
Pergamon Tetrahedron Letters 41 (2000) 2235–2237

TETRAHEDRON
LETTERS

A convenient route toN-alkyl-2-tributylstannyl-pyrrolidines
involving reductive amination

Neil J. Ashweek, Iain Coldham� and Graham P. Vennall
School of Chemistry, University of Exeter, Stocker Road, Exeter EX4 4QD, UK

Received 2 December 1999; accepted 14 January 2000

Abstract

A new and convenient method for the formation ofN-alkyl-2-tributylstannyl-pyrrolidines fromN-Boc-2-
tributylstannyl-pyrrolidine has been developed. The procedure usesN-Boc deprotection, followed by rapid base
wash and reductive amination with an aldehyde and NaBH3CN in nitromethane. © 2000 Elsevier Science Ltd. All
rights reserved.

�-Amino-trialkylstannanes are important reagents in organic synthesis that allow the formation, by
transmetallation, of the corresponding reactive�-amino-organolithium species, capable of effecting a
wide variety of transformations.1–3 The N-Boc-2-tributylstannyl-pyrrolidine1 is readily available in
highly enantiomerically-enriched form,4 and therefore its direct conversion to the correspondingN-alkyl
derivatives is highly desirable. Currently, this transformation is limited to theN-methyl (by reduction)1b

andN-allyl2b derivatives, the latter byN-Boc deprotection of1 with B-bromo-catecholborane,5 to give the
secondary amine, which can be alkylated efficiently only with reactive electrophiles. We have prepared
theN-but-3-enyl6 andN-pent-4-enyl compounds3, n=1,2 by a two-step route (Scheme 1) usingN-Boc
deprotection then addition of NaOH(aq) and an acid chloride to give the amides2. Reduction of the amides
2 with LiAlH 4 gave the required�-amino-stannanes3.

Scheme 1. Reagents and conditions: (i)B-bromo-catecholborane, CH2Cl2, 10 min; (ii) 2 M NaOH(aq), CH2=CH(CH2)nCOCl,
18 h,n=1, 76%,n=2, 82%; (iii) LiAlH 4, Et2O, 30 min,n=1, 89%,n=2, 92%

Although this route gave the desiredN-alkyl compounds in good yield, the necessity to prepare the
appropriate acid chlorides limited the synthetic utility of this procedure for more complex substrates.
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We, therefore, sought an alternative route toN-alkyl-2-tributylstannyl-pyrrolidines using the more readily
available aldehydes, with in situ reduction. After screening a variety of solvents and reducing agents,
it was found thatN-Boc deprotection of stannane1 with B-bromo-catecholborane,5 followed by rapid
washing with 2 M NaOH(aq), concentration in vacuo, and subsequent treatment with 4 Å molecular
sieves, NaBH3CN and the aldehyde, in nitromethane,7 gave the required stannanes4 (Table 1).

Table 1
Synthesis ofN-alkyl-2-tributylstannyl-pyrrolidines4

Both linear and branched alkyl aldehydes (entries 1–3) reacted efficiently to give the corresponding
stannanes4 in good yield. The transformation was tolerant of various functional groups (entries 4–8). In
all cases theN-alkyl derivatives4, derived from substrate1 (94% ee),4 had large values for the optical
rotation. The enantiomeric purity of a number of the products was checked using the two-step route
(Scheme 1), which has been shown to be enantiospecific;6 in all cases the value for the optical rotation
was in good agreement.8

In conclusion, we have shown that acid-sensitive, enantioenrichedN-alkyl-2-tributylstannyl-
pyrrolidines 4 may be prepared rapidly and efficiently byN-Boc deprotection, followed by in
situ reductive amination in nitromethane. This procedure should be amenable to other unstable,
acid-sensitive amines.
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