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Abstract: vinylogous heptafulvalene ("heptafulvadieue") cleanly undergoes the 
antarafacial 16-electron electrocvclisatiou to (11) 
Ea = 22.1 kcal/mol; A = 10.8); 

The intention to synthesise potential precursors of angularly annelated n-peri- 

by cr,u.+electrocyclisatiou of was successfully 

followed up in the of the vinylogous pentafulvalene and the vinylogous ses- 

quifulvalene and stereospeci!tcally (antarafacial) 

of all or 14n-electrons to 5,6,5-(2)L' or 

(4)l) reap. Similarly the 7,6,7-system (11) should be accessible by 16-electron elec- 

trocyclisation of the vinylogous heptafulvalene ("heptafulvadiene") (5), synthesised 

by Kitahara et al. 3) . In addition to a,lu-cyclisation (16n, disrotatory via (7) to -- 

(10) or conrotatory via (8) to (ll)), cyclisation with participation of lOu-electrons 

(via (6) to (9)), as realised in the case of vinylogous heptafulvenes 
4) , was a poss- 

ible competing process. From models with a flattened boat for the 'I-membered rings, it 

becomes evident however, that the s-cis-conformation of (5) is helically twisted in - 

such a way, that sterically the best prerequisites exist for efficient autarafacial 

orbital interaction at the ceutres C-l and C-16. According to PPP-calculations carried 

out by Jensen and Michl 5) , the process (5) + (6) -c (9) is symmetry-forbidden for 

the sterically plausible autarafacial pathway; whereas, in the case of a,w-cyclisat- 

ion, the sterically favoured pathway via (8) is symmetry-allowed. 

The tendency to polymerisatiou is much less for (5) than for (1) or (3) and more 

concentrated solutions 

cular reacti.ons taking 

above 60 C"(t112 - 65 

of the former can be employed without considerable iutermole- 

place. According to TLC, W and 
1 
H-NMR control, at temperatures 

miu) (5) undergoes a regio- and streospecific isomerisatiou; 
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the trans- 12a,l2b-dihydrobenzo[1,2:3,4]dicyclohepteue structure of the pale yellow 

(Amax(isooctane) - 366 um (e-6300)), crystalline product (m.p. 41'C) is spectroscop- 

ically (MS, 'H-, 13c-NMR) established 6, . Without the criteria, decisive in the case 

of (2) and (4), the decision in favour of C2-s ymmetrical (11) rather than o-symmetric- 
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al (10) was initially made ou grounds of the 3J 12a 12b coupling constant of Q 2 Hz 

(determined from the 1H-(13C-satellite) and partially decoupled 
13 

C-NMR spectra. This 

coupling is more consistent with the 110' H-C(12a)-C(12b)-H interplanar angle est- 

(11) 

(14) 

(16) 

(17) 

(16) 
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imated for(l1) than rith the 20'estimate for (10). In the meantime a x-ray crystal 

structure carried out by Hiidicke 5, has confirmed the structure (11). 

An Ea-value of 22.1 kcal/mol (benzene) for the cycli.sation (5) --c (11) emerges 

from the half-lives determined at five temperatures between 60 and 90°C resp. (log A= 

10.8; AH*= 21.4 kcal/mol, AS* - -11.5 cal/mol=deg). The activation barrier there- 

fore lies between the values for (1) e (2) (Ea - 20.0 kcal/mol, log A = 11.3) and 

(3) -w (4) (Ea - 24.4 kcal/mol, log A-12.0) 7) . Since H-shifts in the tropilideue 

rings of (11) are relatively slow 8) , the isolation of the product preseuts uo prob- 

lem here, in contrast to the situation upon thermolysis of (1) and (3). At 160°C (11) 

is converted into a 7:3 mixture (ca. 90%) of 3,10-dihydrobenzo[l,2:3,4]dicyclohepteue 

(14) and 1,la,6~0a-tetrahydrocyclohepta[a]cyclopropa~f]uaphthaleue (16) ') (together 

with two minor components) via the probable , non-identified intermediates (12), (13) 

and (15) lo). From (14)/(16) oue derives the tropyltum salts (17)/(18) ")couveutiou- 

ally (trityl tetrafluorborate, CH2C12, 2O'C). Generation of the lrhr-cation (19) by 

hydride elimination from (17) vas not observed with SbC15/AsC13. 

(a 

28 

coo 
f-J+-@==J 

(19) 1201 

Aooordiug to past experience 
l-3,11,12) 

and calculations 13) the 16tc-tricyclic 

(20) (beuzo[1,2:3,4]dicyclohepteue) should be highly unstable. For its generation, 

pathways, which do not involve benzenoid intermediates (e.g. based on (ll)), appear 

most promising. Under a variety of dehydrogenatiug conditions, successfully employed 

for other labile polyeues, (11) is consumed without any evidence for the formation of 

deeply coloured (20). Various attempts to deprotouate its conjugate acid (17) led 

only to rapid decolonrisation. For (17) no H/D-exchange is observed in CF3C02D after 

48h (2O'C). 
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