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Swnmary: 

The 

The titZe quinarenone 2 has a pronounced contribution of the dipoZar resonance 
structure to the ground state, and the three-membered ring of 2 is more diatropic 
than that of dipkenyZcycZopropenone. 
its oligomer in solution. 

The quinarenone 2 exists-in equilibrium with 
The excited state properties of 2 have also been described. _ 

title quinarenone 2, 2) a benzene ring-inserted type compound of diphenylcyclopropenone 

1, is one of the most fundamental key compounds in inserted type annulenones. Although 2 was - 

synthesized by A. S. Kende for the first time in 1963, 
3) 

any physical data to clarify its elec- 

tronic structure have not yet been known so far because of its intractability. We have now 

reinvestigated this undefined compound 2 and have characterized that 2 has the largest contri- - - 

bution of zcharge transfer interaction to the ground state in the annulenone and inserted 

type annulenone series known so far. The kinetic properties closely related to difficulty in 

handling 2 have also been clarified. - These are reported in the present article. 

Cyclopropenium ion 3 4, (5.4 x lo-3 - mmol), conveniently available according to our improved 

procedure by treating 4-(diphenylcyclopropenylj-t-butoxybenzene 
5) 

with triphenylmethyl fluoro- 

borate in dichloromethane at -30 'C, followed by warming to room temperature, was allowed to 

react with an equimolar amount of diisopropylethylamine in dichloromethane-d 2 (0.3 ml) at 

-40 'C under argon atmosphere to afford a light orange solution (A). The solution (A) repro- 

duced quantitatively 3 on treating with boric acid. _ 

h 

1 n 

Attempts to isolate 2 having failed, 
1 

the existence of 2 was clearly evidenced by 200 MHz - 

H NMR spectral determination of the above-described solution (A) at +5 "C, as given in 

Figure 1. Quinarenone 2 was shown to exist in equilibrium with oligomer 4, 6) from the off- - 

resonance decoupling and temperature variation experiments (vide post). Oligomer 4 separated 

out as a colorless solid when 3 was deprotonated in acetonitrile. - On mass spectral analysis, 

4 exhibited a [M+2]+ peak characteristic to 2 at m/e 284 together with other peaks associated _ 

with the subsequent loss of CO and acetylene fragments, indicating that depolymerization oc- 

curred under conditions of mass analysis. The structural confirmation for 4 was also deduced - 

from the 'H NMR and IR spectra closely similar to those of 4-(diphenylcyclopropenyl)-t-butoxy- 
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200 MHz 
1 
H 

HZ'& 
NMR Spectrum of 

the Solution (A) at +5.0 'C 

(1 : 2.5 mixture of 2 and 4) 
I - - 

in CD2C12 

1 benzene except the signals originated from the t-butyl group. 
1 

9 6 7 6 PPm 

Table 1. 
1 
H NMR Spectra<.Data of I, 2, and 3. (200 MHz, Jin ppm, J in Hz) 

Compd. Solvent 

1 - 

2 - 

3 - 

CD2C12 

CD2C12 

MeCN 

Six-membd. Ring 
H-2,4 H-1,5 J-vici. - 

6.63 8.07 9.5 

7.31 8.52 9.0 

Phenyl Substituents 

ortho meta,para Aaortho Aameta,para 

8.00 7.63 -0.32 -0.22 

8.32 7.85 0.00 0.00 

8.56 7.97 +0.24 +0.12 

The IH NMR parameters of 2 (Table 1) indicate a pronounced contribution of charge sepa- 

rated resonance formula 2b to the ground electronic strucutre. The signals for H-2,4 and H-1,5 - 

appeared at relatively high and low fields, respectively, the chemical shift difference be- 

tween them amounting to 1.44 ppm. The value of 51,2 (9.5 Hz) in 2 is 0.5 Hz less than the 

corresponding one of p-benzoquinone methide (10.0 Hz). The proton signals of 6,7-diphenyl 

groups of 2 appear substantially at lower field than the corresponding ones of 1,2-diphenyl- 

cyclopropene (AS for ortho-H is 0.62 ppm, Aa for meta,para-H is 0.47 ppm). The chemical 

shifts of the former are not so different from those of 2 ( AS for ortho-H is 0.24 ppm, Aa for 

meta,para-H is 0.12 ppm). It is also noteworthy that the ortho and meta,para phenyl proton 

signals of 2 appear at lower field by 0.32 and 0.22 ppm than the corresponding ones of 1, re- - 

spectively. This phenomenon is clearly responsible for a marked tendency for aromatization of 

the central six-membered ring which stabilizes significantly resonance formula 3 and de- 

stabilizes &.7) The chemical shifts of phenyl protons of 2 are 0.76~0.61 ppm downfield from 

those of tetraphenyltriafulvene. 8) Thus the conjugative interaction between the carbonyl and 

the terminal odd-membered ring appears to be most significant in 2 among the annulenones and - 

inserted type annulenones reported so far. 9) 

The quinarenone 2 is not considered to coexist with oligomer k in a highly dilute solution 

for electronic spectral measurements because of the high absorption intensity of the band (E2) 

at around 390 nm (Fig. 2).l") The two absorption bands El and E2 of 2 assigned to the ns+ z,* 
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