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Summary: 8-Phenyl- and 8,9-diphenylbicyclo[5.2.O]nonatetraenyl anion, 

obtained in fairly stable solutions by base treatment of the corre- 
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sponding bicyclo[5.2.0]nona-1,3,5,8-tetraenes, display properties 

characteristic of aromatic systems. 

Recently we have reported the synthesis and X-ray crystal structure of 

bicyclo[6.2.0ldecapentaenes (1j.l The results suggest, in contrast with the 

transient nature of butalene3 and the nonplanar, polyolefinic nature of 

octalene, 
4 
that the aromatic stabilization of 1 asa peripheral 4ni2 n-electron - 

system prevails over the antiaromatic destabilization of the component 4n 

n-electron rings, counterbalancing enough the strain energy associated with 

the (near) planar geometry. In view of less strain energy of planar seven 

membered ring compared with planar eight-membered ring, bicyclo[5.2.0lnona- 

tetraenyl anion (L), which is isoelectronic to I, would be expected to be also 

a resonance stabilized species. As a related compound, Staley et al. reported 

the synthesis of 8,9-benzo compound 3 which was stated to behave as both a - 
peripheral 4n+2 r-electron system and a local 4n n-electron system. 5 We here 

describe the synthesis and some properties of 8-phenyl- and 8,9-diphenyl- 

bicyclo[5.2.0]nonatetraenyl anion (2a) and (2b). - - 
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Our approach is based on Jones' findings that cycloheptatrienylidene adds 

to phenylacetylene giving 8-phenylbicyclo[5.2.Oinona-1,3,5,8_tetraene (4) 

probably via a spiro[2,6lnona-1,4,6,8-tetraene. It was expected that treat- 

ment of 4 with bases should produce anion &, if this 10 r-electron system is - 
really stabilized by resonance. In order to make NMR analysis easier by 
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introduction of symmetry, it was desirable to prepare 8,9-diphenyl compound 5 - 
that had not been described in the literature. Diphenylacetylene was, however, 

much less reactive toward the carbene, and after several unsuccessful attempts 

it was found that 5 was obtainable, albeit low yield, - under a condition of high 

concentration of the acetylene. 7 

When treated with either n-butyl lithium or lithium diisopropylamide (LDA) 

in tetrahydrofuran (THF) below OOC, 4 and 5 cleanly yielded anion 2a and 2&, - - - 
respectively, in deep permanganate-colored solutions. Anion 2b was also formed - 

by action of sodium 

ture. These anions 

gas atmosphere, and 

caused no change in 

hydride on 2 in dimethyl sulfoxide (DMSO) at room tempera- 

were stable in solutions at room temperature under inert 

heating of a DMSO solution of 2b at 8O“C for four hours 
1 

- 

its H-NMR spectrum, indicating a high thermal stability. 
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I: R=H, R'=Ph 

2: R-R'-Ph 

6: R"-!-I 

7: R"-CH3 

The 'H-NMR spectrum of 2b is shown in Fig. 1, which is indicative of the - 

c2v 
symmetry of the molecule. The parameters deduced are given below. 

In THF-dS In DMSO-d6 

'2,6 =6.64 6.64 

63,5 =5.60 5.60 

64=5.96 5.98 

62,,6,=7.50 7.45 

fi3,,5,=7.03 7.13 

&4' =6.60 6.72 

J23=8.3 

J34=9.3 

J24=1.0 

Fig. 1 The ' H-NMR spectrum (90 MHz) of 8,9-diphenyl- 
bicyclo[5.2.0]nonatetraenyl anion (as sodium salt) 
in DMSO-d6 



The unsymmetrical anion 2a exhibits the following 
1 
H-NMR signals: 6 (THF- - 

d8) 5.44 (t, H-3 or 5), 5.54 (t, H-3 or 5), 5.96 (t, H-4), 6.2-6.6 (m, H-2,6, 

4'), 6.74 (s, H-9), 6.91 (t, H-3', 5'), 7.31 (d, H-2', 6'). 

The center of gravity of the seven-membered ring protons of 2a and 2b are - - 

d ca 6.0 and 6.09, respectively, which are about 0.6 ppm lower than that of 

8,9-benzo compound 3 (6av =5.43)5 and close to the center of gravity of the 
. 

ring protons of 1,6-methanocyclononatetraenyl anion (6av =ca 6.0), a 10 TI- 

electron aromatic ion. 
8 

The four-membered ring proton of 2a (8=6.74) is ob- - 

served down-shifted about 0.2 ppm compared to that of the precursor 4 (S=6.51) 

in spite of increased charge density. It is also noteworthy that the difference 

between the coupling constants, J23 and Jj4, of 2b (AJ=l.O Hz) is smaller than _ 

that of Ag(AJ=2.3 Hz)~ and only slightly larger than heptalene dianion (AJ= 

0.55 Hz), suggesting a rather small bond alternation, if any, in C-2 to C-6. 

These observations point to an appreciable degree of delocalization of 

the negative charge and of induction of diamagnetic ring current around the 

10 n-electron periphery of 2. 

The 13C-NMR spectrum of 2b shows signals at 6 (from TMS) 109.6 (d, JC_H= - 

148 Hz, C-2), 110.4 (d, 148 Hz, C-3), 116.2 (s, C-8), 119.0 (d, 144 Hz, C-4), 

120.2 (d, 160 Hz, C-4'), 125.5 (d, 158 Hz, C-3'), 128.2 (d, 156 Hz, C-2'), 

131.6 (s, C-l), 139.8 (s, C-l'), 
10 

further supporting delocalization of the 

negative charge. 

Quenching of 2b with water gave an air-sensitive, wine-colored, crystal- - 

line hydrocarbon 6 : 35% yield; mp 132°C; 6 (CC14) 3.85 (lH, s), 5.07 (lH, d, - 

J=6.2 Hz), 5.2-6-O (3H, m), 6.28 (lH, d, 11.6 Hz), 7.2 (lOH, m); Amax (cyclo- 

hexane) 244 (log E 4.26), 252 (sh, 4.21), 348 (4.35), 361 (4.54), 382 (4.57), 

464 (2.74), 496 (2.79), 537 nm (2.73).11 Treatment of 6 with LDA regenerated - 

2b. These data are in accord with the heptafulvene structure depicted in - 

which the 'H-NMR signals at 6 3.85, 5.07, and 6.28 can be reasonablly assigned 

to H-8, H-6, and H-2, respectively. Reaction of 2b with methyl iodide yielded - 

a similar compound 7 : 33% yield; oil; 6 (CC14) 1.72 (3H, s), 5.01 (lH, d, J= - 

6.0 Hz), 5.2-6-O (3H, m), 6.28 (lH, d, 11.6 Hz), 7.2 (lOH, m). 

In conclusion, anions 2a and 2b behave as compounds of an aromatic 10 n- - - 

electron system. Since the phenyl group(s) in these anions would not severely 

perturb the n-electron system, the parent anion would be expected to show 

similar properties. 
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