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TRIS-[2.2.1]- and TRIS-[2.2,27-c-HOMOBENZENES

Gabrielle McMullen, Gottfried Sedelmeier, Rainer Hildebrand, Haus Fritz,
Horst Prinzbach

Chemisches Laboratorium der Universitdt Freiburg i.Br., BRD

Abstract: Tris-[2.2.1]- and tris-[2.2.2)-c-homobenzenes are synthesised by reaction of
1,1'-bicyclobutenyl with appropriate dienophiles and hydrogenation of the adducts,

For [2+2+2]—cycloreversions of the type 1 — 3, the "homoaromatic" stabilisation
of the transition states 2 is very much dependent on the length of the bridges (x).
In the case of the [1.1.1]- as well as the [2.1.1]—framework, this process is thermal-
1)

ly favoured and occurs still more readily for the cis- than for the trans-geometry .

The sterically determined limits of the "homoaromaticity" for this process (selectiv-
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ity, stereochemistry) should be attained by means of the [2.2.1]- and [2.2.2]-homo-
logues with their 11- and 12-membered transition states resp. In view of the con-
siderable activity in the area of cyclobutabenzenes 2’3) involving very similar syn-
thetic operations, we report here our prelimiunary results, in so far as they are

based oun the 1,1'-bicyclobutenyl described by Heinrich and Liittke 4’5).

Although 4 in THF/peutane solution (2h, sealed tube, 60°C) failed to react with
cyclopropene te give Sa, it readily cycloadds 3-cyanocyclopropene 6); according to
TLC and 1H-NMR spectroscopy the addition takes place stereospecifically. 5b is isolat~
ed as colourless prisms (m.p. 71.5-73°C, m/e = 171 (M*)) iu a not yet optimised yield

of 65% and is assigned the cis-geometry from (J % 5 Hz (de~

6,5%76,9) = (Jg g*Jg 5)
termined from a high field 1H-NMR spectrum iun [dG]-benzene) 8) and from the inter-
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planar angle of 40° or 105° for cis- or trans-geometry resp. 5b is cleanly hydrogen-
ated with Pd/C (20°C) or diimine to give 9b (colourless prisms, m.p. 59-60,5°C) 8).
A complete lH—NMR analysis 8) was possible using the epoxide 8b (m.p. 150-151.500,
m/e = 187 (M*)), which is prepared by m-chloroperbenzoic acid oxidation of 5b (69%)

aud possesses a similar boat-shape (H(6)-C-C-H(7) 45° (cis) or 120° (trans) resp.).
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a: X=H  b: X=CN L1 X=COyCHy R =C0,CH,

The set of coupling coustants confirms the cis-geometry. In the same way as cyauno-

9)

cyclopropene, although somewhat slower, the correspouding carbemethoxycyclopropene

was couverted into the liquid product 5c (4h, 50-60°C, 0014).

4 reacts with maleic anhydride ouly in the presence of catalytic amounts of CuCl2
in THF (50-60°C); although the yield of isolated adduct (colourless plates, m.p.

56-57°C, m/e = 204 (M")) is so far ouly moderate (35-40%), no further adduct is to be

8)
found, For the adduct 6 (J6,5+J6,8) = (J7,8+J7,5) = 9,5 Hz was determined "/, Hydro-

genation over Pd/C (20°C, ethyl acetate) quantitatively produces 11 as colourless
crystals 8). With an interplanar angle of 10° or 145° for the epoxide 10 or the traus-

- 8)
isomer resp,, the cis-geometry is evident from (J7,6+J7,9) - (J8,9+J8.6) = 10 Hz .
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Esterification with methanol (c. H2504, 65°C) gives the diester 12 as a colourless
0il (65-70%) 8). Using standard counditiouns 10) 12 is couverted into olefin derivative

13 and that in turn to the diketoune 14 and the diel 185.
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1 is obtained cleanly and in high yield from 4 and dimethyl acetylenedicarboxyl-

2)

ate aud its hydrogenation is being investigated as a source of the 12-15 analogues
for the trauns-seriesj via cyclopropanation or oxidation of the ester-substituted
double bond, 7 or the 1,2-dihydrocompound provide entry into activated [2.2.1]—
systems 1). Cyclobutadiene reacts with 4 (EtOH, 2-3h, room temp.); however, to date,
it has not been possible to isolate the adduct 16, a poteuntial precursor of 17, a key

[2.2.2]-c -homobenzene.
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