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Recently Staley et al,’ reported that treatment of trlcycllc sy-“Z+Z”dlmer 

of cyclooctatetraene (1)2 with KNH2 In llquld ammonia at -78’C gave a fused 10~ 

aromatlc dlanlon. In contrast, action of potassium t-butoxlde upon (1) In DMSO 

at 55’C for two days afforded an lsomerlc colorless crystalllne hydrocarbon (2), 

mp 53’, In 77% yield. Upon catalytic hydrogenation, (2) absorbed fcaur moles of 

hydrogen. (2) shows a highly complex proton nmr spectrum at 8 6.2-5.2 (BH) and 

3 7-1.7 (8H). l3 C nmr spectrum has sixteen peaks. These data 1ndLcate (2) to 

be a pentacyclic tetraene of low symmetry. The structure of (2) was establlshed 

by an X-ray analysis. 

Single crystals suitable for X-ray analysis could be grown from ethyl aceta- 

te/isopropanol 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(Z), b = 12.145(3), c = 14.346(4) i, @ = 97.75(2)‘, calcula- 

ted density Ox = 1.248 gem 
-3 

with 2 = 4, Dm = 1.245 gem -’ (obtained by flotation), 

systematic absences for the reflexions (hoe) with e = odd and (OkO) with k = odd, 

space group PZ,/c. 

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

be measured on a Picker-FACSI-diffractometer (MoKa radlatlon with X = 0.7107 8, 
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Table. InteratomIc Distances (G 

1 - 2 = 1.547 R Z-9=1617/? 

I - 5 = 1.575 3 4 1 325 - = 

1 - 10 = 1 537 4 - 5 = 1 507 

1 - 16 = 1.489 5 6 1 578 - = 

2- 3= 1.491 6 - 7 = 1.510 

3 * * . . a = 2.903 R 4 

2 - 1 - 5 = 101.4o 

2 - 1 - 10 = 91.6 

2 - 1 - 16 = 120.4 

5 - 1 - 10 = 104.5 

5 - 1 - 16 = 113.9 

IO - 1 - 16 = 121.2 

1-2- 3 = 105.7 

l-2- 9 = 87.3 

3-z- 9 = 116.4 

2-3- 4 = 110.3 

3-4- 5 = 112.4 

. I . 7 = 2.023 R 

l-!i- 

1-5- 

4-s- 

5 - 6 - 

5-6- 11 = 102 1 6 - 11 - 12 = 111.1 

7-6- 11 = 107.1 10 - 11 - 12 = 109.9 

6 - 7 - 8 = 118.9 11 - 12 - 13 = 115.0 

7 - 8 - 9 = 119 3 12 - 13 - 14 = 125 3 

2 - 9 - 8 = 114.7 13 - 14 - 15 = 128.3 

z-9- 10 = 88.1 14 - 15 - 16 = 130 0 

8 - 9 - 10 = 113.3 1 - 16 - 1’1 = 126 1 

0 DO3 8) and Bond Angle,- (a = 0,*2’) 

6 - 11 = 1.549 R 11 - 12 = 1.540 R 

7 - 8 = 1 326 12 - 13 = 1.504 

8 - 9 = 1.456 13 - 14 = 1.333 

9 - 10 = 1 563 14 - 15 = 1 472 

lo - 11 = 1 513 15 - 16 = 1 341 

4 = 103.3O 1 -lO- 9= 09 6O 

6 = 104 2 1 - 10 - 11 = 104.2 

6 = 114.2 9 - 10 - 11 = 117 5 

7 = 111.8 6 - 11 - 10 = IOIl,2 

graphite monochromator, w - 20 scan II-I the range 4’< 29 < UO’, 937 reflexlon 

intensities with 1>3u slgnrflcantly different from zero) The structure was 

solved with the aid of direct method using a highly automated vsrslon of NLILTANJ 

All carbon maxima appeared In the corresponding E-map 

Hydrogen posltlons ulere obtained from a dlfferance Fourier synthesis. 

Least-squares refinements of all coordinates and of anlsotroplr thermal parame- 

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

937 FoPs with associated lntensltles 1>3ri). The hydrogen atcms were restrIcted 

to lsatroplc temperature motion with E-values adopted frnm their nearest carbons. 

A remarkable feature of the molecule 1s a very long single bond CZ-C9 (1,617 

R)* which 1s among the longest on record for carbon. The lenothenlng 1s possl- 

bly due to the strong repelent forces tuhlch arise between two double bonds q rien- 

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

Sl.mllar examples are known. 
4 



Figure Stereoscopic View of the Molecule (2) with Thermal-Ellipsoids 

at the 20% Probablllty Densl’cy Level. (The spheres af hydrogen atoms 

are on an arbitrary scale. Double bonds are drawn as darkened lines) 

Suggested mechanism for the formation of (‘2) involves abstractlon of allylic 

proton with the base to glue an rntermedrate carbanlon (2). As can be seen from 

the drawlng one of the folded conformations of (2) seems especially favorable for 

the subsequent relocation of bonds. The degree of folding, and consequently the 

proxlmlty of one of the double bands to the developing carbanlon center, 1s pre- 

sumably increased by flattening of the other cyclooctatrlene ring due to the Sp 
2 

nature of Its allyllc carbanlon center. 5 
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The structure of (2) contains a l,5-cyclooctadlene unit. The uv-spectrum 

(cyclohexane) reveals kmax(~) at 255 nm (5,000). We observe a bathochromlc 

shift of 27 nm with respect to 1,5-cyclooctadlene. (2) has so far refused to 

close photochemically to a bridged homopentaprlsmane and resembles hypostrophene 
6 

in this respect, (2) does not undergo addition reactlon with potential dleno- 

phlles erther, lndlcatlng high strain in the cyclooctadiene portion. 
5 

Further 

chemistry of (2) 1s under active lnvestlgatlon and will be reported. 
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