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Synthetic pathways toward the saturated skeleton of tetracyclo[4.4.2.0*".0%’]dodeca-3,8,11-triene (1) or compounds
close to it were probed via derivatives of the title carbon skeletons.
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The title compounds are possible precursors of the saturatad dichloromethane. Here insertion into the geminal cyclo-
carbon skeleton of compouddvhich is one of the more inter- propane CH bond — to give compoutit- was the main reac-
esting structures among the 357 (CHisomers listed by tion pathway. Formation of keto alcohibdb was also noted.
Balabanet al? We report here on experiments towards the Thus, in spite of the longer sidearm, CH insertion to give a
construction of this system. Its preparation can be envisaged éve membered ring prevailed and the formation @&-like
least, in principle,via an intramolecular carbene/carbenoid tetracyclic compound could not be realised.

addition 2 — 3 or a ring closure4 — 6 (Scheme 1). Finally, a hetero-analogue with a four atom side-chain was
Intramolecular ring closures of these types would be mordested:8awas converted with malonic ester half chloride into
likely from high energyendotub-like conformations and 16, and a diazo transfer reaction with tosyl azide led to com-
5). But the inverted conformation & and conformationd ~ pound 17. Carbenoid decompositions with Cu(acaoy

instead of5 are expected to be preferred. In the present conRh(OAc), gave very complex mixtures. The unchanged
possible out of a small equilibrium concentration of the lessntramolecular additions to the double bond had occurred.
stable conformations provided the linking arms were long Preliminary experiments showed tigt, 9a,or 11adid not
enough. We undertook therefore several attempts with comtéact with the carbenoid derived from dlazo_acenc ester at the
pounds having pendant chains of different numbers of atomsdouble bond, buf did. Selecting therefore X=Y - COOMe in
4 and deciding for an acyloin ring closure, we thought to force
0 close contact of the two reactive groups on the metal surface.
H\)—(CHz)nH
- andtert-butyl diazoacetate under rhodium salt catalysis. Along
\A with ca 10% oftert-butyl fumarate and maleate, 70% of a mix-
ture of the four possible tricyclic estesyi-endo-end@l8a),
1 2 3 syn—-endo—-exo, anti-endo—endand anti-endo—exp was
X v Y Y_H X—Y obtained (Scheme 3). Based on our experience in the prepara-
HW _ H H H tion and purification of ° it was presumed thdBawould be
) H H H _KTH H <ATF present as the most abundant isomer (fowad0% of the
H H - /H
4 5 6 tion more strongly than the other isomers. After some optimi-
sation experimentg,8acould be isolated in 37% yield based
Scheme 1 on 7. Acid hydrolysis under conditions developed edrlier
allowed the preparation of the diadiib which was converted
Although its base catalysed isomerisation is facile, compoundﬂéo thg dlrgetgyl esteI_Sc(\]/lv:cth dr:azomtlatljane. This was con-
7° or the respective acid could be reduced to the alcghol Sidered to be better suited for the acyloin reaction Iganin
was converted into the bromi@a either with PB; at —20°C dard conditions, with or without high dilution and with or with-
; out the presence of chlorotrimethylsilarignfortunately onl
(82%) or with PR PBr, (86%), and subsequent standard OPer- 1o com Fc))sition and pol merisatiorzlwere observed y only
ations allowed the preparation of nitril®aand acidlla The For g second ap%rgach of this general type' a different
Lerlaitr:ad 2'%%5?;02%::\/?5 de%%ngf Ce:;j Iirr]l dtlﬁglor?ggtnhcinec)}ength of the reacting side arms and a Thorpe—Ziegler reaction
P P P were selectedl8awas converted intd9c via diol 19a and
. : . ibromide 19b similarly to the previous sequenZe— 10a
copper(l) chloride—trimethyl phosphite complex. In all Cases,, ije saponification to the diacid9d was possible
the product of intramolecular insertion into the CH bond nextyevertheless. the reaction with soditxamethylanilide in.
to _the cyclopropane rlngl_3) was formed. Keto alcohdl4a ethef led to polymer instead of the sought intramolecular ring
(minor product) was obtained only when RDAc), was the )00 (Scheme 3).
catalyst in CHCI,. Best ylelds_ ofl.3 were found in the latter Finally, a ring closureia intramolecular formation of a sul-
case. No traces of the desired compound of §peere e bridge was attempted. Oxidation and a
_To test the next higher homologue, the sequence of reagyerjvative of6. For that purpose, dibromididb was to be
tions was repeated starting with atithvia8b, 9b, 10b, 11b,  yeacted with sodium sulfide under phase transfer catalysis.
and ending with diazo ketorib. Carbenoid decomposition peforehand, the conditions were tested with bromomethylcy-
of this compound was carried out again with rhodium acetat@|opropang(20). A 79% yield of sulfide21 was obtained21
had been prepared by a different route previcushe crucial
* To receive any correspondence. E-mail: dehmlow@post.uni-biele-experiment withl9b, alas, gave only a sticky solid of obvious

text, it was hoped that the desired ring closures would becomglefinic signals in the IR and NMR spectra indicated that no
Our sequence started with the reaction betwewioester7
mixture) and furthermore that it would resist basic saponifica-

with LIAIH , with retention of theendo stereochemistry8a the event, the ring closure was attempted under all known stan-

rhodium acetate, copper sulfate, copper powder, or thed

observed unfortunately (Scheme 2). Ramberg—Baecklund reaction of the product might generate a

feld.de polymeric character.




132 J. CHEM. RESEARCH (S), 2001

— — H —
— - — - — an=1
CO,tBu (ICHQ)n (CHy), b:n=2
7 8ab-1lab y 12a,b \
GO X
No=HC o
12a 12b 8 | oH
AN AN 9 | Br
9 10| CN
< % P O\ 11| coon
CH CH>-OH
13 gy on CHe 15 o
0]
< / < A
8a — N2
O O
Meooc” MeOOC)J\n/
16 © 17 O
Scheme 2
R _ 18|R 19| X
H C02 H CH2 X - |
. COsR al~Bu a|OH
7 2 — CH2 b H b Br
H , H H H ¢|Me ¢|CN
18ac N 19a-d 4 H d! COOH
intramolecularly:
18¢c —— no acyloin condensation
V/\ Br vﬁ S/V 19¢ —— no Thorpe-Ziegler reaction
19b — no sulfide formation
20 21
Scheme 3

These experiments show that the conformational inversiorReferences cited in this synopsis

of the endo substituted bicyclo[6.1.0]non-4-enes and tricy- »
clo[7.1.0.0°|decanes (and presumably also of the more unsat-
urated congeners) cannot be forced by the methods employegl
here. Entirely different approaches towatdzre called for.
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