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Abstract : The title compounds 6 have been synthesized 4 steps from indoles, aldehydes and Meldrum's acid.

With the growing development of combinatorial chemical libraries, more and more attention is paid to

the preparation of unnatural a-aminouacids which are one of the useful tools in medicinal chemistry: they can

be incorporated in active peptides or peptidomimetics in order 10 find active conformations!, especially in the

case of tryptophan.2 B-Substituted tryptophan units can also be found in a few marine natural products.?
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In continuation of our earlier work on non-sedative
analgesics derivating from tryptophan?, we needed
several different 3-substituted tryptophan esters in
large quantities. All the existing methods suffered
from some limitations in yields or technical
constraints.’ Recently, Crich published an elegant
approach with a complete control of both stereogenic
centers.? resulting from a stereocontrolled Michael
addition of nucleophiles to a cyclic dehydro-
tryptophan tautomer.S However, the last steps, ie. N-
deprotection and C ring cleavage, proved to be
troublesome and tedious. Here we suggest a more
conventional, but shorter and more economical
approach based on indole chemistry. Condensation
between indoles 1 aldehydes 2 and Meldrum's acid
eave derivatives 3.7 Careful cleavage (EtOH,
pyridine, 80°C) led to half-esters® 4 which underwent
Curtius rearrangement after treatment with DPPAY in

the presence of triethylamine (Scheme 1).
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Intermediate isocyanates (not isolated) were then converted into benzyl carbamates 5, whose hydrogenolysis
(H2, Pd, rt, 1 atm) gave the target compounds 6. sometimes poliuted with urea. Initial condensation was
successful with many different aldehydes. except for senecialdehyde (0%), furfural (15%), and slowed down
with the deactivated 5-cyanoindole. In the case of 5-bromoderivatives, the last reductive step was
accompanied by debromination, which was avoided by using -BuOH instead of benzyl alcohol in the course
of the solvolysis of the isocyanate: the resulting Boc-urethane can be converted into amine 61 by TFA (3h, ).
Finally, a 1:1 mixture of isomers (¢rythro and threo) was obtained, which is not a real drawback for our
purpose, insofar as we need both diastereoisomers for SAR studies.

Assignment of the relative stereochemistry was conveniently performed in the case of the 6a mixture,
but we guess it can be general. In Pictet-Spengler conditions (cyclohexanone, AcOH, 80°C), one of the
diastereoisomers 6a reacted more quickly to give spiro-B-carboline 7, whose rrans stereochemistry was
evidenced by the large (9.5 Hz) H3-H4 coupling constant. Under more forced conditions, the other isomer 6a
(erythro) finally cyclized into cis 8 (Scheme 2).
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Work is in progress on broadening the scope of this reaction to less reactive aldehydes.
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