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Abstract: D-Glucurono-3,6-lactone (1a) and L-cysteine form the thiazolidine lactam 2a in a
stereoselective and quantitative reaction. Condensation of 5-azido-5-deoxy-D-glucurono-3,6-lactone
(1b) with L-cysteine methyl ester followed by the reduction of the azido group yields the rigid B-turn
mimetic 2d in a minimum of reaction steps. © 1998 Elsevier Science Ltd. All rights reserved.

The structure-activity relationships of many biological processes are studied with conformationally
restricted peptides [1]. Dipeptide mimetics are either rigid substitutes for secondary structural elements or
they bear pharmacophoric groups themselves [2]. Bicyclic thiazolidine lactams belong to the former as they
stabilize turn structures in peptides. Several analogues of BTD (B-turn dipeptide) [3] have been described in
the literature {4]. Basing on the synthesis of penicilline V [5], cysteine and the side chain formyl group of a
second amino acid form a thiazolidine which is then acylated in an intramolecular reaction. These turn
mimetics require multistep syntheses; without additional functional groups to mimic amino acid side chains,
they are only proline analogues. We describe the stereoselective two-step synthesis of a new thiazolidine
lactam dipeptide. With three hydroxyl substituents it is soluble in water and can be further functlonahzed

D-Glucurono-3,6-lactone condensates with L-cysteine in the
solvent mixture water/pyridine (4:1) quantitatively to the
thiazolidine lactam 2a. Intermediate steps of the reaction
were investigated by NMR spectroscopy. Both epimeric
thiohemiacetals form rapidly, they are in equilibrium with
the two epimeric thiazolidines [6]. The intramolecular
aminolysis of the y-lactone starts with the addition of
pyridine at room temperature, this second ring closure is fast
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Figure: X-ray crystal structure of 1a. 7-O, 8-O,
and 9-O show axial orientation at the 7-ring.
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oH H-Cys-OH Intramolecular hydrogen bonds from 7-O via 9-O
1a R= ———-
H,OlpyT (&1) :| CH,N, fix carbony! group of the methyl ester.
2b R=0H,R" =Me
H-Cys-OMe

1b R=N; ————= 2 R=N;  R'=Me =4 Me,sSiCilNal
H,Olpyr (25:1)
: 2d R =BocNH, R’ = Me = 2. Boc,0, K,CO,
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at 90°C. 6-H and 9a-H appear as singlets and show an intense cross signal in the ROESY spectrum, proving
the R-configuration at 9a-C. The methyl ester was formed with diazomethane and crystals of 2b were
obtained (Fig.) [7]. Tosylation or triflate activation of 2b are selective at 6-O but substitution reactions with
nitrogen nucleophiles were not successful at this position. Nitrogen was therefore incorporated as an azido
group before the formation of the thiazolidine lactam. The easily available 5-azido-5-deoxy-D-glucurono-
3,6-lactone (1b) [8] condensates with one equivalent of the hydrochloride of L-cysteine methyl ester in the
solvent mixture water/pyridine (25:1) to the bicyclic compound 2¢. Again, only R-configuration at 9a-C is
observed. Also the o,,B-unsaturated compound forms but it can be easily separated due to its low solubility.
The reduction of the azido group with trimethylsilyliodide [9], followed by the introduction of the Boc-
protecting group, yields the reverse turn mimetic 2d in a 30 % overall yield after column chromatography
[10]. This building block mimics sequences like Ser-Pro or Thr-Cys. Counting the bonds from the amino
terminus along the seven-membered ring to the C-terminus, 2d is also the polyhydroxy analogue of a
tripeptide sequence and therefore a so-called sugar amino acid [11].

Bicyclic thiazolidine lactams induce reverse turns in peptides [3,12]. BTD fixes the torsions 1) and ¢z
of a reverse turn to the values of —157° and —66° [6]. 169° (06-C6-C5-N4) and —88° (C5-N4-C3-CO) were
found for 2b (Fig.) and >/ coupling constants and intramolecular NOE buildup rates indicate a similar
conformation for 2d in water. BTD was incorporated in numerous peptides and even in proteins [13]. 2d is
easier accessible than BTD, it is more hydrophilic and offers functional groups for further derivatisation.
The protection of secondary alcohols is not required during peptide synthesis [11].
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