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Perturbation theory’ predicts that a fused conlugated system may be consldered a peri- 

pheral n-electron system perturbed by a vinyl cross lmk Anions derived from odd-membered 

conlugated rmgs containing 4n 13 carbon atoms should be “antlaromatic ’ 2 An adequate sub- 

strate for a study of perturbed svstems bear mg antlaromatlc” propartIes 1s the anlon 1 derived - 

from cyclooctaldeflfluorene 2 In this system the double bonds of the eight membered rmg are 

remote from the site of deprotonatlon and represent a sensltlve probe for delocallzatlon of the 

negative charge over the whole framework, e g 1 or la - - 

V e wish to report the svnthesls of cyrlooctaldeflfluorene 2 and the anion 1 derived from It _ _ 

Photocycloaddltion of 4 5-methylenphenanthrene 3 ulth maleic anhydride, using benzll as sensi- 

nulol 
tiz~r,~ followed by hydrolvsls gave 4 (70% yield) ’ limax (cm -‘) 1720 (C=O stretchmg) Oxlda- _ 

tlve blsdecarboxylatlon of 4 \Qlth lead tetraacetate” afforded after chromatography 5 (18% yield) - 

KBr 
m p 9R”, ma&s spectrum m,‘t 217 (3 + 1) 216 (XT, lOO%), 21’1 191, 190, 189, 108, vmax (cm-‘) 
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2909,163O 1455, 1260 750 (s), h;;;oherane 214 (E 15,800) 211 (lfi ZOO) 238 (lS,ZOO) 254 

ClO,ROO), 263'(1CI 4001 276 (ll,;OOl, 284(9,300) 300s m-n (3000), pmr” (CDCI,) 6= 3 04 ppm 

(s, ZH methylen protons), 4 44 (i, LP, benzvhc) 6 10 (s 211, vmyllc), 7 12-7 77 (m GH, aromat- 

1c’ Pyi-01vs1s of i (400” , 20 cm glass tubmg, fllled with glass chips) afforded 2 (85% yield - 

after chromatography red oil) ’ ‘/lass rpectrum, m/e 217 216 (W, loo%), 215, 191, 190, 189, 

109, 108 urnax (cm-” 31\50 1425, 1160, 770 (L), ‘730, Xmax cycl”hPxanP 255 (f 29,;OO) 273s(21,200), 

300 14,600), 346” nrn (1360), pmr d (CIVl,) 3 63 ppm (s, 2H, H& 5 b8 (d,d,ZIl,EI, and II,, 

J 4 5 : J:,, = 10 Hz T, G = T,,j = 2 Hz), 5 90 (d,d,2H, H, and Hi J, J = T, 7 - 10 Hz, J, 4 = J, 7 = 2 Hz) 

6 8’3-7 85 (m, 6H aromatIc) Irradlatlon of 2 afforded i as predlcted by the Woodward-Hoffman 

rules 7 

Treatment of 2 with n-butvl hthlum In THF-d, gave a dark red solution - The pmr spec- 

trums of the Formed amon 1 clearlv mdlLates the presence of a C, rymmetry axls The follow - 

mg spectrum mas observed 6 ppm 7 08 (d 4H, asslgned to H,, H, EI, and HA,, J,,: = J,,, = 8 111) 

6 78 (t ZH asslgned to H, and H,, J, 2 = J, z = 8 HT), 5 38 (s 1H HI,), 5 42 (dd, 213, II, and H,, 

J 54 -10 Hz, J,, = 4 Hz), 4 96 (dd, 217, H, and H,, J,,j = 10 EIz J, 5 = 4 Hz) It is surprlsmg that 

m the spectrum of the amon 1 the H,,H,,-protons reronate at exactly the same place as the _’ 

H,, H, protons 

In order to gam further mslght of tha degree of the delorallzation of the negative charge m 

l_, we prepared the cyclopentafdeflphenanthrene amon 6 from its parent hydrocarbon 7 This _ _ 

amon 1s closely related to 1_, and it may be consldered’ as a peripheral perturbed aromatic 

[13]annulenyl anion Treatment of 3 with n-butyl Ilthlum m THF-d, yielded amon 6 ’ The pmr - _ 

spectrum of 6 shows the followmg parameters d ppm 7 73 (s, 2H, H, and HS), 7 41 (m, 4H Hz, _ 

H,, H, and H,), 7 00 (dd, ZH, H, and H,, Jz,l = J, R = 8 Hz, J,,l = J,,, = 2 H7) 6 06 (5, lH, II,) In 

spite of the negative charge of 5, protons H, and H, are shlfted downfleld (ra 0 5 ppm) relative 

to 3 The other aromatic protons are not affected This observation reveals a paratroplc char- 

acter of 6 Quenchmg of 5 with D,O or CH,I yielded quantltatrvely 3” and 2_b respectively 4 The 

pmr spectrum of 3a 1s slmllar to the spectrum of 3 except for the H, which corresponds to one - - 

proton. The pmr spectrum of ?b 1s as followS 6 ppm (CDCl,) 7 55-7 85 (m, 811) 4 40 (1, 1H 

J I_ 8 Hz), 1 65 (d, 3H, J = 8 Hz) 
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Thp pmr spectrum of 1 reveals an upfleld shift of the vmvllc protons (H,, H,, H,, H7) com- - 

pared with the parent hydrocarbon 2 (IT, and H, are shlfted bv 0 5 ppm H, and H, by 0 7 ppm) 

The aromatlc protons are also shIelded and they are shlftpd upfIeld bv CT 0 8 ppm It should be 

noted that protons Fil H,, IJ, and FJIO are les-: shlelded than H, and H,, thus excludmg a resona- 

tlve shleldmg bv the negative Lhargc m the svstem A compar lson of the chemrt al shifts of 1 

and 6 shows that m 6 protons H, and H, are deshlelded (6 = 7 77 ppmi while the methylene pro- - _ 

ton H,, m 1 is shlfted upfield by 0 21 ppm compared to H, m 6 These nmr data ara ronslstent - _ 

with the assumption that the negative charge m 1 16 delocalized over the whole network, thus _ 

yleldmg a perturbed paratroplc (“antlaromatzc”) [15]annul?nvl amon la Thus 1s the first cx- _ 

amply to our knowledge of a perturbed annulenvl amon showmg “antlaromatlc” properties 

Amon 6 on the other hand, may he cnnsldered as ? diatroy,ic (“sromatlc ) perturbed [l?]annu- _ 

lenvl amon 

- 

2, R - II 

3a, R = D - 

3b, R = CH, - 
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