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Abstract: 8-Amino-5,6,7,8-tetrahydro-2-naphthoic acid (1), 8-aminomethyl-5,6,7,8-tetrahydro-
2-naphthoic acid (2), and 8-aminomethyl-2-naphthoic acid (3) were synthesized in their
protected forms for use in the construction of sterically constrained protein turn models.

The importance of various forms of turns in proteins and larger peptides as regular parts of the
tertiary structure and often as binding and active sites in substrate-receptor and substrate-enzyme
interactions! aroused recently the interest of chemists for the synthesis of artificial turn-inducing
mimics2. The major purpose of such mimics, when incorporated in a peptide chain, is to constrain
the chain in the otherwise preferred, but by no means rigid U-form conformation.

in the present paper, we describe the design and synthesis of three novel, simple, tum mimics of
this type, i.e. compounds 1, 2, and 3 (Scheme 1).
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As shown in Scheme 1, one of the mimics, 8-amino-5,6,7,8-tetrahydro-2-naphthoic acid (ATA,; 1),
was developed as a substitute for the central dipeptide part of a p-turn. The homologous
8-aminomethyl-5,6,7,8-tetrahydro-2-naphthoic acid (AMTA; 2) - an extension of the preceding
structure recommended by a CAMM analysis3 - rather corresponds to the central tripeptide unit of a
reverse turn. Finally, the achiral 8-aminomethyl-2-naphthoic acid (AMNA; 3) resulted as a sterically
acceptable and advantageous simplification of 2.

The common starting point for the synthesis of all three mimics was the known 2-tetralon-7-
carboxylic acid 4, easily prepared in five simple steps from the commercially available
4-phenylbutyric acid4 (Scheme 2). Hydrogenation of its oxime 5 (56 % Pd-C, HCI-MeOH) gave the
crystalline hydrochloride of the racemic mimic 1a in high yield. For the synthesis of the homologous
mimic 2, the methyl ester of 4 was first extended - in a two-step process involving the isomeric
mixture of the enol-ethers 6 as intermediate - to the aldehyde 7. In a similar way as in the case of 1,
the corresponding oxime 8 was hydrogenated to give the crystalline methyl ester hydrochloride 2a
in its racemic form. In an alternative synthesis of 2a, the methyl ester of 4 was transformed (Et,AICN
in toluene; H3zO+) into an isomeric mixture of cyanohydrines 9 which on heating with KHSO4
(150°C), was dehydrated to methyl 8-cyano-5,6-dihydro-2-naphthoate 10. Hydrogenation of the
latter, this time over platinum (PtOleg, HCI-MeOH), afforded 2a in a high overall yield.
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The dihydronaphthalene derivative 10 proved a suitable intermediate also for the synthesis of
the AMNA mimic 3. Dehydrogenation of 10 (DDQ in dioxane, 120°C) led smoothly to methyl
8-cyano-2-naphthoate 11 which, in its turn, was transformed - by hydrogenation on palladium
(10% Pd-C, HCI-MeOH) - into the crystalline methyl ester-hydrochloride 3a 5.

'Final|y, for their incorporation into peptide chains, the mimics were transformed to the
corresponding N-Boc and N-Fmoc acids and/or activated esters®. '

To test the ability of our mimics as turn-inducing entities, their N-acetyl-N'-isopropyl amides
(derivatives 1b, 2b and 3b, respectively) were prepared as simple models of B-turn peptides (the
acetyl group simulating the i, the iPr-NH grouping the i+3-amino acid). The X-ray analysis of 1b and
3b showed lacking intramolecular H-bonds (Figure 1). Also, the TH-NMR spectra of 2b and 3b in
DMSO did not show any evidence for internal H-bonding; the temperature coefficients for the
chemical shifts of the N-H protons were indicative of exposure to solvent, with values between
6 and 7 ppb-K-1, well above the value expected for hydrogens invoived in an internal H-bond
{< 3 ppb-K-1)7.8. However, the general geometry of mimics 1 and 3, as evidenced by the X-ray
analysis of 1b and 3b, makes them well-suited for building up compounds with the characteristics
of an open U-turn. A similar conclusion could be drawn for the mimic 2, based on CAMM and
spectroscopical studies of 2b.
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Eigure 1, PLUTO drawings of mimic derivatives 1b and 3b. Crystal data and atomic
parameters have been submitted to the Cambridge Crystal Data Bank.

Full details on the synthesis of the novel three mimics and their incorporation into peptide chains
will be published eisewhers. An example for the successtul use of one of them in the synthesis of a
cyclic peptide carrier for use in the construction of a template-assembled synthetic protein (TASP)
is described in the accompanying publication®.
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