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In the previous paper (1) we have reported the synthesis 

and some properties of 1,2,3,4-tetraohloro-fi,bdlphenyloalloene 

(I). 

Theoretloal oonslderatlons (2) have predloted that the 

oalloene system (II) would have a stable.olosed-shell eleotronlo 

oonflguratlon and that the dlpolar resonanoe struoture (IIa) 

would make au unusually large oontrlbutlon to Its ground state 

due to a oharge transfer from the eleotron-donatlng three- 

membered ring towards the eleotron-aooeptlng five-membered ring. 

Very reoently, however, Dewar and Gleloher (3) have reported the 

oaloulatlons for oalloene and Its beneo derivatives by the seml- 

l To whom oommunloatlons should be addressed. 
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empirical SCF MO procedures and have concluded that oalloene is 

not aromatIc moleoule. Several slgnlfloant contributions 

concerning the synthesis and the polar nature of the callcene 

system (1, 4 - 9) have appeared recently. 

(I) (II) (IIa) 

We nou wish to report, In preliminary form, some ground 

state properties for our compound (I) which Is suitable for 

theoretloal verlfloatlon of dipole moment.. 

The experlmentel fact that the dipole moment of (I) Is 

7.97 D in benzene at 25OC (10) Indicates that the dlpolar 

structure is a major contributor to the relonanoe hybrid. 

In using the LCAO MO theory we need to employ the bond 

alternatlon technique (11) [bond alternation parameter : 

k=f3 slngle'Bdcuble = 0.59 for oallcene skeleton (12) and for 

bonds 6 - 9, 5 - 15 and all B's equal to 0.80 for two phenyl 

groups], because only a single unexcited KekuUi structure can 

be written for this molecule. Assuming the entlre molecule 

to be coplanar, the orbital energies, pi-electron densities, 
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bond orders, bond lengths and 

oarbon skeleton (III) of (1)~ 

1833 

free valenalss were obtained for 

and are summarleed in Table-l. 

The numbering of (III) Is shown in Fig - 1. The bond lengths, 

rij, were oalaulated with the aid of the fomula (ll), 

TABLE - 1 (14) 

Bonding Wergy 
HO 

1 1.92813 

2 1.62400 

3 1.61767 

4 1.39418 

5 0.86278 

6 0.82545 

7 0.80000 

8 0.80000 

9 0.74760 

10 0.44783 

Atom Charge Free 
Density Valeliae 

1 1.03524 0.47891 

2 1.06796 0.43065 

5 0.89927 0.22362 

7 0.83975 0.13782 

8 1.17919 0.21844 

9 1.00550 0.16911 

10 0.99344 0.42126 

11 1.00032 0.39668 

12 0.99504 0.40697 

Bond Bond Bond 
Order Length 

l-2 0.88636 1.352 

2-3 0.41504 1.443 

1-8 0.36678 1.452 

7-8 0.77995 1.375 

5-7 0.40714 1.444 

5-6 0.81427 1.369 

6-9 0.28702 1.467 

9-10 0.63796 1.402 

lo-11 0467283 1.395 

11-12 0.66254 1.397 

Fig - 1 
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rij(& * l.$O - 0.186 piJ, in tiloh piJ de8lgaate8 the oomputed 

bond order between ato88 1 and j. From the above data we 

obtained the theoretloal dipole 8oment of 5.73 D for (III). 

It 18 dlftloult to estlmrte the effeot of the four ohlorlne 

atom8 for the dipole moment of thl8 ayatem, but if we follow the 

aa8umption in our prerlou8 paper (151, thlr effeot 18 araued to 

be 1.1 D In the 8ame dlreotion a8 in (III) and the theoretioal 

dipole aament of (I) 8hould be 6.83 0. Neverthele88, if we 

u8e the value of 1.53 Ds lnrted of 1.1 D, rhloh ir dlfferenoe 

betueen the obrerved 8oment of 1,2,3,4-tetraohloro-6-phenfl- 

fulvene C2.63 D] and of 6-phenylfulrene cl.10 D], for thl8 effeot 

the theoretioal dipole 8oment of (I) 8hould be 7.26 D. !I%18 

latter rilue 18 In fairelf good agreement with t&e ob8erved 

value c7.97 D]. 

It 18 a 8lgnlfloant feature that-the bond order between 

eroh pair of ring8 i8 0.780 uhioh 18 in good yreement with 

tho8e of 8erqulfulvalene CO.7763 (16) and ben8o[g] ue8quifulvalene 

to.7861 (17). The value CO.7803 18 auoh leer than the bond 

order8 of plnohed bond8 In fulvalenr CO.8463 (11) and heptr 

irilvtiene to.8231 (11). Thlr mean8 that (III) ha8 more single 

bond oharaoter than the 18tter moleouler. 

When the four ohlorlne atom8 w&e lnoluded In the MO 

orloulatlon8 by u8ing the paraeter aO1 = ao +‘2.0@o, PC-Cl = 

0.48, (la), the theoretloal dipole moment wa8 found to be 5.99 0. 

The ba8loltj of (I) na8 determined by examining the yltrr 

violet abiorptlon apeotrum a8 a funotlon of Ho of the 8olvent. 
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aqueoue eulfurlo aold. The pp or (I) I8 oa* -4.7 whloh I8 

oomparable to that of 2r~dInItrornIlIne C-4.351 (19) but larr 

than thore of 2,~dIbenso~l-5r6-dIpro~loalIoene [-2.03 (5) an4 

dlphelyloyolopropenone c-2.51 (20). 

Aoknouledgament 'Ihe author8 would like to erpreee their deep 

thank8 to Profeeeor T. Nakrrjlu for 8~ 8tImul'atIng dleeueeIone 

and to Dr. I. Inoue for hle valuable advloe on plr reuurement. 
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