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Cyclononatetraenyl anion (I) was prepared in 1963 and proved to be a stable aromatic 10-r 

electron system.2 The corresponding bis-(N-dimethylamino)-nonafulvene (II) was found to be 

unstable at room temperature. 3 We wish to report the preparation and properties of nonaful- 

venes*‘” derived from the dibenzo derivative III of cvclononatetraene (DISCNT) for which we 

have developed recent19 a convenient synthesis. 

Treatment of 2,7-diphenyl-3,4:5,6-dibenzocyclononatetraene (III) in diethyl ether-d, with 

n-butyl lithium at room temperature in vacua gave a deep red-violet solution. The freshly 

prepared anion showed nmr’ signals at ?J =7.50-7.33 (20 H, m), 3.76 ppm (2H, t, J=8.0 Hz), 

which slowly changed; the triplet at 3.76 ppm disappeared and a new aromatic multiplet 

emerged, and all protons appeared at 6.00-8.00 ppm. The analogous phenomenon was observed 

recently in the corresponding non-phenylated anion.’ We submit thal the freshly prepared 

anion is a pentadienyl anion which undergoes a transformation to the delocalized and therefore 

probably planar anion IV. Quenching of the latter with D,O gave the 9-monodeuterated deriva- 

tive of III in 50% yield (H,, H, appear at 6-6.0 ppm, 2H, d). Successive deuterations yielded 

the 9,9’-dideuterated derivative of III (HI, H, appear at 6 -6.0 ppm, 211,s). Y’he reaction 

the anion derived from III with the complex derived from DnIF and (CH,XSO,’ (in ether 
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afforded in 22% yield lO-dimethylamino-2.7-diphenyl-3,4:5,6-diben~ononafulvene (Va),yellow 

EtOH 
plates, m.p. 160” (ethanol),*’ hmax 250’ (6 18,600), 256’ (17,400), 265’ (16,000), 356 nm 

(21,000); nmr’(CDCls) 6- 7.36-6.66 (19H, m). 6.21 (1 H. s, H,), 6.10 (1 H, d, Hs, J,,i, - 1 Hz), 

2.88 (6 H, s). Rcac:icn of the anion of III with para-dimethylaminobenzaldehyde gave after 

chromatography on silica-gel the yellow IO-(e-dimethylaminophenyl)-2,7-diphenyl-3,4:5,6- 

dibenzononafulvene (Vb), yield lo%, m.p. 210’ (ethanol),‘O Amax EtoH 230 (6 30,000), 250 (19,200). 

280 (15,300), 386 nm (37,600); nmr’ (CDCl,) 6- 7.96-6.86 (25H, m), 3.25 (6H,s). The dimethyl- 

amino protons both in Va and Vb appear as singlets.” 

Reaction of the anion derived from III with para-chlorobenzaldehyde gave in 55% yield a 

carbinol m.p. 183” (hexane) which showed the expected spectroscopic properties.1° Dehydration 

of the carbinol under basic conditions failed, but reaction with TsOH in benzene (reflux) afford- 

ed the fulvene Vc in 60% yield, m. p. 115” (ethanol),” Xmax EXoH 224’ (& 34,000), 240 (30,000), 265’ 

(24,000). 346 nm (9,000); nmr’ (CDCl,) 6 - 7.83-6.66 (m). Similarly the reaction of the anion 

derived from III with benzaldehyde and anisaldehyde gave the corresponding carbinols” which 

afforded upon dehydration with TsOH the fulvenes Vd and Ve respectively; Vd, (30% overall 

yield from III) m.p. 112’ (ethanol), to showed the following spectral properties: Amax EtoH 224 

(E 46,000), 240 (38,000), 308’(7.000), 340 (6,900), 400’ nm (1160); nmr’ (CDCls) 6- 7.70-6.50 

(m). The nonafulvene Ve (10% overall yield from III) m.p. 80” (ethanol),” showed the following 

spect.ra: X n”l’,“x” 240’ (E 15,500), 349 nm (24.000); nmr’ (CDCl,) 6- 7.50-6.55 (25 H, m), 3.74 

(3 R. s). 

Ail the fulrenes prepared were yellow crystalline compounds and appear to be stable to 

light and air in contrast to the labile nonafulvene (II) and the simple pentafulvenes. 
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What is the contribution of the dipolar resonance form VI to the ground state of these 

fulvenes and what is the degree of their aromaticity? In all the fulvenes studied the vinylic ring 

protons are shifted approx. 40-50 Hz to lower field and merge with the aromatic protons. 

Neither of the nonafulvenes Va and Vb, exhibits a significant shift of their dimethylamino pro- 

tons upon addition of Eu(DPM), even at a molar ratio of 1 : 1. It should be noted that also in the 

nmr spectra of N -dimethylamino - pentafulvene no shift of the dimethylamino protons has 

been observed upon the addition of up to 1 : 1 molar ratios of Eu(DPM),.n This fact can be inter- 

preted in terms of reduced electron density at the nitrogen atoms of Va and Vb which would 

indicate a high dipolar character of Va and Vb in the ground state. The electronic spectra of 

the fulvenes Va-e show a high intensity band in the region of 340-400 nm thus resembling the 

pentafulvene series.” The solvent dependence of the absorption of the long-wave band in the uv 

spectra also resembles that of dipolar systems. ” Hafner3 assigns the long-wave absorption at 

403 nm to the nonafulvene II. This absorption as well as the chemical shift of the ring protons 

of II (a - 7.1-7.7) are in accord with our results thus indicating that the annelation did not affect 

diversely the “nonafulvene character”. Most significant are the dipole moments of the nona- 

fulvenes reported here. u The dipole moments of Va and Vb are 2.7 and 2.8 Debye respectively; 

these dipole moments are lower than those of the corresponding simple pentafulvenes.” 

These results together with the nmr and uv data indicate that the dipolar structure (VI) 

contributes to the ground state of the annelated nonafulvenes. However, this contribution cannot 

be assessed quantitatively at this moment. We hope that X-ray studies and theoretical calcula- 

tions will shed light upon this problem. 
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