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Abstract: The synthesis of a new, conformationally resirained analog of tryptophan, 1,2,3 4-tetrahydro-2-amino-2-
carboxy-cyclopent[blindole (5) is described. The key step involves the BFy+ Et,O catalyzed intramolecular
cyclization of o-diazoketone 2b into the 1,2,3,4-tetrahydro-cyclopent{blindol-2-one 3 ).

Conformationally restricted aminoacids are actively sought. They can be incorporated in
peptides in place of the corresponding aminoacid thus becoming stereochemical probes for
bioactive conformations or selective interactions. They can confer improved metabolic stability,
increase the binding stability to receptors or exhibit enzyme inhibiting properties.

As a part of a program directed to the preparation and biological evaluation of
conformationally restrained analogs of aminoacids 1 we become interested in the synthesis of cyclic
analogs of tryptophan having the aminoacidic moiety relatively fixed in space with respect to the
planar indole nucleus. A derivative fulfilling this requisite, 3-amino-1,2,3 4-tetrahydrocarbazole-3-
carboxylic acid was reported previously and shown to be a competitive inhibitor of a-
chimotrypsin.2 We report now the first synthesis of the structurally related, conformationally more
restrained 1,2,3,4-tetrahydro-2-amino-2-carboxy-cyclopent[blindole (5). A survey of the literature
revealed that while a variety of methods have been developed for the synthesis of 1-oxo- 3 and 3-
oxo-1,2,3,4-tetrahydro-cyclopent{blindole derivatives,45 1,2,3,4-tetrahydro-cyclopent{blindol-2-one
(3), key to our synthesis, was still unknown.

* On leave from Chemistry Department, Faculty of Science, Ain Shams University, Abbassia,
Cairo, Egypt.
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After exploring a number of routes, we discovered that the sequence outlined in Scheme I
provided an expeditious solution to the problem.
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(@) :i) PCls , E{0;ii) CHa Np, ERO; (b) : BF3 - EL0; () : KCN, (NHg)2CO3, DMF -H,0;
(d) :i. Ba(OH); li. H;SOy; ili. Dowex 1x 8, 100-200 mesh, AcO- form.

Accordingly, 3-indoleacetic acid (1) was reacted with phosphorous pentachloride in
anhydrous ether at 0 °C for 1 h under vigorous magnetic stirring in a nitrogen atmosphere. The
reaction mixture was concentrated and then diluted with cold (0 °C) hexane. After filtration, the
resulting solution was cooled at -78 "C to give the acyl chloride 2a 6 with 72% yield. When 2a was
treated with diazomethane at 0 °C for 16 h, the diazomethylketone 2b was formed with 57% yield.
Following treatment of 2b with boron trifluoride etherate in ether at 0 "C for 2.5 h and stirring
overnight of the resulting mixture at room temperature gave the desired 1,2,3,4-tetrahydro-
cyclopentfblindol-2-one as a sole product in 92% yield. The mechanism, depicted in Scheme II,
presumably involves the initial cyclization of 2b leading to the formation of a spiroindolenine
which is rapidly unravelled to the corresponding cyclopentenone derivative (3).7
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Reaction of ketone 3 with potassium cyanide and ammonium carbonate in DMF-water in a
bomb at 120 “C for 2 h produced the spirohydantoin 8 4 with 68% yield. Finally, the amino acid 5
was obtained by heating an aqueous solution of 4 and barium hydroxide octahydrate in a bomb at
120 °C for 5 h followed by purification by ion exchange resin chromatography on Dowex 1x8 and
elution with 0.3N acetic acid (53% yield). The structure of 5 was confirmed by analytical and
spectroscopic data.%10 The application of the sequence 1 — 5 to the preparation of novel,
homologous cycloalk[blindolones, as well as the biological characterization of 5 are currently under
way.
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