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Summary: Attempts to repeat the spirocyclization of isoquinoline carboxylic acids, 4, 

5, 8, and 9 to the spiroketones, 6 led only to the formation of the N- 

carboxyanhydddes, 7. © 1997 Elsevier  Science Ltd. 

During our continuing studies to reach a number of non-racemic indole and isoquinoline 

alkaloids via asymmetric total syntheses,1 we were attracted to the spirobenzyl isoquinoline family, 

Fumariaceae. 2 In this group are two members which we were particularly interested in, namely 

iso-ochotensine 1 and ochotensine, 2. Our interest was driven by our earlier report which 

described an asymmetric route to 1,1-dialkyl-l,2,3,4 tetrahydroisoquinolines, a chiral quaternary 

carbon system, in high enantiomeric excess. 3 The asymmetric stereogenic quaternary center in 1 
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and 2 seemed to be quite amenable to our formamidine carbanion alkylation. Although there are 

three reported total synthetic routes to 1 and/or 2, 4.6 none provide the enantiomerically pure 

alkaloids. A biogenetic route to this family has also been described by Shamma. 7 The Kametani 
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synthesis 6 was appealing to us since it employed a spirocyclization of 1-benzyl-1- 

carboxyisoquinoline 5b using polyphosphoric acid ester (PPE) to afford the ketone, 6b. 

Our approach to a close analog of 51} was initially to use the dimethoxy derivative 3a in a 

racemic model to assess the efficiency of the route to iso-ochotensine, 1, and presumably to 

ochotensimine 2 (R = Me).2g We utilized the formamidine 3a 3 which was first metalated (n-BuLl, 

THF, -78 °C) and then treated with 3,4-methylenedioxybenzyl chloride. Immediately thereafter it 

was metalated again (s-BuLl, -78 °C, THF) and allowed a stream of CO2 to pass through the 

solution at -78 °C. The reaction was immediate and after hydrazine treatment to remove the 

formamidine moiety, we had obtained the amino acid, 4a in 76% overall yield from 3a. The 

insoluble amino acid was transformed into the urethane, 5a and then subjected to the conditions 
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as described by Kametani. 6a After a number of attempts, it soon became clear that none of the 

expected spiroketone 6a (R = Me) was present, nor could the spiroketone be produced under 

other FriedeI-Crafts acylation conditions (AgOTf, 8 Nafion-H, 9 triflic anhydridelO). In the unlikely 

event that the methoxyl group in 5s (R = Me) was interfering with the intramolecular acylation, we 

prepared the carbonate 5b (R = CO2Et); the exact compound reported 6 to cyclize to the 

spiroketones, 6a, 6b. In order to access the appropriate precursor for 5b, we prepared the 

formamidine 3b from the corresponding 6-hydroxy-7-methoxytetrahydroisoquinoline. 11 With 5b in 

hand we carded out the experiment according to the conditions described sa (PPE, CHCI3, 65 o, 5 

h). As before, no spiroketone 6s or 6b could be isolated. The only product obtained (in 60-70% 

yield) after numerous attempts was shown to be the N-carboxyanhydride 7a (R = Me) or 7b (R = 

CO2Et) which was verified by complete nmr, ir, mass spectral and finally X-ray crystal analyses. 

Using the same route, we also prepared the isomeric system 8 and 9 which would lead to the 

related alkaloids, 2. Attempted cyclization to the spiroketones under the conditions described 

above also led to the N-carboxyanhydddes as the only product. 12 

It is quite interesting that Shamma 13 working with a rather similar system was unsuccessful 

in using the Kametani procedure to form the spiroketone, whereas Uyeo 5 also failed to effect 

spirocyclization, but before the Kametani paper appeared. It is further noteworthy to mention that 

McLean, 4 Uyeo, 5 and Kametani 6 all published synthetic routes to the ochotensines within an eight- 

month period in 1968 and none of them commented on the nmr assignments of the other. 

Although McLean and Uyeo's spectroscopic data are consistent with the structures, 2h the 

Kametani spectral data are not well-matched and the reported values are rather vaguely presented 

so comparisons are not easily made. 14 

In summary, the intramolecular acylation to the spirobenzyl isoquinoline alkaloids does not 

appear to proceed as reported and the reasons for this remain unclear. 
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