar 

situation exists with heterocyclic compounds and the other above-tintio- 

ned derivatives. In both these clesses of substances, i.e. derivatives and 

heterocyclio compounds, the situation is complicated by the reactivity of 

some compounds. 

Further details about these studies will be published in Coll. Czech. 

Chemo Comm. 
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