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Abstract

A new and convenient method for the formation Mfalkyl-2-tributylstannyl-pyrrolidines fromN-Boc-2-
tributylstannyl-pyrrolidine has been developed. The procedure Nd#&sc deprotection, followed by rapid base
wash and reductive amination with an aldehyde and NgBYin 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 reactiv@mino-organolithium species, capable of effecting a
wide variety of transformations2 The N-Boc-2-tributylstannyl-pyrrolidinel is readily available in
highly enantiomerically-enriched forfhand therefore its direct conversion to the correspontlivaiky!
derivatives is highly desirable. Currently, this transformation is limited td\#meethyl (by reductiorff
andN-allyl2P derivatives, the latter bi-Boc deprotection of with B-bromo-catecholborarfep give the
secondary amine, which can be alkylated efficiently only with reactive electrophiles. We have prepared
the N-but-3-enyf andN-pent-4-enyl compound3, n=1,2 by a two-step route (Scheme 1) uskdoc
deprotection then addition of NaQdd) and an acid chloride to give the amidefReduction of the amides
2 with LiAIH 4 gave the required -amino-stannane3
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Scheme 1. Reagents and conditionsB®romo-catecholborane, GBI,, 10 min; (ii) 2 M NaOHa,q), CH,=CH(CH,),COCl,
18 h,n=1, 76%,n=2, 82%; (iii) LiAIH 4, Et,O, 30 min,n=1, 89%,n=2, 92%

Although this route gave the desiréalkyl 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 rout&ltalkyl-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 thaiN-Boc deprotection of stannariewith B-bromo-catecholborariefollowed by rapid
washing with 2 M NaOkdg), concentration in vacuo, and subsequent treatment with 4 A molecular
sieves, NaBHCN and the aldehyde, in nittomethahgave the required stannanggTable 1).

Table 1
Synthesis ofN-alkyl-2-tributylstannyl-pyrrolidinegt
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i, B-bromo-catecholborane, CH,Cly, 10 min; ii, NaOH(aq) wash; iii, MeNO», 4A molecular sieves, NaBH3CN, RCHO, 15 min.

Entry R Yield 4 (%)*  Product [a]3 (¢, CHCl3)
1 -(CH,)3CH3 64 4a +64.3 (2.8)
2 -CH(CH3), 62 4b +72.3 (1.3)
3 -CH,Ph 50 4c +67.3 (2.0)
4 -(CH»),CH=CH, 62 4d +66.0 (1.3)
5 E-(CH3),CH=CHSPh 72 de +55.3 (1.1)
6 Z-(CH,),CH=CHSPh 69 af +46.0 (1.0)
7 -(CH,),C=CSPh 57 4g +56.9 (1.1)
8 -(CH»)3CO,CH3 50 4h +51.0 (2.5)

*Yield after chromatography on basic alumina.

Both linear and branched alkyl aldehydes (entries 1-3) reacted efficiently to give the corresponding
stannaned in good yield. The transformation was tolerant of various functional groups (entries 4-8). In
all cases théN-alkyl derivatives4, derived from substraté (94% ee)} 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 enantiospédiiiell cases the value for the optical rotation
was in good agreemetit.

In conclusion, we have shown that acid-sensitive, enantioenriddedkyl-2-tributylstannyl-
pyrrolidines 4 may be prepared rapidly and efficiently by-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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