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Absbxacf. Palladium catalyzed cyclization of hydroisoquinoline dlene 10 to afford the 

pentacyclic opiate 11 is the central step in a new synthesis of opium alkaloids. 

We recently described a oew asymmetric synthesis of opium alkaloids in which an intmmoIecular 

Heck arylation was a central step (e.g., eq l)?J This palladium catalyzed conversion forges the key 

quaternary center of the morphinan and opium alkaloid skeleta and is notably flexible with reganl to the 

electronic character of the aromatic ring .2 However, this approach to opium alkaloids has the 

shortcoming that the dibydrobenzofurau ring must be fabricated subsequently to the Heck cyclization 

step (e.g., 2 + 3). 

A mom atuactive coustruction of tbe opiate skeleton by a palladium catalyzed bis-cyclization is 

suggested in eq 2. In the case of the hydroisoqulnoline 1,fdlene substrate 4 (X = CH2), this 

conversion bas precedent in the kuown preparation ofdibydroben&iuans iiom the palladium catalyzed 

reaction of 13-dienes and 2-iodopheuolsP Herein we repat the succe&ul use of a palladium catalyzed 

bis-cyclization to assemble the opiate alkaloid skeleton. 
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OH 4 XIOorCH* 

Octahydroisoquinoline 1, which is available from an allylsilane-iminium ion cyclization,2~5 

L X _I 6 XlOorC& 

I X-0orCH2 

served as the starting point for our studies (Scheme 1). In pqaration for allylic oxidation to introduce 

functionality at C(6), the nitrogen and phenol protecting groups of 1 wen modifkd using standard 

procedutes to provide 7.6 Selective oxidation of this intermediate with Ck@-3,S-dimethylpyrazolc7 

could be achieved at low temperature to provide enone 8 in 59% yield. Treatment of this 

hydmisoquinolone with a wide variety of palladium(O) catalysts did not bring about bis-cyclization. but 

rather provided the keto morphinan 9 as the ptedominant product of cyclization . This result is not 
surprising, since reductive elimiin of an slkoxy oxa-rr-allylpalladium intem~ti is not expected to 

be facile.8 
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We next examined cyclixation of the hydmisoquinoline diene 10. which was directly available 

from enone 8 by Wittig methylenation followed by desilylation (Scheme 2). Tteatment of diene 10 

with 0.2 cquiv of Pd(CK!CK&~(Ph3P)2 and 5 equiv of 1.2.2.6,~pentamethylpiperkline (PMP) in 
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PbPIcH2, THF 
8 -3o-B23-c(52%) 

c 
TBAF, THF, 0 S (90%) 

12 

mfluxing tohene pmvided the desixed pentacyclic opiate 11 in 56% yield.9 To our knowledge, this is 

the first example of tandem intramolecular Heck insertion / heterocyclizatiou of a ai-substituted 1,3- 

diene. The shucture of 11 was rigorously secured by cleavage of the exomethylene group10 to pmvidc 

the known dihydrocodeinone analog 12, which completed a formal total synthesis of (It)-morphine.” 

The formation of 11 from palladium catalyzed cyclization of the hydmisoquinoline diene 10 

constitutes a convenient new method for preparing opium alkaloids.12 Although the studies reported 

here were conducted in the racemic series, enantioenriched opiates could easily be prepared in this 

fashion, since either enantiomer of octahydroisoquinoline 1 is available in only seven steps from 2- 

allylcyclohex-2-en- l-one.2 
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