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Abstract: Subjection of tryptamine 1 to the action of aldehyde 2d a substantial amount of dimeric
naphthyridine 5§ was formed along with the indolo-quinolizidine derivatives 6a and 6b.
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In the initial stage of the synthesis of the eburnane-type alkaloids ( e.g. vincamine ) the condensation
reaction of tryptamine (1) either with dicarboxylic acid aldehyde 2a , or with diester aldehyde 2¢ has
frequently been used. As a result of this Pictet-Spengler-type reaction, followed by ring-forming internal
acylation, the desired pentacyclic (3) or tetracyclic (4) products were obtained in good yields®.

We should like to disclose our observation concerning an unexpected variation of this reaction. If instead
of 2a or 2¢ the half-ester of the corresponding acid 2d° was used, under the same reaction conditions the
dimeric product, naphthyridine derivative 5% was isolated in 24% yield, in addition to 26,9 % of the two
additional isomeric tryptamides ( 62° 202 % , 6b° 6,7 % ). The new reagent 2d* was prepared by partial
hydrolysis of 2¢”. The stereostructure of 5 was proved by NOE measurements.

The Pictet-Spengler reaction has long been an important procedure for the synthesis of both indole and
isoquinoline alkaloids®, and surprisingly few side-reactions have been reported. To rationalize the formation
of the dimer in substantial amount in this case we may assume that the imine intermediate is protonated
internally by the carboxylic acid function ( see 7 ) thus causing some steric hindrance for the ring closure. At
the same time the nucleophilic amino group of a second tryptamine is easily available, and the junction of the

two amines is followed by an internal acylation.
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We assume that this type of side reaction ( i.e. coupling of two amines) may occur in almost all Pictet-
Spengler reaction. The aminal is formed in some extent equilibrating with the Schiff base, and if some
stabilizing factors, e.g. internal acylation in this case, prevail, one can isolate the compounds derived from this

intermediate. Another interesting example, entirely different from the above described, will be reported soon.
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