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Abstract—An efficient stereoselective approach for the synthesis of (3R,4S)-3-methoxy-4-methylaminopyrrolidine, a part of the
structure of quinoline antibacterial compound (1a) and the naphthyridine antitumour agent (1b) has been described.
� 2004 Elsevier Ltd. All rights reserved.
Chiral and nonracemic pyrrolidines are found as sub-
units in many biologically active natural and unnatural
products.1 Okada et al.2,3 showed that a new series of
quinoline compounds, for example, (1a), bearing a
(3R,4S)-3-methoxy-4-methylaminopyrrolidine, had the
highest in vivo and excellent in vitro antibacterial activ-
ity against pathogens such as Gram+ve and Gram�ve
bacteria and were chosen for further evaluation of
their biological activities. Tsuzki et al.4 also
reported that (3R,4S)-3-methoxy-4-methylaminopyrrol-
idine attached to the naphthyridine ring at C-7 of (1b)
led to potent cytotoxic activity against murine P388 leu-
kemia cells.

In continuation of our interest in the synthesis of biolog-
ically active compounds having vicinal amino and hy-
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droxyl units,5 we developed recently an approach for
the synthesis of chiral pyrrolidines5g (S,S)-3 and (S,R)-
4 in optically pure form. Prior to our work there was
only one reported approach for the synthesis of 2,
whereby the chiral compound was obtained after resolu-
tion.3 Herein we present a short stereoselective approach
for the synthesis of 2 starting from commercially avail-
able (R)-2,3-O-isopropylidene glyceraldehyde.5e

Our approach to the synthesis of pyrrolidine 2 is out-
lined in Scheme 1. (R)-2,3-O-Isopropylidene glyceralde-
hyde 5 was converted into 6 by the imine addition
reaction reported by Cativiela and co-workers6 This ap-
proach was utilised by us earlier for the synthesis of (�)-
cytoxazone and azasugars.5a,e Compound 6 on treat-
ment with 60% AcOH at rt gave diol 7, ½a�25D �25.2 (c
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Scheme 1. Reagents and conditions: (a) 60% AcOH, rt, 12h, 84%; (b) TBS-Cl, imidazole, DCM, 0 �C to rt, 8h, 75%; (c) MeI, AG2O, DMF, 0 �C to

rt, 12h, 82%, (d) TBAF, THF, 0 �C to rt, 8h, 84%; (e) O3, DCM, NABH4, MeOH; �78�C to rt, 12h, 75%; (f) LiAlH4, THF, reflux, 6h, 75%; (g)

Tf2O, 2,6-lutidine, DCM, �78�C, 30min, BnNH2, DCM, �78�C to rt, 24h, 77%; (h) H2, Pd/C, MeOH, HCl, rt, 12h, 85%.
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1.0, CHCl3), which on further reaction with TBDMS-Cl/
imidazole afforded 8, ½a�25D �27.7 (c 1.0, CHCl3). Methyl-
ation of 8 using MeI/Ag2O gave 9, ½a�25D �15.7 (c 1.0,
CHCl3). Desilylation of 9 with TBAF (0.1M soln in
THF) resulted in 10, ½a�25D �16.9 (c 1.0, CHCl3), which
was subjected to ozonolysis followed by NaBH4 reduc-
tion to give 11, ½a�25D �1.59 (c 1.0, CHCl3). Treatment
of 11 with LiAlH4 gave the N-methylated compound
12, ½a�25D �11.9 (c 1.0, CHCl3). Compound 12 on cyclisa-
tion with Tf2O/BnNH2 afforded 137 in 77% yield. Pyr-
rolidine 13, underwent debenzylation with H2/Pd,C
finally to afford the target molecule 2, as its HCl salt8

with 1H NMR spectral and physical data in good agree-
ment with the literature.3

In conclusion, a general and highly efficient stereoselec-
tive synthesis of (3R,4S)-3-methoxy-4-methylamino-
pyrrolidine 2 has been achieved (10% overall yield),
which is a useful procedure for making this compound
on large scale. This approach is likely to be of value in
making other analogues.
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