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Perturbation theory1 predicts that a fused conjugated system may be considered a peri-
pheral 7-electron system perturbed by a vinyl cross link  Amons derived from odd-membered
conjugated rings contaimning 4n +3 carbon atoms should be "antiaromatic ' 2 An adequate sub-
strate for a study of perturbed svstems bear mg antiaromatic’’ properties 1s the anion 1 dertved
from cyclooctaldeflfluorene 2 In this system the double bonds of the eight membered ring are
remote from the aite of deprotonation and represent a sensitive probe for delocalization of the
negative charge over the whole framework, e g | orla

Ve wish to report the svnthesis of cyclooctaldeflfluorene 2 and the anmion 1 derived from 1t

Photocycloaddition of 4 5-methylenphenanthrene 3 with maleic anhydride, using benzil as sensi-

nuiol (

(m~1) 1720 (C=0 stretching) Oxida-
max

tizer,? followed by hydrolyeis gave 4 (70% yield) * v
tive bisdecarboxylation of 4 with lead tetraacetate® afforded after chromatography 5 (18% yield)
KBr
v
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m p 98°, mass spectrum m/je 217 (3 + 1) 218 (M, 100%), 215 191, 190, 189, 108, N {cm™!)
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cvelohexane
max

2909, 1630 1455, 1260 750 (s), A 214 (¢ 18,800) 231 (16 200) 238(12,200) 254
(10,200), 2635(10 400 276 (11,500), 284 (9,300} 300% nm (3000), pmrf (CDC1,) 6= 13 84 ppm

(s, 2H methylen protons), 4 44 (s, 2H, benzvlic) 6 10 (s 211, vinylic), 7 12-7 77 {m 6H, aromat-
1c)  Pyrolvsis of 5 (400°, 20 cm glass tubing, filled with glass chips) afforded 2 (85% y1eld

after chromatography red o11) * Viass spectrum, m/e 217 216 (M, 100%), 215, 191, 190, 189,

(em-1) 3050 1425, 1160, 770 (s), 730, ACYCIONEXANE o 0 95 500) 2735 (21,200),

109, 108 v
max

max
300(4,600), 346°% nm (1360), pmr 6 (CNC1,) 3 63 ppm (s, 2H, Hy ), 5 68 (d,d,2H,H; and Hy,

Js5=T7e=10Hz Jy5=T;5=2 Hz), 5 90{(d,d,2H, H, and H; Ty 4= Ty7 10 Hz, Jgg=J54=2 Hz)
6 83-7 85 (m, 6H aromatic) Irradiation of 2 afforded 5 as predicted by the Woodward-Hoffman

rules ?

Treatment of 2 with n-butyl hithium 1n THF -dg4 gave a dark red solution The pmr spec-
trum?® of the formed anion 1 clearlv indicates the presence of a C, symmetry axis The follow -
ing spectrum was observed 6 ppm 7 08 (d 4H, assigned to Hy, Hy Hpand Hy, Jp 3 = Jp437 8 Hz)
6 38 {t 2H assigned to Hy and Hy, J, 5= J;, = 8 H7), 538 (s 1H Hy), 5 42 (dd, 2H, H, and H,,
J54 =10 Hz, Jg, = 4 Hz), 4 96 (dd, 2H, Hg and H, Jy 5= 10 Hz J; 5= 4 Hz) It 1s surprising that
in the spectrum of the amon 1, the Hy, Hjs-protons resonate at exactly the same place as the
H,, Hy protons

In order to gain further insight of the degree of the delocalization of the negative charge in
1, we prepared the cyclopentaldeflphenanthrene anion 6 from its parent hydrocarbon 3 This
anion 1s closely related to 1, and it may be considered! as a peripheral perturbed aromatic
[13]annulenyl anion Treatment of 3 with n-butyl lithium 1n THF-d, yielded anion § Y The pmr
spectrum of 8 shows the following parameters & ppm 7 73 (s, 2H, H, and Hg), 7 41 (m, 4H H,,
Hj, Hg and H,), 7 00 (dd, 2H, H, and Hy, Jp 1 = Jy o= 8Hz, Jy =Jg 5= 2H7) 6 06 (s, 1H, Hy) In
spite of the negative charge of 6, protons H, and He are shifted downfield (ca 05 ppm) relative
to 3 The other aromatic protons are not affected This observation reveals a paratropic char-
acter of 6 Quenching of § with DO or CHyl yrelded quantitatively 3a and 3b respectively * The
pmr spectrum of 3a 18 similar to the spectrum of 3 except for the Hg which corresponds to one
proton. The pmr spectrum of 3b 1s as follows & ppm (CDC1y) 7 55-7 85 (m, 8I1) 4 40 (1, 1H

J=8Hz) 165 (d 3H J=8Hz)
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The pmr spectrum of 1_ reveals an upfield shift of the vinvlic protons (H4, Hg, Hy, H7) com-
pared with the parent hydrocarbon 2 (If, and H; are shifted bv 0 3 ppm H; and Hg by 0 7 ppm)
The aromatic protons are also shielded and they are shifted upfield by ¢ 0 8 ppm It should be
noted that protons Hy; Hj, Il and Iy, are less shielded than H, and Hg, thus excluding & resona-
tive shielding bv the negative charge in the svstem A comparison of the chemical shifts of 1
and 6 shows that in 6 protons H, and H, are deshielded (6 = 7 73 ppm) while the methylene pro-
ton Hy; 1in 1 1s shifted upfield by 0 23 ppm compared to Hyin 6 These nmr data are consistent
with the assumption that the negative charge in 1 1s delocalized over the whole network, thus
yielding a perturbed paratropic ("antiaromatic') [15]annulenvl amon la  This 1s the Nrst ex-
ample to our knowledge of a perturbed annulenvl amon showing "antiaromatic" properties

Amon 6 on the other hand, may be considered as 1 diatropic ("aramatic ) perturbed [19]annu-

lenyl anion
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