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The geometry of the cis-bis-(1) aund cis-tris-O-homobenzeunes (2) is unusually fa-
vourable for their [2s+2s+2s]-cycloreversion. For that reasom, it is argued, the "ho-
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moaromatic" stabilisation in their homobemzenoid transition states is remarkable even
in cases with relatively unfavourable three-membered-ring compouents X, Y, Z (e.g.
oxygen) 2). Au obvious test for this argument is the successive replacement of

the three-membered rings in (1) and (2) by eyclobutane rings as in the series (3) to
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(7) 3). For the cyclobutane ring it is known, from examples with probably much less
favourable stereoelectronic prerequisites, that participation in co-operative proc-
esses is much less efficient because of the stroungly diminished bent-bond eharacter4).
In addition to this mechanistic aspect we are interested in the systems (3)-(7) for

synthetic purposes,

5)
forts in the series (3) to (7), specifically the application of photochemical 1,3-
acyl migrations 6) iu the tricyclic ketounes (8)/(12) 7) for the syuthesis of the cis /
traus-bis-[2.X]-0-homobeuzene-ketones (10a)/(10b) and (14a)/(14b). It should be em-
phasised, that at this prelimiunary stage, the detailed analysis of the nature and re-

The communication from Takakis and Agosta prompted us to report some of our ef-

lative rates of competing and of consecutive reactions (e.g. reversion, decarbonyl-
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ation, ketene- elimination, dimerisation) and of their wavelength-dependance has unot
yet been pursued. The results of our direct irradiation of (8a) (15 mmol, 350 cc e-
ther, falling film irradiation apparatus, Hanau TQ 150 lamp, quarz vessel, control by
vpe, tle (Si02, CH2012/ether)) are comparable to those in l.c. 5); after 55 % conver-
sioun the trauns-[2.1]-ketoue (10a) is formed in ca. 50 % yield. Under the same coundi-
tious (55 % couversion) (8b) yields the trans-[2.2]-ketone (10b) (1liq.) in up to 75 %
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more selective than in the case of (8a); after approx. 80 % conversion - there is very
little (11a) and no evidence of [2n+25 J-competition 9) _ the cis-[2.1]-ketone (14a)
amounts to 70-75 % (1liq.; 2,4-dinitropheuylhydrazone m.p. 110°C). At the same conver-
sion (80 %) (14b) (liq.; 2,4-dinitrophenylhydrazone m.p. 105°C), however, is obtained
from (12b) in only 30-40 % yield; in a still speculative argumeunt the higher steric

yield. Probably for stereoelectronic reasons the photolysis of (12a) 8) seems to be

strain in (14b) is respoumsible.

Table: ‘H-umr data (360 MHz, CDCla) of (10a)/(10b) and (14a)/(141b)

& (ppm) J(Hz)
a b [ d e £ ab be cd de ef fa
(10a) | 3.01 1.38 1.32 6.18 5.21 3.42 g‘;g'3'12'1‘°6' 0 8.5 5 10.54.5 9.5
2.93,2.83,2.71
10b) | 2.46 1.98 2.76 5.87 5.69 3.61 2>-93,2.83,2.71, 1,4 301005 8
(10v) 2.20,1.80,1.43,
(14a) | 2.75 1.64 1.43 6.33 5.50 3.85 O-24,2.91,0.93, 17 5 5.0 10,0 6.0 9.5
3.14,2.59,2,11,
(14b) | 2.51 2,94 2.67 5.87 5.81 3,72 g2 70 Bl 8 9 2.5 10.5 3.5 8

As judged by the first observations the thermal behaviour of (10a)/(10b) and (14a)
/(14b) differs typically: the trans-compounds are stable in solution (02014) up to at
least 230°C; at 400°C (vapour phase) 10) (10a) is mainly fragmented into (11la) and
ketene. In countrast, (14a) at 140°C (02014, tl/2 = 17 min) cleanly isomerises iunto
the cyclonona-2,4,7-trieunone (18a), for which the all-cis geometry - in agreemeut with
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a BJ2!«328«32s]-cycloreversion - is confirmed by the 1H-mnr-spectrun (360 MHz, CDC13:6
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= 6.59 ppm (3-H), 6.40 (2-H), 6.23 (4-H), 6.08 (8-H), 5.78 (7-H), 5.71 (5-H), 3.31
(9-H), 2.75 (6-H); J2,3 = 12,5, J3,4 = 4,5, J4’5 = 11.0, J5,6 = 8.5, Js’.( = 6.5,

J7,8 = 10.0, J8,9 =7, J6,8 =1,0, J_('9 = 1,0 Hz). (14b) is recovered unchaunged up to
ca. 220°C. Compared with the still uuknown cis-bis-[1.1]-c-homobenzene (ecis-(1); X=Y
=Cﬂzg E“ estimated as 23 1 2 keal/lol 11)) the expected drastic increase in Ea is
clearly iundicated. From the systematic kimetic study with the ketoues (10a)/(10b) and
(14a)/(14b), as well as with the corresponding basic skeletons (3) and (4), more
insight into the iuterveution, type aund energetic stabilisation of homobenzenoid tran-
sition states - e.g. (15a)/(15b) (the H/H-iuteraction in (14b) becomes even more

severe in the early stages of the [2s+2s+2s]-mode of cycloreversioun) - is expected.

¥ith (10a)/(10b) and (14a)/(14b) available their application in the syothesis of
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the tris-g-homobenzene-systems (5)-(7) 12) is beiug investigated. The compounds (17)-
(21) are first cis-,a,a,8- and a,B,p-derivatives of (5).

The new compounds were characterised by elemental analysis, ms-, ir-, 1H- and 130-
nmr data. The cis/trans-relationships in (10a)/(14a) and (10b)/(14b) are clearly es-
tablished by the coupling constants around the six-membered ring (e.g. table); some
marked differeunces (5, J) between (14a)/(14b) maunifest the distortions in (14b) caused

by the very severe H/H-iuteraction.
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