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REACTIVITY OF (3-CHMRO-2-~THYLENECYCLOALIIYZ)PALLADIUM CHLORIDE DIMERS; 

PALLADIA CATALYSED TROPONE FORMATIONS 

Wrllram A. Donaldson* and Daniel J. Stepuszek 

lepartment of Chemistry, Marquette Univers:ty, Milwaukee, WI 53233 USA 

S;'tWARY : The formation of 4-(2', 3',4'-trim.ethoxyphenyl)-5-methyltropone from the 
pallacium catalysed ring opening--oxidation of 7-methylenebicyclo[4.l.O]heptane 
is described. 

6e have recently shown that the chloropalladation of la affords a mixture of 

cycloheptyl x-aliyl complexes 2a and 2b.-a Furthermore, this mixture can be 

utiilzed, in a scoichiometric fashion, for the preparation of tropones reiated to 

the anrimltotlc agent colchlcrne ' This letter reports on a novel palladium 

catalysed preparatran of 44(2', 3',4'Ptrlmethoxyphenyl)-5-methyltropone (3). 

We have prevrously shown that the chloropalladatron of l-aryl-7-methylene- 

bicyclo[4.1.0lheptanes ICH,Cl,, 23"C), which yields the isomeric (1-aryl)- and 

(3-aryl-3-chloro-2-methylenecycloheptyl)pal~ad~um chloride dimers, is a kinetic- 

ally controlled reactron.-' However, an equrlrbrlum favorrng the more thermodyna- 

mrcally stable isomer may be achieved in refluxing acetonitrile. Surprisrngly, 

heating a mixture of 2a and 2b in acetonitrile at reflux resulted in the 

formatIon of a pallad-urn mirror and the isolation of tropone 3.4 The formation of 

3, from either 2a or 2b, must involve (I) deketallzatlon, (11) dehydrochlorina- 

tion, (iii) P-hydride elimination a-d (iv) isonerization of the exocyclrc olefrn 

to form the tropone ring. The exact order of these events is unknown. 
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It snould be noted that, in comparison to o~ur previous synthesis of tropones 

fram 2a/b,l" the formation of 3 does not involve the use of any carbon nucleo- 

phlle. Therefore the transformation of 7-methylenecyclo[4.1.Olheptane 1 into 

tropone 3 in the presence of a catalytic amount of palladium and a reoxidant 

should not be impeded by oxldative couplrng of the nucleophlle. The results of a 

sr.2dy concerning the cataiytic tropor,e formation appear in Table 1. 
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TABLE FORMATION 

subst. oxidant cat. conditions isolated yield 
3 4 lb 

la CuCl, PdCl,L, CH,CN/Z-butanone 35 40 
(2 eq) (0.: eq) (9:1), A, 24h 

2 

3 lb 

4 1, 

5 II 

6 4 

7 la 

8 

9 

lb 
II 

A 

C3H,CN/3-hexanone 38 43 
(9:1), 115T, 24h 

,I none 

none none 

by-product is the a,p 

CH,CN, A, 24h 56 39 

dioxane, A, 24h 65 19 
CH,CN (10 eq) 

dioxar.e, A, 24h 72 24 

CH,CN, A, 24h 92 

CH,CN/2-butanone 57 35 
(9:1), A, 24h 

CH,CN, A, 24h 39 56 

CH~CN, A, 24h 96 

-unsaturated ketone 4,' which can easily be 

separated from tropone 3. It appears that 4 is formed in a competitive side 

reacrior? involving copper mediated oxidation of the ketal la or the ketone lb 

(entries 7 and 8), and that it is not an intermediate in the formation of 3 

(entry 6).6 The best conditions for the preparation of 3 involve the use of lbia 

and dioxane as solvent (entries 4 and 5). 
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