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In the series of the monocyclic conjugated ketones, called annulenones,! the [3], (5]
and [7) members or their derivatives have been rather extensively studied. Recently, the
[11],2 [13],1 [15]® and [17]* members of the series have been reported. The only missing
member is the nine-membered ring ketone, [9]annulenone ;,5 the m-electron analog of
cyclopentadienone.6 We wish to report the preparation and properties of the dibenzo deri-
vative of i, as well as a versatile route to derivatives of the corresponding hydrocarbon
11H-dibenzola, c]cyclononatetraene (DBCNT) (g)."

Ozonolysis of 2,3-dihydro-lH-cyclopentall]phenanthrene8 (g) yvielded the diketone i,g
mp 190° (FtOH, 90%); mass spectrum, m/e 250 (M), 222 (M-CO), 194 (M-2CO) and 152 (100%);

vCHC13 230 (¢ 16,250) and 285 nm sh (2,200); nmr (CDCl,)

EtOH
max ax

(ecm~1) 1670, 1680 (C =0); A
6 = 7.54 ppm (8H, m), 2.56 (4H, m) and 1.8 (2H, m). Treatment of 4 with PhLi in ether afford-

ed 80% of the corresponding diol 5,% mp 180° (benzene-hexane); mass spectrum, m/e 406 (M),

v CHEL, (cm-1) 3400 (OH); A FOH
max max

388 (M-H,0) and 370 (M-2H,0); 254 (¢ 1,250) and 260 nm

(1,240). The nmr spectrum shows signals at 6 = 8.08 (2H, dd, J =8.2 Hz assigned to protons
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H, and H; of the biphenyl system), 7.2 (4H, m H,, H;, H; and Hy), 7.16 (10H, broad singlet,
6.4 (2H, dd, J =8.2 Hz, assigned to protons H; and Hg facing the phenyl rings and thus
shielded) and 2.15 (8H, m, alicyclic and hydroxyl protons).’® Dehydration of § with p-
toluenesulfonic acid in benzene and chromatography on silica-gel afforded 2,9 a 9,13-diphenyl
derivative of DBCNT (g) in 70% yield, mp 113° (hexane): mass spectrum, m/e 370 (M),

f]tS(H 245 (£22,000), 265 (15,400) and 317 nm (90); nmr

356 (M-CH,), 278 and 215 (100%); X
{CDCL,) & = 7.13 (18H, m, aromatic), 5.95 (2H, t, Hyy and Hy,, J = 6.0 Hz) and 3.0 (2H, t, allylic
Hyy, J =6.0 Hz),?® Dreiding models indicate the molecule of 2 to be nonplanar and dissym-
metric, so that the observed equivalence of the allylic protons at room temperature points
to a rapid ring inversion.!!

The synthesis of the dibenzol9]annulenone derivative 7 was achieved by an analogous

route starting from §.8 Treatment of 8 with ethylene glycol and TsOH gave the ketal,'? and

its ozonolysis gave the triketone monoketal g,g mp 132° (EtOH, 90%): in the ir the carbonyl

absorption appears at 1670 cm~}; Aritg(H 245 (£ 4,800) and 282 nm (800); nmr (CDCly) ppm
6 = 7.60 (8H, m), 3.96 (4H, s, ketal protons) and an AB quartet (6A = 3.10, 6B = 2,75, JAB =
= 14 Hz, 4H, assigned to the alicyclic protons).® Treatment of 9 with PhLi yields the diol
2,9 mp 217° (70%; cyclohexane); v Sgglf‘ (cm~1) 3400 (OH), 780, 750 and 700; )\it;H 257

(€4,200) and 325 nm sh (280), The nmr spectrum was similar to that of 5: & = 8.22 (2H, dd,
J = 8.2 Hz, assigned to H, and Hg), 7.2 (4H, m, H2,11,6,7): 7.05 (10H, broad singlet, phenyl
protons), 6.28(2H, dd, J = 8.2 Hz), 4.86 (2H, m, OH), 4.1 (4H, s, ketal protons) and an AB

quartet (6, = 2.91, 6 _ = 2.40 ppm, J = 15,2 Hz).1%¥ Reaction of 10 with p-toluenesulfonic

A B AB

acid afforded the desired 9,13-diphenyl-11H-dibenzola, cjcyclononatetraene-11-one (Z),9
mp 193° (chromatography on silica-gel); mass spectrum, m/e 384 (M), 356 (M-CO), 330,

v CHCl, FtOH 999 ¢ (€28,000), 252 (13,300)
max max

279 and 254 (100%); {em-1) 1605 (C = O);15 X
and 309 nm (18,200)., The uv spectrum is in good agreement with tl:le uv spectra of other
unsaturated nine-membered ring ketones,® but shows higher intensity bands due to the
higher degree of conjugation. The nmr spectrum shows signals at 6 = 7.30 (18H, m), 6.63ppm

(2H, s, vinylic Hyy and Hyy).



No.28 2673

The [9]annulenone is a 4n+3 ring system and could be expected, if planar, to sustain
a paramagnetic ring current, which would shift the vinylic protons H;q and Hy, to higher
field.” By comparison with literature data® it appears that the vinylic absorption is not
shifted and no ring current is present; we could, therefore, assume that the molecule is

not planar.18

X X
OH
(O O
4 X = CH, 5 X =CH,, R =Ph
_O—CH, O — CH,
9 X=C | 19X=c< | , R=Ph
= >0 - CH, = O — CH,
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