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PYRACYLENE DIANIONS 
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The generation of dianions from polycyclic unsaturated molecules 
2 

normally entails two electron reduction. Only recently has such species 

been generated by deprotonation of dihydropolycyclic unsaturated species-- 
3,4 

most Interestingly from 1,2-dihydro isomers. In order to gain further 

insight into the electronic structure of the pyracylenes, we examined 
596 

the behavior of dihydropyracylene towards strong metalating agents. 

If the periphery electronic model is correct, deprotonation to the perturbed 
7 

14~ electron aromatic dianion should be facilitated. 
6 

1,2-Diphenyl-5,6_dihydropyracylene (lb) in tetrahydrofuran was added 

to a -78" tetrahydrofuran solution of r_r-butyllithium (with or without 

N,N,N',N'-tetramethylethylenediamine). A deep red solution formed. Inverse 

quenching into a deuterium oxide solvent containing 2M deuteroacetic acid 

caused immediate reformation of the orange color of the dihydropyracylene 

(82% recovery, mp 218-9"). Examination by nmr and mass spectroscopy revealed 

82.8% d2, 15.3% dl, and 1.8% do (see Scheme 1) with the deuterium located at 

positions 5 and 6 exclusively. Corroborative evidence for the dianion 

present in the red solution was obtained by adding this solution to neat 

methyl iodide. Preparative tic led to the isolation of bright orange needles 

(mp 158-160') in 36% yield. Mass spectroscopy revealed the formula as 

'2SH20- Nmr spectroscopy revealed a sharp doublet at 67.84 (2I1, d, J = 6.8 
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Scheme 1. Generation and Reactions of Pyracylene Dianions 
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Hz), 4.0 (0.34 H, q, J = 7 Hz), 3.43 (1.66 H, q, J = 7.0 Hz), 1.60 (5.0 H, d, 

J = 7.0 Hz), and 1.44 (1.0 H, d, J = 7.0 Hz) indicating the compound to be an 

approximately 1.6 mixture of the 2 and E isomers of 5,6-dimethyl-1,2-diphenyl- 

5,6-dlhydropyracylene. Unfortunately, attempts to obtain the nmr spectrum 

of the dianlon failed because of soluhility problems. 
5a,6 

Similar treatment of 1,2_dihydropyracylene (IL?) led to a green 

solution which upon quenching led to recovered startrng material (see Scheme 

1) * A similar solution could be generated by reducing pyracylene with sodium 
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naphthalenide in tetrahydrofuran. In this case, quenching of the solution by 

inverse addition into deuterium oxide generated 1,2-dideutero-1,2-dihydro- 

pyracylene. The mass spectrum at 12 ev indicated 77% d2, 19% dl, and 4% do. 

The nmr spectrum which showed the signal intensity for the benzylic protons 

(63.33) to equal that of the ethylenic protons (67.0) and to equal l/2 that of 

the naphthalene AB quartet (67.42) located the deuterium at positions 1 and 2. 

An nmr spectrum of the dianion solution (generated from la and n-butyllithium) 

revealed two singlets of approximately equal intensity at 66.00 and 6.75. 

Utilizing the empirical relationship developed for peripheral 14~ electron 

dianions predicts chemical shifts of 66.00 and 6.62 in excellent accord with 
8 

the experimentally determined values. 
3 

In marked contrast to acenaphthalene dianion, pyracylene dianions under- 

go exclusive reaction at the ethylene bridge carbons. The above quenchings 

conclusively rule out the initial formation of either 1,5 or 1,8 addition 

products such as 3 or 4. Such an observation is in agreement with the idea - _ 

that these dianions are best represented as 14~1 electron dianions perturbed by 

an internal vinyl crosslink. Subsequent reaction then occurs at the site of 
9 

highest electron density (see Table 1). Both IIUckel and SCF-PPP 

calculations suggest all the negative charge resides on the peripheral carbon 

atoms. The excellent accord of the charge densities obtained from the nmr 

Table 1. Charge Distribution in Pyracylene Anions 

Dianion 1,2 

2aa 1.208 

2ab 1.262 

2aC 1.21 

2ba 1.207 

a) IItIckel charge densities 

charge densities. 

Position 

4,11 5,10 

1.084 1.054 

1.135 1.135 

1.08 1.08 

1.084 1.083 

b) SCF-PPP pi charge densities. 

7,8 

1.208 

1.262 

1.21 

1.208 

c) Experimental 
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chemical shifts 
LO . 
with the theoretically calculated ones and, more strikingly, 

the excellent accord of the nmr parameters with those found for other 14~1 

electron dianions whose charge is restricted to the periphery confirms the 

earlier descriptron of the pyracylene system on the basis of the periphery 

electronic model. 
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