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Abstract: The synthesis of orthogonally protected P-amino acid 3-tert-butoxycarbonylamino-1,2,3,4-tetrahydro-

2-naphthoic acid benzyl ester (Boc-BAtc-OBn) is described. The route to these constrained phenylalanine

analogs features a Sml,-mediated aziridine cleavage resulting in a 3-amino ester. The stereochemistries have

been determined by X-ray crystallographic analyses. © 1999 Published by Elsevier Science Ltd. Al rights reserved.
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During the last several years, much effort has been focused on the development of structures designed
to mimic naturally occurring amino acids and biologically active peptides.[1] Such efforts are intended to
enhance potency, receptor selectivity and pharmacokinetic properties.  Modifications which decrease
conformational mobility have also been sought in order to gain insight into the relationship between the
biological activity and the three dimensional topology. The imino acid analog Tic (1,2,34-
tetrahydroisoquinoline-2-carboxylic acid), characterized as a constrained phenylalanine analog, has been
incorporated into several biologically active peptide and peptidomimetic sequences where a phenylalanine
sidechain plays an integral role in the biological activity.[2] However, an amide bond formed at the nitrogen
of Tic often results in cis and trans amide bond isomers that may complicate efforts to elucidate bioactive
conformations. In order to minimize such complications, we initiated the synthesis of the B-amino acid 3-
amino-1,2,3,4-tetrahydro-2-naphthoic acid (p-aminotetralin-2-carboxylic acid-BAtc) (1).

OH OH

NH NH,

1,2,3,4-tetrahydroisoquinoline-2-carboxylic acid (Tic)  3-amino-1,2,3,4-tetrahydro-2-naphthoic acid (BAtc) (1)

The stereoselective syntheses of B-amino acids have been recently reviewed [3] and shown to be
attractive target structures. Our strategy utilizes a Sharpless asymmetric epoxidation [4] to establish chirality.
The synthesis was initiated with the formation of the o,B-unsaturated ester (2) by trapping an in situ derived o-
quinodimethane with ethyl propiolate.[5S] Reduction of the ester (2) by DIBAL gave the allylic alcohol (3).
Using (+)-diethyltartrate in the catalytic mixture gave the (25,3S) epoxide (4) in high enantiomeric excess (as
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revealed by the syntheses and 'H-NMR analyses of the Mosher esters [6]) after a single recrystallization.
Oxidation of the alcohol of (285,35) epoxide (4) followed by esterification gave the (2R,35) epoxy-benzyl ester
(5). The chiral benzylaziridine-2-carboxylate (6) was obtained with complete retention of optical purity by
opening the epoxide (5) with sodium azide followed by treatment with triphenylphosphine to reduce the azide

and mediate the Staudinger ring closure.[7]
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The addition of the aziridine (25,3R) (6) to samarium iodide (Smlp) gave the ring-opened f-amino
ester.[8] After workup, the crude product was treated with di-terr-butyldicarbonate (BocyO) and two isomers
of benzyl-3-tert-butoxycarbonylamino-1,2,3,4-tetrahydronaphthalene-2-carboxylate (Boc-BAtc-OBn) (9a) and
(9b) were fully resolved by silica gel chromatography.[9] It was assumed from the proposed mechanism of the
Smlz-mediated aziridine ring opening that the two isomers possessed the same chirality at C(3) and different
stereochemistry at C(2).[8] In order to unambiguously identify the stereochemistries, derivatives of
compounds (9a) and (9b) were synthesized. The Boc-group of (9a) was removed and the resulting amine was
coupled to (R)-mandelic acid using l-ethyl-3-(3’-dimethylaminopropyl)-carbodiimide (EDC) to give the
diastereomer (10) in high yields. The X-ray crystallographic analysis of the adduct (10) revealed a cis
orientation of the nitrogen and the ester carbonyl of the B-amino ester.[10] Similarly, the (R)-mandelic acid
adduct of (9b) was prepared giving the frans adduct (11) and successfully analyzed by X-ray
crystallography.[10] The X-ray crystallographic analyses revealed the earlier eluting Boc-BAtc-OBn fraction
to be the cis (25,3R) isomer (9a) and the later eluting fraction to be the trans (2R,3R) isomer (9b). The cis to
trans ratio is similar to those reported by Molander and Stengel.[8]
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In conclusion, the four stereoisomers of the protected P-amino acid 3-rers-butoxycarbonylamino-
1,2,3,4-tetrahydro-2-naphthoic acid benzyl ester have been synthesized and the absolute stereochemistry
determined by X-ray crystallographic analyses. The (2R,3S) cis (12a) and (25,35) trans (12b) stereoisomers
were also obtained in an analogous manner.[11] Incorporation of these novel B-amino acids into peptide

sequences is currently underway and will be described in future reports.
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