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REACTIVITY OF (3-CELORO-2-METHYLENECYCLOALKYL)PALLADIUM CHLORIDE DIMERS:
PALLADIUM CATALYSED TROPONE FORMATION'

William A. Donaldseon* and Daniel J. Stepuszek
Department of Chemistry, Marquette Univers:ty, Milwaukee, WI 53233 USA
SUMMARY: The formation of 4-(2’,3',4'-trimethoxyphenyl)-5-methyltropone from the

pallacium catalysed ring opening--oxidation of 7-methylenebicyclo{4.1.0}heptane
is described.

we have recently shown that the chloropalladation of la affords a mixture of
cycloheptyl m-allyl complexes 2a and 2b.-* Furthermore, this mixture can be
utilized, in a stoichiometric fashicn, for the preparation of tropones related to
the antimitotic agent colchicine ¢ This letter reports on a novel palladium
catalysed preparation of 4-(2',37,4’ —trimethoxyphenyl)-5-methyltropone (3).

We have previcusly shown that the chloropalladation of l-aryl-7-methylene-
bicyclo[4.1.0]heptanes (CH,Cl,, 23°C), which yields the isomeric {l-aryl)- and
(3-aryl-3—chloro—-Z-methylenecycloheptyl)palladium chloraide dimers, is a kinetic-—

¢ However, an eguilibrium favoring the more thermodyna-

ally contreollied reactaon.
mically stable isomer may be achieved in refluxing acetonitrile. Surprisingly,
heating a mixture of 2a and 2b in acetonitrile at reflux resulted in the
forration of a palladivm mirror and the isolation of tropone 3.° The formation of
3, from either 2a or 2b, must xinvolve (1) deketalization, (11) dehydrochlorina-
tion, (iii) P-hydride elimirnation ard (iv) isomerization of the exocyclic olefan

to form the tropone ring. The exact order of these events is unknown.

0 cl o
o ) Cl o Ar R
(\ PdCI,L 5 [ CHZCN, A \ P

0 — - PR Al o} A e Me
AN i
Ar a5% Ar PdGI, Pacl, 88% MeO
MeO
1a 2a 2b 2 OMe

It should ke noted that, in compariscn to our previous synthesis of tropones
from 2a/b,!? the formation of 3 does not involve the use of any carbon nucleo-
phile. Therefore the transformation of 7-methylenecyclo{4.1.0]lheptane 1 into
tropone 3 1in the presence of a catalytic arount of palladium and a reoxidant
should not be impeded by oxidative coupling of the nuclecphile. The results cf a

study concerning the catalytic tropone formation appear in Table 1.
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TABLE 1. CATALYTIC TROPONE FORMATION

Entry subst. oxidant cat. conditions isolated yield
4 1b
1 la CuCl, PdCl,L, CH4,CN/2-butanone 35 40
(2 eq) (0.1 eq) (9:1), A, 24n
2 " " " C3H;CN/3~hexanone 38 43
(9:1), 115°C, 24h
3 1b " " CH;CN, A, 24h 56 39
4 " " " dioxane, A, 24h 65 19
CHiCN (10 eq)
5 w o " dioxane, A, 24h 72 24
& 4 " " CH.CN, A, 24h 92
7 la " none CH3CN/2-butanone 37 35
(9:1), A, 24h
8 1b i none CH,CN, A, 24h 39 56
8 " none none CH,CN, A, 24h 96

A by-product is the «,P-unsaturated ketone 4,% which can easily be
separated from tropone 3. It appears that 4 is formed in a competitive side
reaction involving copper mediated oxidation of the ketal la or the ketone 1lb
(entries 7 and 8), and that it is not an intermediate in the formation of 3
(entry 6).° The best conditions for the preparation of 3 involve the use of 1b!®

and dioxane as solvent (entries 4 and 5).
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