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Abstract—The methyl ester of 2-aminotetraline-2-carboxylic acid (Atc-OMe), an important residue for modified peptides, could
only be synthesized from the Schöllkopf bislactim method, the hydroxypinanone method leading, during the second step, to
elimination instead of alkylation toward the expected spiro product. The (+)-(R)-Atc-OMe was thus obtained in three steps and
55% overall yield from the (−)-(R)-bislactim derived from D-valine. © 2001 Elsevier Science Ltd. All rights reserved.

1. Introduction

As part of our work to investigate the effect of confor-
mationally constrained amino acids at the X+1 position
of the Grb2-SH2 consensus sequence pTyr-X+1-Asn-
X+3,1 we required optically active 2-aminotetraline-2-
carboxylic acid (Atc). However, until now, only racemic
Atc has been prepared and used. We report here a short
(three steps) enantioselective synthesis of (+)-(R)-Atc-
OMe 8 through diastereoselective dialkylation of glyci-
nate derivatives.

2. Alkylating agent 1

Alkylating agent 1 was obtained in two steps (LiAIH4

reduction followed by CBr4/PPh3 bromination) and
65% isolated yield from commercially available
homophthalic acid.

3. Alkylation of (S,S,S)-(−)-iminoglycinate 2

Alkylation of (S,S,S)-(−)-iminoglycinate 2, derived
from (S,S,S)-(−)-hydroxypinanone, which usually pro-
vides highly diastereoselective alkylations,2,3 was envis-
aged first. (S,S,S)-Iminoglycinate 2 was prepared in
95% yield from (S,S,S)-hydroxypinanone and ethyl gly-
cinate following the usual procedure.2–4 The lithium
enolate was generated at −78°C with LHMDS and
alkylation with the dibromide 1 at −78°C afforded the
desired adduct 3 as a single diastereoisomer 3I5 in 98%
yield (Scheme 1).

This first alkylation occurred, as expected, at the ben-
zylic position, as can be seen from the ABX system
observed in the 1H NMR spectrum (200 MHz).

However, whatever the base used for the second alkyla-
tion step (LHMDS/THF, LDA/THF, t-BuOK/MeCN

Scheme 1.
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or LiBr/NEt3/THF), the elimination compound 45 was
the only new product observed, while 3I was recovered
in �60% yield; no trace of the desired spiro adduct was
detected.

4. Alkylation of (R)-(−)-bislactim ether 5

We thus switched to Schöllkopf’s substrates, which had
already been successfully used to prepare quaternary
amino acids.6,7

Commercially available (R)-(−)-bislactim ether 5 was
treated with BuLi at −78°C to provide the lithium
derivative 5a (Scheme 2). Alkylation with the dibro-
mide 1 then afforded the desired adduct 68 as a 93/7
mixture of the two possible diastereomers. Here again,
the first alkylation occurred at the benzylic position, as
can be seen from the ABX systems observed for both
diastereomers in the 1H NMR spectrum of the crude
product.

Using the same base (BuLi) and more diluted solutions
(0.1 M in THF instead of 0.3 M in THF used for the
first step), the desired spiro compound 7I8 was obtained
as a single diastereomer (only one AB system in the 1H
NMR spectrum of the crude product).

After hydrolysis and neutralization, the methyl ester of
2-aminotetraline-2-carboxylic acid (Atc-OMe) 8,9 hav-
ing a (+)-rotation in EtOH and MeOH, was isolated in
98% yield (55% overall yield from the starting substrate
5) with an identical enantiomeric purity to that of 7I.

5. Determination of the R-configuration of 8

On the basis of the trans-addition usually observed,6

the starting (R)-bislactim ether used should provide
Atc-OMe having the (R)-configuration and, as a matter
of fact, a NOESY experiment (Bruker AC 400) on
adduct 7I exhibits a correlation spot between an isopro-
pyl methyl group and a hydrogen atom of the AB
system (Hequatorial) corresponding to the isolated ben-
zylic CH2. This indicates that the configuration of 7I is
(R,R) (Fig. 1). Moreover, NOESY also exhibits a corre-
lation spot between the second H of the AB system and
the axial H of the non-benzylic CH2 (Fig. 1), which is
easily identified as non-benzylic by its position (�=2.23
ppm) and as axial from the pattern, i.e. a double triplet
(2J=3Jtrans=12.5 Hz, 3Jgauche=5 Hz). A conformational
study of (R,R)-7I using PM3 from MOPAC shows a
conformation having the following: a flat heterocycle,
ring A in a twisted form, the methyls of the methoxy in
a cis relationship with the N atoms and a methyl of the

Scheme 2.

Figure 1.
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isopropyl group above the heterocycle is the most sta-
ble,10 consistent with the NOESY observed (Fig. 1).
The small value of 3.5 Hz found for 3JHH between Ha
and the methine proton of the isopropyl is consistent
with a dihedral angle (Ha–C–C–H) of 60–90° and with
a methyl positioned ‘above’ the ring (as elucidated by
NOESY and simulation).

It is worth noting that the variation of the chemical
shift of proton Ha (Scheme 2) from compound 5 to
compounds 6I and then 7I indicates that the first
intermolecular alkylation step occurred in a trans fash-
ion, as expected. In the starting bislactim ether 5 proton
Ha appears at 4.0 ppm (overlapped with the CH2

signal), while in adduct 6I proton Ha (assigned through
decoupling of the isopropyl proton, a double septuplet
at 2.2 ppm) is located at 3.4 ppm (0.6 ppm shielding),
consistent with the presence of an aromatic ring in a cis
relationship and also consistent with literature
results11,12 for similar aromatic-substituted compounds.
Thus, in compound 7I, where the aromatic ring is
constrained away from Ha, its signal (doublet) moved
again to 4.0 ppm. Therefore, it is reasonable to con-
clude that compound 6I has a trans structure. Com-
pound 7I, having an (R,R)-configuration, demonstrates
that the second alkylation step also occurred in a trans
fashion.

In conclusion, (+)-(R)-Atc-OMe has been obtained
from (−)-(R)-bislactim through two consecutive trans-
alkylation steps.
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