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Abstract: An efficient method for the construction of 2,3-dihydro-4-pyridones on solid support has been 

developed, which utilized the Lewis-acid catalyzed tandem Mannich-Michael reaction of Danishefsky’s diene 

with polymer-bound aldimines. 0 1997 Elsevier Science Ltd. 

Combinatorial chemistry has recently emerged as a promising tool to dramatically accelerate the process 

of drug discovery. While methods for generation of combinatorial libraries of peptides and oligonucleotides 

are already well astablished, design and synthesis of libraries of small organic molecules remains a relatively 

new area and become the current focus of research.‘,’ Solid phase synthesis techniques have been successfully 

applied to the preparation of a variety of heterocyclic structures, including benzodiazepines, hydantoins, 

pyrrolidines, thiazolidinones, diketopiperazines and several other compound classes. 

Among small organic molecules, nitrogen heterocycles hold a special place as historical pharmaco- 

phores, and imine is one of the most common precursors leading to these compounds.3 Polymer-bound imines 

have been utilized in the synthesis of pyrrolidines4 p-lactams,5 thiazolidinones” , etc. We report herein the 

solid phase synthesis of 2,3-dihydro-4-pyridone by the reaction of Danishefsky’s diene with polymer-bound 

imines. 

The reaction of Danishefsky’s diene with imines has been reported in solution and is catalyzed by 

different Lewis acids (equation 1).7 The reaction is postulated to proceed by a tandem Mannich-Michael 

reaction mechanism. 7c-f 
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To study the reaction on solid support, we prepared a polymer bound benzaldehyde 1, which was 

obtained by Mitsunobu reaction ofp-hydroxybenzaldehyde with Wang resin (equation 2), and has been 

advantageously applied to several studies on solid phase synthesis.8 The formation of imine 2 was 

implemented using a protocol developed by the Affymax group, in which trimethyl orthoformate was used as 

dehydrating agent.’ In most cases (Table: entry a-h), the imine formation was complete in a single overnight 

reaction. Only in entry f where the nucleophilicity of amine is reduced due to the connection to a phenyl ring, 

the imine formation was repeated several times to drive the reaction to completion. Then the polymer bound 

imine 2 was treated with Danishefsky’s diene in dry THF solution, in the presence of a Lewis acid, to achieve 

the formation of 2,3-dihydro-4-pyridone 3 on solid support (equation 2). Several different Lewis acids were 

used, including ZnClz, AlCls, EtzAlCl, TiCla, BFs.OEt2 and Yb(OTf)j.” The water tolerant Lewis acid 

Yb(OTfj3” gave the highest yield. Yb(OTf)s is one of the lanthanide lewis acid catalysts developed recently, 

and has been successfully used as catalyst for solution phase studies in aza-Diels-Alder reaction7h as well as 

other organic transformations.‘3 
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The final products 4 were obtained after cleavage with TFA/CH~Clz(l : 1 ), in relatively high yields and 

purities (set table). The spectroscopic data confirmed the structures of desired products.14 

In conclusion, we reported here a new reaction of Danishefsky’s diene with polymer bound aldimines, an 

efficient solid phase method for the construction of 2,3-dihydro-4-pyridones. The polymer bound 2,3-dihydro- 

4-pyridone provides a scaffold for other useful synthetic transformations,‘” and could be used to prepare 

libraries of analogs of a variety of alkaloids by the solid phase method.16 Research along that line will be 

reported in due course. 
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Table. Yield and mass spectrometric data for 2,3-dihydro-4-pyridones. 

Entry RNHz Yield’ Calculated Mass APCI-MS Purityb 

a -NH 2 90% 245.1 246.0 88% 

‘r NH2 82% 245. I 246.0 93% 

E 
NH2 85% 231.1 231.9 90% 

d 80% 279.1 280.0 85% 
2 

e 
Meo*NHz 65% 309.1 310.0 90% - 

f o- \ / NH2 60% 265.1 265.9 70% 

g o- NH2 75% 257. I 258.0 78% 

II o- NH2 63% 285.2 285.8 75% 

’ Isolated yield based upon the capacity of starting Wang resin (0.95mmol/g, Advanced ChemTech) 

’ Purity was determined by C 18 RP HPLC at 2 1 hm, 5-80% CHICN in H20 containing 0.1% TFA. 
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