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We wish to report the synthesis of two derivatives of the novel cage
system pentacyclol4.4.0.0275,03%9,04'8]decane (IV and V), and the partial
opening of this system to yield products believed to be derivatives of
another new cage skeleton, tetracyclo[4.4.0.03'9.04'8]decane (VIa and VIb),
This latter may be regarded as the Winstein bird-cage hexacyclododecane
with the methylene bridges (the "wings") missing. A more direct approach
to the synthesis of this system was reportedly unsuccessful (1).

The ethylene ketal of tetrachlorocyclopentadienone (2) was heated
with an excess of 1,4-cyclohexadiene to give an 85% yield of the adduct I
(3) (m.p. 100-102°; chlorinated C=C stretching at 6.30u).* When a 1%
solution of I in acetone was irradiated under nitrogen with unfiltered
light from a 450 watt Hanovia medium pressure mercury lamp, the cyclized
product II (m.p. 219-221°; M.¥, 337 by osmometry, theory 342) was obtained in
82% yield. Treatment of II with concentrated sulfuric acid at room temperature
for several days gave 91% of the ketone III (m.p. 199-201°; C=0 stretching

in CH,Cl, solution at 5.53u; forms a hydrate which loses water on vacuum

*A11 new compounds gave satisfactory elemental analyses, and had p.m.r.
spectra (Varian A-60; in CDClj with TMS internal standard) consistent
with the proposed structures. I.R. spectra were taken in Nujol mull,
unless otherwise stated.
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drying). A solution of III in toluene was refluxed over solid sodium
hydroxide (1) to give 65% of the acid IV (m.p. 249-251° dec.; C=0 stretching
at 5.88m), which was converted by a Curtius procedure {acid chloride, azide,
isocyanate) to the amine V (m.p. 166-168° dec.; N-H stretching doublet at
2,998, N-H ending at 6.23k) in 76% yield. When V was treated with
potassium tert-butoxide in tert-butyl alcohol for a few minutes at room
temperature it was isomerized almost quantitatively to an imine A (m.p.
107-109° dec.; C=N stretching at 5.95s). The same imine was obtained in
47% yield by refluxing V in pyridine for many hours. Hydrolysis of A with
dilute hydrochloric acid at 55° gave an 88% yield of a ketone B (m.p. 113-

115°; C=0 stretching in CCl, solution, complex band centered at 5.64i).
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The base catalyzed opening of the highly strained amine V to an imine
is formally the converse of the reported closure of a highly congested imine
to a bird-cage amine (5). It was presumed that V would open most readily by
cleavage of the 2-5 or the 2-3 rather than the 1-2 bond, since the supposed
carbanionoid transition state would then be stabilized by a chlorine
substituent. Breaking of the 2-5 bond (giving VIa) would be favored over
breaking of the 2-3 bond (giving VIIa) in the likely event that the reaction
proceeds in the direction which leads to the more stable product. The
p.m.r. spectra of A and B show one-proton signals at 6=4.10 and 4.08,
respectively, confirming the generation of a new > CHCl grouping. Of the
structures thus possible for B, VIb is a cyclopentanone with a pseudo-
equatorial a-chlorine substituent and VIIb is a similarly substituted
cyclobutanone. Although it is conceivable that the infrared characteristics
of these polycyclic systems are anomalous, the carbonyl stretching wave
length of 5.64p supports VIb as the correct structure for B (6,7,8). The
structure of A is therefore considered to be VIa. The stereochemistry at
C-5 is unknown. In both A and B the p.m.r. signal from the C-5 proton is a
single peak ca. 1.5 c.p.s. wider at half-height than the TMS standard, but
the flexibility of the system is such that it would be rash to try to
deduce the C~5 stereochemistry from this one piece of evidence.

X-ray crystallographic studies are being undertaken (9) with a view

to defining completely the structure of the ketone B.
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