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Attempts to prepare the lower [n]-paracyclophanes from the corresponding l,4-bridged
Dewar benzenes have failed so far. Thus Ia was thermally stablel, presumably because
aromatization would have lead to excessive strain in [3]-paracyclophane (11a), whereas

Ibz’3 on pyrolysis gave an escape reaction to p-xylylena2 and ethylens.

(CHz)n
Ia: n =3 IIat n =3
Ib: n = 4 IIb: n = 4
/ —#— (CHQ)n
Ics n =25 IIc: n =5

It was conceivabhle that these adverse factors were not operative for n = 5, and that
[5]-paracyclophane (I1Ic), the next smaller homolog of the known [6]-paracyclophan94,
could be obtained in this way. Therefore, the synthesis and investigation of the ther-

mal behaviour of l,4-psntamethylene(Dewar benzena)(Ic) was undertakens.

1,1'-Pentamethylenebicyclopropenyl (III)6 [nmR (CDClz): 5 7.08 (s, 4H), 1.60 (m, 10H);
IR (neat): 3140 (w), 1630 (m), 1000 (m) cm-l] was obtained from 1,2-dimethylenecyclo-
heptanes’7 in 5% overall yield as described prev1ously2. Treatment of III 1in CDSCN at

0° with a catalytic amount of Agl:lD4 yielded the expectedl’2 Ic and 1ts 1,2-isomer IV

AQCl04
cD,CN, o® A

III Ic Iv
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nearly quantitatively (ratio 2 : 3). IV6 [NmR (CDClZ): 5 6.75 (m, 1H), 6.58 (m, 1H),
6.07 (m, 1H), 3.36 (bs, 1H), 2.25 (m, 2H), 1.90 - 1.30 (m, 8H)] was thermally mors

1,2
H

stable than 1ts lower homolegs which 1s to be expected if conformational strain is

the major cause for instability of 1,2-bridged Dewar benzenes; in CDCl3 at 49° 1t
cleanly rearranged (tl/2 ca. 60 min) to benzocycloheptene (V). As 1s generally obser-

152 1c5 [nmr (coc1,): & 6.53 (s, 4H), 1.88 (m, 4H), 1.50 (m, 6H)] uas thermally con

ved
siderably more stable than its 1,2-i1somer IV, but 1t was less stable than Ia and Ib. In
CDClS at 1209 1t decompossed (tl/2 ca. 88 min); surprisingly, V was the major product

besides some smaller unidentified side products. Pyrolysis ain a flow systsm2 (Nz, 2820)
yielded, besides polymeric material and V, the spiro compound UIG. The structure of VI
follows from 1ts spectral data [NMR (CDClz): 5> 6.20, 5.78 (AB, 2 two-line m, J = 10 Hz,
4H), 4.83 (bs, 2H), 1.69 (m, BH); IR (neat)l 860 (s) em™t (=CH2)] and from independent

synthesis from \IIIB by a Wittig reaction.

A

EH2CH2CH2EH2'

Ic VIII
£ocl,
120° 0
(CgH5)3P=CH>
DMSO
v VI VII

The formation of VI can most sasily be explained by invoking ths intermediacy of the
diradical VIII. The thermal stability of Ia together with the observation that thermo-
lysis of both Ib and Ic 2nvolves bond bresakage at a "benzylic" position, makes 1t
highly probable that the latter 1s a consequence of preceding aromatization to IIb and

IIc, respectively.
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The faormation of V from Ic 1s quite unexpected, because so far the Dewar benzene —>

benzene aromatization was usually not accompanied by rearrangement of SUbStltUBhtsl'z’%

Rearrangement could occur at the Dewar benzene stage, e.g. by a 1,3-shift of the 1,2-

~bond; a similar interpretation was proposed for the resarrangements observed in the

diazine series, which constitutes the only other example of thermal topolegical scram-

bllnglo. Another possibility would be rearrangement at the stage of the strained aroma-
11

tic compound IIc, e.g. via a triplet state” . Rationalization must be speculative for

the present.
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