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PHOTOCHEMICAL BEHAVIOR OF BRIDGED COMPOUNDS, VII].

NON-DISSOCIATING CYCLOPENTADIENONE-DIMERS
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Department of Chemistry, Tel-Aviv University, Tel-Aviv, lsrael.
(Received in UK 30 May 1972; accepted for publication 16 June 1972)

We have recently reported on the variegated photochemical reaction modes of cyclopentadien-
one-dimers.  While the parent, unsubstituted system has been more thoroughly invesi‘igc:n'ed]'2 and found to
follow three conversion paths of the type IF=2I1 +II1I+IV, sybstituted derivatives uppeared3 to undergo
peculiar transformations according to whether they were reversibly dissociating or irreversible (stable) cyclo-
penfudienone—dimers4. To gain insight into the rather subtle behavior of these two classes of compounds we
have decided to study them separately,  Hence, this report deals with non-dissociating, substituted cyclo-
pentadienone-dimers, viz., those derived from 3,4-diphenylcyclopentadienones lacking substituents in the 2
and/or 5 posiﬁon4.

While further pursuing the investigation of 103, we also examined its dimethy! derivative, i.e,
the dimer It for reasons on which we shall elaborate in the full paper. Ib (like the parent compound] 2 and
103) rearranges on irrudiaﬁonsa to IIb6 and the latter, when irrt:din::’red50 returns to Ib which, however (un-
like in the above cates) is accompanied by another isomer in ca.7% yield, for which we propose the cage
structure IXbé. Neither III nor IV were isolated in the photolyses of I (a and b).

The coges IT] (a and b) were synthesized by an indirect route. NaBH4 reduction of Ia in
methanol/dioxane yielded the diol Vcécs a major proclucfh’b whereas Ib gave the hydroxy ketone VIb6'9.
On irradicfionsa, Va gave VIIaé, and VIb led to VIIIbé. Eventually 11106 and IIIb6 were obtained by
Jones oxidation of VIIa and VIIIb respectively. This series of events, besides making available the
cages I11 proves the endo-configuration of the dimers I' (which, incidentally, was similarly proven for the
dissociating di mers*' 8, 7) .

lrradiaﬁonso of the coges I/ (a and b) led to their rapid disappearance and ITa and b were
isolated accompanied by small amounts of their precursors I.  Obviously, the greater photolability of 117
as compared to I7 accounts for the failure to detect the expected reverse process I —» IIT in the irradiation

of I,
Reduction (LiAlH4) of II(a and b) followed by acetylation, gave X (a and b) and XI {a and b)

respectively . lrradiaﬁonsa of the latter left them unchanged.  This supports the structure I (symmetry
Ci) since syn-diketones (symmetry C2 or Cs) would be expected to undergo internal (2 x 2) cycloaddition to
the corresponding (C2 or Cs) cage diketones.  These considerations enabled us to assign the tentative structure

to  I'Xb suggesting that it is formed ina(y2 +42 +42 +42) pericyclic reaction of Ilb]o (cf. also ref.8).

+  Taken in part from the M.Sc. Thesis of B.P., Tel-Aviv University, 1972.
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Finally, a note on the thermal behavior of I and II.  Any attempt to detect a thermal, degen-
erate Cope rearrangement of I (a and b)”a failed.  This is in contrast to the behavior of the unsubstituted
dicyclopentadiene-8-one which readily rearranges to dicyclopentadiene-1 -onenb. On the other hard,
IIb is pyrolysed in boiling bromobenzene to a mixture of Ib and its decarbonylation product, dihydroinden-~
one XIIb whereas af)200°C,II(a and b) provides the known rearrangement product of XII, XIII (a and b)]2

Further conclusions that can be drawn so far: Both carbonyls are a must for the transformations
I 11 but none of them is necessary for the internal (2 +2) cycloaddition, cf. Va — VIIa. Moreover,
the latter occurs without sensitization, in contrast to other known instances, e.g. dlcyclopenrudwne] ; the
stilbene moieties are apparently excited and undergo efficient intersystem crossing culminating with the col-
lapse to the coge.  Orbital symmetry control is not operating in some cases e.g. I] £+ I, advocating
non~concertedness but this is not necessarily so for all observed processes.

A detailed account and discussion including also quantum yields and quenching results are de-
ferred to the full paper. It is worth mentioning though, that the photochemical processes (except the decar-
bonylation at 254 nm) proceed via triplet excited states.

TABLE

Mal . 1. s C,d

Compoundq m.p.,oC y ::rx' Cm-]b H T (no..of protons, mulhplncl%)e

Ia 257 1770

IIb 269-70 1760

IIo 116-7 1755 6.08(2,s); 6.93(2,s)

I1Ib 225 1760 7.03(1,s); 6.03(1,s) 9.36(3,5); 8.48(3,s)

Va 193-4 3500(3380) 4,3-6.3(7,m); 3.5(1, bs)c'

VvIb 224-5 3400, 1670 8.07(1,d);6.79(1,5);5.93(1,dd); 5.76(1, d) 8.70(3,s); 8.22(3,s)

VIIa 291-2 3520(3300) 4.4(2,bs); 5.1(2,bs); 5.9(2,bs); 6.3(2, bs)
VIITb 162 3490(3300),1750 {7.95Q1,bs);6.90(1,5);5.82(1,5);5.45(1,bs}  |9.28(3,s); 8.58(3,s)

X 305 1750 6.03(2,s) 9.08(6,s)

Xa 297 3540(3400) 4.8(4,bm); 6.6(4,m)

b 294 3550(3430) 7.0(2,d); 5.92(2, m); 4.88(2,d) 9.39(6,5)"
XIb 305 1730 6.52(2,m); 4.73(2, m) 9.27(6,5); 8.1(6,s

9. The dimers Ila and b) are |<nown4'3 as are also the decarbonylation products XI7 (o and b)4'” and their
structures were unequivocally confirmed by NMR spectroscopy.  The photo-product Ifa was repori*et:i3
but is listed here for the sake of comparison. b. Only the C=O and O-H stretching frequencies are
given. € The phenyl protons are not listed; s=singlet, d=doublet, m=multiplet, b=broad; the NMR
spectra were measured in CDCI3 unless otherwise sful'ed; (o)) Pyridine-d5, c") DMSO-dé. Compounds
IT (o and b) were too insoluble for NMR measurements. ~ The UV spectra are not listed because of space
scarcity but in all, the criterion of the stilbene absorption is fully obeyed, i.e. cages absorb only at low

wavelengths while unsaturated dimers exhibit the 285 nm absorption.
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