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Recently Staley §£_§£.1 reported that treatment of tricyclic syn-"2+2"dimer
of cyclooctatetraene (l)2 with KNH, 1n liguid ammonmia at -78°C gave a fused 107
aromatic dianaion. In contrast, action of potassium t-butoxide upon (l) in DMSQ
at 55°C for two days afforded an 1someric colorlsss crystalline hydrocarbon (2),
mp 53%, 1n 77% yield. Upon catalytic hydrogenation, (2) absorbed four molses of
hydrogen. (2) shows a highly complex proton nmr spectrum at & 6.2-5.2 (8H) and

13C nmr spectrum has sixteen peaks. These data indicate (g) to

3 7-1.7 (8H).
be a pentacyclic tetraéne of low symmetry. The structure of (2) was established
by an X~-ray analysais.

Single crystals suitable for X-ray analysis could be grown from ethyl aceta-
te/1sopropanol solution, The crystal data derived from X-ray photographs and
from the angular settings of 17 reflexions in a diffractometer are as follows:
monoclinic, a = 6,422(2), b = 12,145(3), c = 14,346(4) R. g = 97,75(2)°, calcula-
ted density D, = 1.248 gt.‘.rn-3 with 2 = 4, D = 1.245 gcm_3 (cbtained by flotation),
systematic absences for the reflexions (h0€) with & = add and (0kO) with k = odd,
space QToup P21/c.

Despate the low melting point a total of 1030 independent reflexions could

be measured on 2 Picker-FACSI-diffractometer (MoKa radiation with X = 0.7107 R,
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Table,

1 - 2= 1.547 K

1 - 5= 1,575

1 - 10 = 1 537

1 - 15 = 1,489

2 - 3= 1,491
3....8 = 2,903 R
2-1- 5= 101.4°
2 -1-10= 91.5
2 -1 - 16 = 120.4
5 -1 - 10 = 104.5
5-1-16 = 113.9
10 -1 - 16 = 121.2
1 -2« 3= 1057
1 -2 - 9= 87.3
3 -2~ 9= 116.4
2 -3 - 4= 110.3
3 -4~ 5= 112.4

graphite monochromator, @ - 29 scan i1n the range 4%< 20 <400, 937 reflexion
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intensities with I> 3¢ signifacantly different from zero)

solved with the aid of direct method using a highly automated version of MULTAN
All carbon maxima appeared in the corresponding E-map

Hydrogen positions were obtained from a difference Fourier synthesas.
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Ro. 11
0.2%)
12 = 1.548 R
13 = 1.504
14 = 1,333
15 = 1 472
16 = 1 341
9 = g9 g
11 = 104.2
11 = 117 5
10 = 100.2
12 = 111.1
12 = 109.9
13 = 115.0
14 = 125 3
15 = 128.3
16 = 130 0
1% = 128 1

The structure was

3

Least-squares refinements of all coordinatss and of amisotropic thermal parame-

ters for the carbon atoms converged at an R-value of 3.6 % (calculated for the

937 F_'s with associated intensities I>30).

The hydrogen atcms were restricted

to 1sotropic temperature motion with B-values adopted from their nearest carbons.

i remarkable feature of the molecule 1s a very long single bond C2-C9 (1.617

R), which 1s among the longest on record for carbon.

The lenaothening 1s possi-

bly due to the strong repelent forces which arise between two double bonds orien-

ted face-to-face 1f they come too close together (here C3-C4 and C7-C8).

Similar examples are known.
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Fiqure Stereoscopic View of the Molecule (g) with Thermal-Ellipsoids
at the 20% Probability Density Level, (The spheres aof hydragen atoms
are on an arbitrary scale. Double bonds are drawn as darkened lines)

Suggested mechanism for the formation of (g) involyes abstraction of allylac
proton with the base to give an intermediate carbanmion {3). As can be seen from
the drawing one of the folded conformations of (Q) seems espacially favorable for
the subsequent relocation of bonds. The degree of folding, and consegquently the
proximity of one of the double bonds to the developing carbanion center, 1s pre-
sumably increased by flattening of the cther cyclooctatriene ring due to the sz

nature of 1ts allylic carbanion centar.5
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The structure of (2) contains a 1,5-cyclooctadiens unit. The uv-spectrum
(cyclohexane) reveals lmax(e) at 255 nm (5,00D). We cbserve a bathochromic
shift of 27 nm with respect to 1,3-cyclooctadiene. (2) has so far refused to

close photochemically to a bridged homopentaprismane and resambles hypnstrnphene6
in this respect. (2) does not undergo addition reaction with potential dieno-
philes either, indicating high strain in the cyclooctadiene portlon.s Further
chemistry of (g) 1s under active 1investigation and will be reported.
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