Technical Note 525

Microwave assisted organic synthesis has become an important tool to medicinal chemists for rapid organic
synthesis. A huge number of research papers have appeared over the last decades on the application of
microwave technology in organic synthesis.! Some of the major advantages include spectacular decrease in
reaction time, improved conversions, clean product formation and wide scope for the development of new
reaction conditions.

The use of polymer-supported reagents and scavengers is a powerful technique for expedited synthesis and
purification.? By using polymer-supported reagents and scavengers, excess reagents and byproducts can be
selectively removed by a simple filtration rather than liquid-liquid extraction and chromatographic
purification. In addition, polymer-supported reagents offer further advantages that include reaction of
active intermediates by "catch-and-release", selectivity and immobilization of toxic intermediates.

Rapid transformations using microwave technology has shifted the bottleneck from synthesis to the
work-up and purification step. Therefore, chemists are increasingly looking for an expedited synthesis and
purification strategy that would combine the use of microwave heating with polymer-assisted solution-
phase organic synthesis. This overview3 covers the recent literature on the significant new applications of
polymer-supported reagents and scavengers using microwave heating.

Sauer and his group have recently reported* the application of microwave-assisted organic synthesis using
the polymer-supported carbodiimide, PS-Carbodiimide 1.> A rapid, high-yielding protocol for the synthesis
of amides by the coupling of various amines and carboxylic acids in the presence of PS-Carbodiimide and
microwave heating was described (Scheme 1). The reaction was complete within 5 minutes at 100 °C under
microwave irradiation. The scope of the protocol was evaluated using a broad range of primary, secondary
and less reactive aromatic amines, and a host of carboxylic acids. The products were isolated in high yield
and purity and the reaction conditions were found to be compatible with a number of organic solvents such
as NMP, DMA, DME and MeCN.
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In another study, Linclau et al® have described the synthesis of a variety of carboxylic esters under
microwave heating using polymer-supported isoureas 3. The reactions were carried out in MeCN under
microwave heating at 125 °C for 3 minutes. The methyl, benzyl and allyl esters of a variety of carboxylic
acids have been isolated in high yield and purity (Scheme 2). The polymer-supported isoureas 3 were
synthesized by Cu(II)-catalyzed reaction of a polymer-supported carbodiimide 2 with the corresponding
alcohols under ambient conditions.
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Turner and his group have reported” the synthesis of a polymer-bound cyclohexane-1,3-dione resin 5 in
three steps from an aminomethyl functionalized polystyrene resin 4 (Scheme 3). The resin 5 was used for
rapid synthesis of carboxamides under microwave conditions via a “capture and release” protocol. Thus, 5
was converted to the enol esters 6 which were cleaved by various amines to generate the corresponding
amides in high yields.
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Kappe and his co-workers have described? rapid purification of a small library of N-acylated
dihydropyrimidines 7 by scavenging of excess acid anhydrides using both polystyrene- and silica-supported
diamines 8° under microwave irradiation (Scheme 4). The scavenging time for excess anhydrides were
reduced from several hours to a few minutes under microwave heating.
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5.  PS-Carbodiimide is commercially available from Argonaut Technologies.
PS-Carbodiimide PART NUMBER QUANTITY
800369 10g
800370 25¢
800371 100 g
800372 1000 g
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9.  PS-Trisamine and MP-Trisamine are similar scavenger resins available from Argonaut Technologies .

PS-Trisamine PART NUMBER QUANTITY
800228 10g
800229 25¢
800230 100 g
800309 1000 g
MP-Trisamine PART NUMBER QUANTITY
800397 10g
800398 25¢g
800399 100 g
800400 1000 g
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