CHEMISTRY LETTERS, pp. 1273-1276, 1975. Published by the Chemical Society of Japan

4,5:8,9-DIBENZO-2,10-CYCLOUNDECADIEN-6-YNE: A POTENTIAL PRECURSOR

OF A NON-BRIDGED [11JANNULENYL CATION
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Two geometrical isomers of 4,5 : 8,9-dibenzo-2,10-cycloundecadien-6-yne
were prepared by a Wittig reaction between 2,2'-diformyldiphenylacetylene
and trimethylenedi(triphenylphosphonium bromide). Their stereochemical
configuration, cis, trans (I) and trans, trans (II) were deduced from the nmr
spectral data. Attempts to use (I) and (II) as precursors to the [11]annulenyl

cation (III) have so far not been realized.

Bridged cycloundecapentaenes have previously been prepared by Vogel and Ogawa. These
neutral parent hydrocarbons served as precursors of carbenium ions which manifest aromatic
character.!® Somewhat surprisingly, bridged hetero[l1]Jannulenes do not possess paratropic
character and behave like simple cyclic olefins.® We report the preparation and properties of
cis,trans-4,5 : 8,9-dibenzo-2,10-cycloundecadien-6 - yne (I) and trans,trans-4,5 : §,9-dibenzo-
2,10-cycloundecadien-6-yne (II). These two geometrical iSomers may serve as precursors to
the non-bridged [11]annulenyl cation (III),®

A Wittig reaction between 2,2'-diformyldiphenylacetylene’ and trimethylenedi(triphenyl-
phosphonium bromide)? with sodium methoxide in DMF at high dilution at 70°C (1 hr.) and 80°C

(6 hrs.) afforded amixture of (I)and (II). Chromatography onsilica gel, gave (I)as the major product®
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(2-3% yield of an oily substance, 10% yield from consumed 2,2'-diformyldiphenylacetylene). The
structure of (I) was deduced from its spectral properties as follows: mass spect. m/e = 243

(MF +1, 14%), 242 (M™*,70%), 241 (M -1, 100% parent peak), 121 (M**, 7%); ir (neat) 3060, 3000,

CH,CN

253 (€ 110,000),
max

2926, 2860, 1460, 1430, 960 (trans double bond), 790 and 750 cm™; uv, X
2595 (106,000), 293 (12,400), 317 nm (12,700). The nmr spectrum?!® of (I), consists of methylene
protons absorption, olefinic protons absorption and an aromatic multiplet. The methylene protons
(the X part of an ABX, pattern) appeared as eight lines centered at 2.74 ppm (2H, Ji,2 = 8.0 Hz,
J1,11 =6.0 Hz, J; 30 =1.0 Hz, J; 3< 0.5 Hz), assigned to H;. In the olefinic region two AB parts of
two ABX, spin systems appeared. One AB part appeared as triplets and had the following para-
meters: 6 = 6.13 ppm (1H, assigned to Hyy, Jyo,11 = 16.0 Hz, J; 13 = 6.0 Hz); 65 = 6.47 ppm (1 H,
assigned to Hyq, Jyg,11 = 16.0 Hz, J; 39 = 1.0 Hz). The second AB spectrum had the following para-
meters: 65 = 6.24 ppm (1 H, assigned to Hy, Jp,3 = 12.0 Hz, Jy, = 8.0 Hz; 6p = 6.49 ppm (1H, as-
signed to Hy, J3 3 = 12.0 Hz, J; 350.5 Hz). On the basis of the value of Jy,5 and Ji0,11, @ cis and a
trans configuration is ascribed to C; = C3 and Cyy = Cy; respectively. The aromatic protons appeared
at 8 = 7.11-7.58 ppm (8H, m). Double resonance experiments confirmed the above assignments.
Irradiation at 2.74 ppm rendered the two double triplets at 6.13 and 6.24 ppm (H;; and Hz) into

two normal A parts of an AB spectrum. Concomitantly, the narrow triplets at 6.47 and 6.49 ppm
(Hyo and H3) turned into two normal B parts of an AB spectrum. Thus, the double resonance
experiment gave two clear AB patterns. The nmr spectrum of (11)%1° consists of methylene
protons absorption, olefinic protons absorption and an aromatic multiplet. It is much simpler than
the spectrum of (I), and consists of one ABX, system. The methylene protons (the X spins of the
ABX, spin system) appear as a triplet of triplets 6 = 2.95 ppm (2H, Ji,2 = Ji,11 = 6.5 Hz,

Ji,3= Jl’m = 1.0 Hz) assigned to H;. The AB part of the ABX, appears as two triplets and two
broad lines. It had the following parameters: 6 =6.10 ppm (2H, assigned to H, and Hyy,

Js,3 = J10,11 = 16.0 Hz, J1,z = Jy,11 = 6.5 Hz); 6p = 6.81 ppm (2H, assigned to H; and Hy,, Ja,3 =

= J1o,11 = 16.0 Hz, Jj,3 could not be observed since this absorption appeared as two broad lines).
The aromatic protons appeared at § = 7.11-7.58 ppm (8H, m). Irradiation at 6.10 ppm rendered
the triplet of triplets into a broad singlet. Irradiatic;n at 2.95 ppm rendered the olefinic spectrum
into an AB type spectrum. The two triplets at 6.10 ppm gave two sharp lines, while the broad

lines at 6.81 ppm became narrower. On the basis of the value of Jy 3 = Jig,11 = 16.0 Hz a t{rans,trans

configuration is ascribed to Cy = C3 and Cyg = Cyy. The nmr spectra of both (I) and (II) did not
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change in the temperature range of -60 to +100°C.

Attempts to convert the cycloundecadienyne system into the [11]annulenyl cation (III)
were carried out under different experimental conditions and a variety of reagents. With tri-
phenylcarbenium tetrafluoroborate in CD3;CN the disappearance of the olefinic and methylene
absorptions in the nmr followed by the development of a triphenylmethane band at 5.56 ppm
were noted. However no characteristic nmr spectrum of the ion could be observed. Experi-
ments at lower temperature or with low nucleophilicity reagents (e.g. SbF;) and superacids (e.g.

magic acid)failed to give conclusive evidence, thus only a tentative formula of (III) may be assumed.
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