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The Claisen rearrangement of ally1 vinyl ethers leading to y,b-unsaturated carbonyl com- 

pounds has proven exceptionally useful as a general method in natural product synthesis.3 Simi- 

larly, the Cope and Oxy-Cope transformations have been employed frequently to construct complex 

ring systems of target molecules.4 Surprisingly, however, incorporation of the related aza- 

Claisen rearrangement,' which converts N-allyl-vinylamines or ammonium salts to their corres- 

ponding unsaturated imines or iminium salts, into preparative sequences has been much less 

frequent. As part of recent efforts in our laboratory aimed at the development of novel methods 

for isoquinoline alkaloid synthesis, we have investigated synthetic designs which employ aza- 

Claisen rearrangements of N-vinylisoquinuclidenes 1 in key steps to construct hydroisoquinolines 

2. Our initial studies in this area using model systems have shown that transformations of this 

type comprise a potentially general method for isoquinoline synthesis. 

2 

The first N-vinylisoquinuclidene systems studied were the isomeric atmnonium salts 8, inde- 

pendently prepared in sicU by reaction of the 2-methyl-7-methyldioxolylisoquinuclidenes 6ex and 

6en6 with 4-chlorobut-3-en-2-one 7.7 
I_.., 

-,..,-, The synthetic sequence used to prepare 6 began with Diels- 

Alder cycloaddition of methyl vir& ketone to 1-ethoxycarbonyl-1,2-dihydropyridine (3)8 (neat, 

SO’, 6 days, Fluorosil chromatography) whfch furnished the 7-acetylisoquinuclidenes as a 4:3 

mixture of endo (44~~) and exo (j&x) isomers in an 89% yield. Reduction of a mixture of the 
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resonance in 9c (6 W_ 
case since H5 lies 

4301 

6.37) occurs at an exceptionally low field as models suggest should be the 

in the plane of the acetyl carbonyl at C4. 

This method for generation of the hydroisoquinolines appears limited to utilization of 

chlorenones lacking 6-alkyl substitution in light of observations which show that both isomers of 

6 fail to react with either 3-chlorocyclohex-2-en-l-one of 4-chloropent-3-en-2-one. l3 A more 

9t 9c SW _S 

general approach to this problem, based upon the same strategy, has been developed. An example 

is found in rearrangement of the intermediate isoquinuclidene iminium salt 15, formed by protona- 

tion of the cyclohexenone derfvative 14.14 _.. The preparative route adopted in this case uses a2 + 

7~4 cycloaddition of methyl vinyl ketone to 1-trichloroethoxycarbonyl-1,2_dihydropyridine l5 (neat, 

53'C, 7 days, Fluorosil chromatography, 58%) to create the N-blocked isoquinuclidene 11 (mixture 

of epimers). Ketalization produced 'I (81%) which was deblocked using the reported 16mionditions 

(90%) to furnish ',3. A moist benzene solution of the cyclohexenonylIsoqulnuclidene 14, formed I_ 

C02CH2CC13 
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COCH3; R3=C02CH2CC13 

CH3CDqO; R3=C02CH2CC\ 14 VW 
CH3CU(O; R3=H 



from 13 and f&chlorocyclohexenone (60%), containing p-TsOH was refluxed for 8 h giving the tri- 

cyclic-isoquinoline derivative I,6 (mp dec 200-205°C, UV (ethanol) hmaX 298 nm, E 25,400) in a 60- 

70% yield after chromatographic purification on silica gel. 

proceeds to generate the 6"" 

Rearrangement of !,5 most probably 

-unsaturated-7-dioxolyl epimers which undergo deketalization and 

conjugation under the reaction conditions. 

It is quite likely that similar mechanisms are operating in rearrangement reactions of both 

intermediate isoquinuclidene salts, 8 and 15. ",.., Heterolytic cleavage of the Cl-N bonds in these 

substances would generate the allylic cations ll having the enamino ketone functions properly 

oriented for axial attack at Cg on the developing cis-fused isoquinoline. It is also possible, 

that concerted aza-Claisen rearrangements are responsible for conversions of 8 to 9 since the -. - 
same stereochemical outcome is expected. 
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