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Tropothlone (cycloheptatrlenethlone) (I) 1s 8s-electron system lso- 

electronic with and a sulfur-analog of parent tropone, and seems to have the 

same tendency to form a ring s-electron sextet (I') 2, Y 

s- s- 
4 

5 

(I) (I') 

We have recently descrlved the preparation, 3) structural characterization, 

and unusual chemical reaction behaviors on cycloaddltlons of this new troponold 

compound.4) Although (I) assumes a deep red color, the color fades easily at room 

temperature because of its thermal lnstablllty This 1s in contrast with 

tolerable stablllty of tropone. In this communlcatlon, we wish to discuss the 

electronic structure and chemical nature of (I) from the view-point of an MO 

Fig 1 Relative signs and magnitudes of the SCF MO wave functions of (I). 

* Author to whom correspondence and enqulres should be addressed 
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Fig. 2 Orbital energies of HMO's Fig 3 Excitation energies of (I) with 

and SCF MO's of tropothlone (I) and without taking CI into account 

HMO SCF MO 
I eV 

-19358 2 

-18019 &8 0 

7251 

E7 0.2849 ' 

% - -0.8895 2.6126 

Es - 3.0382 I 

-2 

-4 
-04450 

0;633! 

1.2470 

lg565 

2.3147 

t 
-6 

c -9 1849 1-8 

- -10 
-11 5328 E3 - t ,- -12 

E2 -12.0564 
- -14 

6 -13.6909 c 

IV 
4*8 
2-'6- 
4+7 2 

5 8541 z 2+5 E 5 9739 19 

3-d 5.8061 $ 5.5427 $4" 

3+5 5.4719 54552 '@ 3 

4.1799 
4+6 --._ 

--.. --.. 3.8036 1~ 
2 

4*5 3.0884 ------____ 3.0263 X,+k '@l 

ASMO CI 

theory In the present HMO and SCF calculations, the following emplrlcal para- 

meters were used h=O.9, k=1.2, and y=O.l, 5) r,=11.42, 1,=13.31,~) A,=0.58, As= 

2.70 6, eV 7, The geometry of (I) 1s assumed to be planer, in which dCC=l 395 and 

d ,,=1.540 i,8' because the precise molecular conflguratlon of this compound has 

been unknown. Therefore we adopted here the variable-t3 approxlmatlon 9) which 1s 

not required to specify a precise molecular geometry The orbital energies Ed, 

and graphlcal representation of the SCF MO wave functions JI 1 for (I) are shown 

in Fig 1 and 2 The electronic absorption spectrum of (I) 1s shown in Fig. 4. 

The spectrum was obtalned at -3O’C, immediately after the lsolatlon in a thermo- 

stated room (-1O’C). In this figure we used an emplrlcal relatlonshlp 10) assuming 

that log E = 4 + log f, and the calculated polarlzatlon dlrectlons 6 are also 

given The calculated transltlon energies descrlved in Fig 3 and 4 are in good 

agreement with the observed band maxlma That is, the calculated first, second, 

third, and forth electronic transltlons may correspond to the observed Amax 

(MeOH I 382, 316, 255, and 225 nm bands, respectively. The main contributor in 

the first excited state CI wave function 1s ~4_~. The electronic transition from 

$4 to $, results In a charge mlgratlon from the sulfur atom to the seven membered 

ring (Fig. 1) Hence, this transltlon 1s regarded as intramolecular charge- 
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Fig 4 11) Comparison of calculated 

transition energies and observed 

absorption spectrum for (I). 
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Fig. 5 Comparison of charge densities 

Atom l_qi_-6" aromatIc 
n 

8 -0.471 ( ) -0329 ( ) 

transfer type On the other hand, the 

main contributors In the second and forth 

excited states are respectively x4_6 and 

X3-5’ and these two transltlons are 

localized in the seven membered ring. 

Because, the transition q,+JI, does not 

result in an appreciable charge mlgra- 

tlon from the sulfur to the seven member- 

ed ring, and In the $,-+$5 transltlon the 

charge migration 1s strictly restricted 

wlthln the ring (Fig. 1) 

The calculated charge densities g, 

and bond orders p 
11 

are compared with 

those of analogs tropone (II), tropone- 

imine (IU), and heptafulvene (IV) ,12) in 

Fig. 5. The magnitudes of the negative 

charge reside on the exo-ring atoms 

increase in order of (II)>(IU 

that 1s to say, the magnitudes of 

positive charge reside in the seven 

membered ring increase in the same order, 

while, the bond fixations decrease in 

order of (n)<(m)<(I)<(IV). This means 

and bond orders of (I) with its analogs. 
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that the contrlbutlon of 68 dlpolar structure (I') In tropothlone 1s conslder- 

ably small compared with that In tropone Consequently, we may conclude that 

tropothlone (I) shows polyoleflnlc characters rather than aromatlc, and behaves 

unusually In chemical reactions compared with the parent tropone 

1) 

3) 

4) 

5) 

6) 

7) 

8) 

9) 

Detailed dlscusslons will be shown in our full paper 
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