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1,2- Dimetallo-organic compounds, such as stilbene dianion salts, undergo spontaneous homolytic carbon-metal 
bond fission to give radical anions. 

In the preceding communication,l styrene radical anion dimers 
are shown to be the major product in metallation reactions of 
some alkylbenzenes with n-butyl-lithium-potassium t-pentyl 
oxide mixtures (BuLi-KOCMe,Et). A key step in the proposed 

mechanism is a one-electron oxidation of an intermediate 
styrene dianion to give the radical anion. This step corres- 
ponds to a homolytic carbon-metal bond cleavage. We were, 
however, unable to obtain isotropic e.s.r. spectra of the inter- 
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mediate styrene radical anions as they are too short-lived in 
solution.2 We have now used the closely related stilbene 
system, which allows direct observation of the radical anion 
in solution, to investigate the nature of this process. Are such 
reactions specific to BuLi-KOCMe,Et reaction mixtures, or 
are they a more general feature of organoalkali metal chem- 
istry? 

Bibenzyl (1) is known to undergo a,a'-dimetallation with n- 
butyl-lithium-tetramethylethylenediamine (BuLi-TMEDA) 
to give a stable stilbene dianion lithium salt [(2), M = Li] as 
a TMEDA c ~ m p l e x . ~  This result is analogous to the a,P- 
dimetallation which we have proposed for alkylbenzenes.' The 
stilbene system should therefore be a good model for the 
alkylbenzene reactions. 

Treatment of (1) with a 4-fold excess of BuLi-KOCMe,Et in 
hexane at room temperature for 3 h followed by addition of 
tetrahydrofuran (THF) gives a homogeneous solution which 
exhibits a strong e.s.r. signal attributable to the known4s5 
stilbene radical anion (3). The observed proton hyperfine 
coupling constants vary only slightly from those found in 
other solvent-counterion ~ y s t e m s , ~ , ~  as shown in Table 1. 
Similarly crystals of [(2), M = Li]-2 TMEDA can be isolated3 
and dissolved in THF to obtain the same e.s.r. spectrum. The 
reaction pathway shown in Scheme 1 therefore appears to be 
general for stilbene dianion salts. 

The dissociation step (2) -+ (3) occurs in the absence of light 
and is probably an equilibrium as the concentration of the 
radical anion remains stable for at least 4 h at 46 "C. This is 
also in accord with the high yields of styrene radical anion 
products obtained previously, the more reactive styrene radical 
anions being removed from the system by dimerisation. The 

Table 1. Stilbene radical anion hyperfine coupling constants. 

Protona This workb Ref. 4 Ref. 5 
H' 4.52 4.37 4.51 
H2 1.94 1.90 1.94 
HS 3.02 2.96 3.03 
H4 0.34 0.30 0.30 
H5 0.87 0.81 0.83 
H6 3.88 3.89 4.00 

a Numbering as shown in Scheme 1. The assignments are based on 
reference 5. In THF/hexane mixtures at - 20 "C. 

Hyperfine coupling constant/G 

unique feature of the BuLi-KOCMe,Et mixture therefore 
appears to be its metallating power, rather than any special 
electron-transfer behaviour. Radical anion reactions are not, 
for instance, observed in metallations of alkylbenzenes with 
BuLi-TMEDA because the base is not strong enough to form 
the intermediate dianion salt. BuLi-TMEDA also produces 
more ring metallated productss than BuLi-KOCMe,Et, which 
strongly favours benzylic protons. 

Such dianion-radical anion equilibria are not universal. The 
dilithium salt of the tribenzylidenemethane dianion,' (4), for 
instance, does not give an e.s.r. spectrum in THF, even when 
photolysed. Such Y-conjugated dianions are particularly 
stable as charge repulsion is lower than in the corresponding 
cyclic ~ysterns.~~* Charge repulsion in 1 ,Zdimetallated com- 
pounds is particularly strong as the two 'anionic' centres are 
vicinal to each other, so that this may be the factor determin- 
ing the redox behaviour of organic dianion salts. 
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