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Abstract

The generation and subsequent use of unstabilised azomethine
ylides in dipolar cycloaddition reactions within a flow microreactor
is demonstrated. The 3-nitropyrrolidines produced were furthermore
subjected to chemoselective hydrogenation reactions using the H-Cube® system.
To ensure product purities in excess of 90-95%,
immobilised scavengers were successfully employed.
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in MeCN) were prepared and injected into the two individual sample
loops of the R2+ unit of the Vapourtec system. The resulting
streams were mixed in a static mixing tee and then directed into
a flow coil (10 mL volume, 1.0 mm i.d., temperature 60-120 ˚C)
mounted on the R4 unit to give residence times between 30-90
min depending on the reactivity of the substrate used. After leaving
this coil the reaction mixture was directed into a glass column
(typically 10 cm length, 10 mm bore) containing the scavenging resin (QP-BZA,
2.5 equiv and a 1 cm plug of silica). The purified product was then
collected and isolated after solvent removal.

            
For Experiments Involving the Use of the Fluoride Monolith
            

The
two starting materials were dissolved at the same concentrations
in MeCN and injected into the two corresponding sample loops of
the R2+ [alkene 1.5 mmol in MeCN and N-(methoxymethyl)-N-(trimethylsilyl)benzyl-amine
1.0 mmol in MeCN]. After mixing both streams in a T-piece
the resulting mixture was directed into the fluoride monolith (in
a column; 10 cm length, 15 mm bore, ca. 12 mmol fluoride) heated
between 50-80 ˚C with a combined flow
rate of 200 µL/min. The exiting stream was then
passed through a glass column (10 cm length, 10 mm bore) containing
the scavenging resin (QP-BZA, 2.5 equiv) for final in-line purification.
For
the chemoselective reduction of 3-nitropyrrolidines using the H-Cube® system
in full hydrogen mode the starting material was dissolved in a EtOH-EtOAc
(1:1) solvent system (0.2-0.5 M; containing catalytic amounts
of AcOH) and passed through the appropriate catalyst cartridge heated to
60 ˚C with a flow rate of 1.0 mL/min.
In order to remove the acetate counterion the out flow stream is
subsequently directed through a glass column containing 1 equiv
polymer-supported carbonate.¹9
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