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Abstract: Ketones and aldehydes were formed in low to good yields in reactions of Weinreb-type amides 

on solid support and no overaddition occurred. 

The rapid synthesis of a wide variety of compounds greatly facilitates the discovery of biologically active 

agents.; The ability to generate libraries of commercially unavailable ketones and aldehydes is a valuable tool in 

this process. Moreover, these customized libraries may be used as inputs in other libraries (e.g., those of Ugi 

four-component condensations3). This research focuses on the creation of aldehyde and ketone diversity by 

performing reactions with Weinreb-type amides on solid support. 

Weinreb amides (1) display remarkable selectivity in their reactions with simple organometallic reagents 

(Eq. 1). 4 These N-methoxy-N-methylamides react with Grignard species, organolithium species, LiA1H4, or 

DIBAH to afford ketones or aldehydes in high yields. Little or no overaddition occurs presumably due to 

chelation of the Lewis acid with the erstwhile carbonyl oxygen and the N-methoxy oxygen (2), the stable 

intermediate decomposing to the ketone or aldehyde upon treatment with acid. 
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Ketones and aldehydes are envisioned to be generated from reactions of Weinreb-type amides on solid 

support (Scheme 1). The N-Me group in Weinreb amides is replaced by a linker that attaches the methoxyamine 

to a polymer (Rink s in this case). One source of  diversity is the different carboxylic acids which can be coupled 

to the polymer-bound methoxyamine. A second source of diversity is enolate alkylation of Weinreb-type amide 

3 with different electrophiles. A third source of diversity is reacting Weinreb-type amide 4 with different simple 

organometallic reagents to produce ketones or aldehydes. Another noteworthy feature of this chemistry is that it 

potentially regenerates the polymer-bound methoxyamine. 
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The chemistry of Weinreb-type amides with a 2 ° N-alkyl group was tested in solution. DIBAH reduction 

of amide 5 6,7 cleanly provided methoxyamine 6, aldehyde 7, and alcohol 8 in a 2.3:1:1.3 ratio (Eq. 2). 

MeMgC1 cleanly converted amide 9 to amine 6 and ketone 10 with no overaddition (Eq. 3). However, in most 
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reactions of amide 9 with EtMgBr, nBuLi, PhMgC1, and PhLi at various temperatures, the major product was 

non-N-methoxy amide 11! 

0 

B n H N ~ ' ~  

0 
11 

Reactions of polymer-bound Weinreb-type amides with a 2 ° N-alkyl group were conducted concurrently. 

LiA1H4 cleanly reduced amide 12 to aldehyde 7 and alcohol 8 in a 1:1.4 ratio (Eq. 4). However, the major 

reaction in the treatment of amide 13 with MeMgC1 was N-O bond cleavage (Eq. 5). It was conjectured that N- 

O bond cleavage by Grignard and organolithium reagents in solution and solid phases might have been caused 
by the t~-Me branch in the 2 ° N-alkyl group interfering with carbonyl addition. 

Synthesis of a Weinreb-type amide with a 1 ° N-alkyl linker to the Rink resin is exemplified in Scheme 2. 

Hydrocinnamic acid was transformed to its N-methoxyamide (14), 8 which underwent Michael addition to 

methyl acrylate in the presence of catalytic tBuOK.9 Hydrolysis of amideester 15 furnished the acid which was 

then coupled to the Rink resin. A general polymer-bound methoxyamine linker (see Scheme 1) may be 
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synthesized by replacing hydrocinnamic acid with a nitrogen protecting group in Scheme 2. After the N- 

protected 3-(N-methoxyamino)propanoic acid is coupled to the resin, removal of the protecting group affords 

the methoxyamine linker. 
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Results of reactions of polymer-bound Weinreb-type amides with a 1 o N-alkyl linker are presented in 

Table 1. MeMgCI reactions with amides 16 and 17 furnished clean crude products of the methyl ketones in 

good yields. The product yields of the other Grignard reactions 10 ranged from low to relatively good and those 

of the three LiA1H4 reactions 11 were low. In all reactions, no overaddition and no N-O bond cleavage were 

observed. Furthermore, ~-elimination producing N-methoxyamides did not transpire. The product yields might 

have been adversely affected by side reactions involving the classical amide bond. This problem can be obviated 

by substituting an ether bond for the classical amide bond. 

The procedure for the MeMgCI reaction of Weinreb-type amide 17 is representative. To a suspension of 

amide 17 (0.015 mmol) in THF (0.6 mL) was added MeMgC1 (70 IxL in THF, 0.22 mmol). The flask was 

glass-stoppered and parafilmed and the mixture was stirred for 13 hr at rt. The mixture was then quenched with 

5% HC1/EtOH (0.5 mL) and stirred for 30 min at rt. The resin was filtered and washed alternately with 3 X 0.5 

mL EtOH and 3 X 1 mL CH2C12. After the filtrate was extracted with CH2C12 and H20, the crude product was 

clean for 4-cyclohexyl-2-butanone (1.8 mg, 78% yield).]2 

Reactions of Weinreb-type amides on solid support potentially permit the synthesis of libraries of 

aldehydes and ketones. Nearly all the ketones in Table 1 are not commercially available and the crude ketone 

products are of sufficient purity to be used in subsequent reactions. For instance, synthesis of focused Ugi- 

derived libraries utilizing non-commercial ketone inputs is currently underway. 
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Table 1. ReacBxls of Weinmb-Type Amides on Solid SupporP 
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aThe percent numbem shown are ff~e yields of ketone or eJdehyde products. No alcohol was detected in any reaclion. 
The yields are based on ~e  1HMR i n t e g ~  of file products r ~  to that of TMS of known concentration. 
bl) 15 eq Gdgnard reagent. THF, rt, 15 hr, 2) 5% HCI/EtOH. it, 30 min. 
Cl) 15 eq PhMgCI, THF. 60 °C, 15 hr, 2) same workup. 
dl) 5 eq LiAIH 4, THF, 5 °(3, 15 hr, 2) same workup. 

15*/. 
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