
Tetrahedron Letters No. 50, pp 4441 - 4444, 1975. Pcrgamon Press. 

BICYCLOANNULATION A ONE-STEP SYNTHESIS 

Printed in Great Britain. 

OF 

TRICYCLO [3 2.1.02,'] OCTAN-6-ONES. 

Robert M Gory* and Dominic M.T. Chan 

Department of Chemistry, Unlverslty of Western Ontano, London, Ontano, Canada 

(Received In USA 29 September 1975, received in UK for publlcatlon 4 November 1975) 

In recent years, a number of publlcatlons have appeared in which the tncyclo [3.2.1.02s7] 

octan-6-one system (1) IS utlllzed in synthetic intermediates as a convement precursor of bl- 

cycle [3 2.11 octane and blcyclo [2.2.2] octane systems.' All of these lnvestlgatlons have em- 

ployed the copper-catalyzed intramolecular cycllzatlon of cyclohexenyl dlazomethyl ketones in 

the formatlon of the required tncycllc compounds_. Our Interest ln this structure (l_) derives 

from our planned syntheses of lshwarane and trachylobane terpenolds,*~' exempllfled by the 

parent hydrocarbons ,2 and ,3 respectively We expected that lf the a'-enolate (_4) of an a,&cy- 

1 2 3 

clohexenone were oenerated and allowed to react with a Michael acceptor (5) in which the actlva- 

ting group (X) 1s also a good leavlnq qroup, the initial addltlon to form ,6 and subsequent 

ternal Michael attack4 would be followed by an intramolecular nucleophlllc displacement of 

X group ln ,7 by the enolate.5 

in- 

the 
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A reagent which appears tp satisfy the requirements for ,5 is vlnyltnphenylphosphonium 

bromide (8) which IS rendered 411 the more inviting because of its comnerclal availability. 

Not only has this salt been found to readily undergo conJugate addition with enolates,6 but 

also the desired cyclopropane formation by the resulting yllde, ,9, has analogy in its previous- 

ly observed intermolecular counterpart.7 Furthermore, 8 IS a highly efficient dlenophile in 

4 8 g 

the Diels-Alder reaction,' and the conversion of 4 to 

category 

1 

z (X = PPh3 0) IS formally in the latter 

The realization of this ptoposal IS shown below. The kinetically controlled generatlon of 

y,a RI = CH,, Rz, R3, Rr = H 

lob RI = H, RP, R,, R, = CH, _I_ 

FH3 
1Oc R, = CH,; RP, R, = H; R, = C--C& 
-- 

/!_a 10% (gc) 

llb 22% (gc) __W 

llc 18% (isolated) 
__W 

cross-conJu@ted dienolates by the use of lithium dllsopropylamlde (LDA) has been well document- 

ed.'s9 AltRough the yields of final products are low, a complex stralned ring system IS formed 

from monocyclic precursors in d)le step, and only lnslgmflcant amounts of other volatile pro- 

ducts were observed. The speceal data for I& were identical to those reported by Scamo and 

Llckel ',I0 Analytlcal and sp&ral properties" of ll_b and 11,~ were entirely consistent with 

the assigned structures. The ~clus~ve formation of one stereoisomer (11~) from d-carvone __., 
(10,~) should be noted. Additidr of HCl to 'lb proceeded smoothly to give I,2 in quantitative 

yield l1 Similar reactivity h& been noted for other compounds Possessing the tricyclic 

system 1 la 
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Since the overall process (10 + 11) results in the attachment of two new adJoining rings to ..,_ -.. 
an existing structureI we propose to classify this as a "blcycloannulatlon" reaction. A rela- 

ted bicycloannulation procedure has recently been reported by Dauben and Kozikowski I3 The 

ready availability of a,B-unsaturated ketones makes this method more attractive than the one pre- 

vlously used' in many cases. In addition, compounds such as 1ib and 11~ are only attainable by 

the present procedure, which is therefore complimentary to previous methods. 

We are optimistic that further work will improve the efficiency of this remarkable reactlon, 

as no attempt to optimize conditions has yet been made. Experiments designed to trap and prove 

the existence of the assumed intermediate ylide 2 and enolate z (X = PPh, 0) are in progress, 
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