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Abslnwfi An N- vs. O-alkylation study of 2-pyridone with various alwhots and sohrcm under 
Mitsunobu wruiMons )1p1 carried out. 

TUG a&y&ion of ambicknt anions of 2-oxopyridinGs has bten stud&i Gxt~nsiv~ly,~ fkx 2- 

alkoxypyridinGs2 and N-alkyl-2-pyridonGs3 are valuable synthetic inkrtnc&am Alkybttion is g~n~&y 

p~rfornwd by tFeatbtg a metal salt of the 2-pyrickm~ with an alkyl halide. The regiosGlGctivity &p~Gds on the 

nam of the metal, the structure. of the alkyl halide, substituents on the pyridone ring, and the solvent’ 

In general. N-alkylation is easier to achieve, although fiquGntly mixhuw result. Witb the sodium salt 

of 2qyrido~ N-alkylation g~nGralIy as, but an incnast in tb~ size of tb~ alkyi halide favors O- 

akylation. This phGnwnGnon has ban attributed to gmatcr steric hintice in the Ran&ion stats leading to 

N-akylation. To obfain pnxknninandy 0-alkylation, the silver salt in a non-polar solvent is fiquently 

~~tilii&.~~ Became Of our intclrtst in the Sy~~tbGsis Of tbG pyIidonGcOntaining alkaloid campto&Gcb~,~ WG 

invGsti@%Gd thy alkylation of 2-pyridonG under mild conditions using thG ~~~obu xwction. 

Although the Mitsunobu reaction has btcn used to alkylatt phtnoIs and various hGtGrocyclic compounds, 

to our knowladg~ the application of tbis mild alkylation to a pyridon~ ring system has not been rtportcd.’ TUG 

Mitsmobu reaction generally R@IW the nuckmphile (HA) to have a pKa less than 13 for satisfactory alkylation 

to occ~r.~*’ Since 2-pyridone has a pKa of 11.62*, facile alkylation was anr.icipatGd. 
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Several reactions of 2-pyrldone (1) we= performed in various solvents using the alcohols: benxyl alcohol, 

2-phenylethanol, 1-phenyl-2-propanol, I-phenylethanol, Zphenylpropanol, and 2-naphthalenernethanol. The 

results of our study ate shown in the Table. In THP four of the alcohols gave clean 0-alkylation (entries 2-5). 

Benxyl alcohol and 2-naphthalenemethanol were exceptions giving a mixhne of N- and 0-alkylation favoring 

the former. A solvent study was carried out using 2-phenylethanol (entries 7-12). In DME and, surprisingly, 

CHCl3. clean 0-alkylation occurred, whereas in CH2Cl2 N-alkylation predominated. 

The 0- and N-alkylated products (2 and 3) were easily separated by radial preparative-layer 

chromatography (silica gel, EtCAcjhexanes). In some cases only the major isomer was isolated as shown in 

the Table. The crude material was examined by ‘H NMR to determine the ratio of products. This was 

accomplished by comparing the integration of the 0-methylene or 0-methine proton of 2 (8 4.4-4.6) and the 

C-5-H proton of 3 (6 5.9-6.1). 

This Mitsunobu reaction is mild, does not require the presence of a strong base, and allows the alkylation 

of 2-pyridones using a lo or 2” alcohol as the “electrophilic” component. We have found this reaction to bc 

useful for N-alkylation of Zpyrldones in certain cases, but it may prove to bc more useful for 0-alkylation. 

Our work compliients the existing methodology for 0-alkylation of 2-pyridones which uses expensive silver 

salts.‘*4 

Exmrimental. To a solution of 2-pyridone (1 mmol), Ph3P (1.5 equiv) and R1R2CHOH (1.25 equiv) in 20 

mL of the indicated solvent was slowly added diethyl axodicarboxylate (1.5 cquiv) at RT. The mixture was 

stirred at RT until complete by TLC analysis and then quenched with methanol (1 mL). Water was added and 

the mixture was extracted with CH.-& The organic extracts were washed with water and brine, dried over 

MgS04, and concentrated to give the crude product. Purification was performed using radial PLC 

(Chromatotmn, Harrison Associates, Palo Alto, CA). 
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Table. Mitsunobu Reaction of 2-w with Alcohols (RlR2CHOH). 

entrP Rl R* solventb 2c 3c 2:3d 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Ph 

Phc)Iz 

PhCH2 

Ph 

PhCHCH3 

2-Naphth 

PhcHz 

Ph”z 

PhcIH, 

PhCH2 

PhCH2 

PhQIz 

H 

H 

CH3 

CI-I3 

H 

H 

H 

H 

H 

H 

H 

H 

DME 

CH2C12 

CH3CN 

DMSO 

Benzene 

CHCl3 

20% 

88% 

63% 

60% 

89% 

15% 

32% 

34% 

41% 

23% 

70% 

67% 

0 

0 

0 

54% 

37% 

28% 

19% 

19% 

1:4 

lo:1 

1:o 

l:o 

l:o 

1:3.5 

34Zl 

0.85: 1 

1.41 

2.9: 1 

1.5:l 

2o:l 

We mmions were performed on a 1 mm01 scale. ‘In all examples 20 mL of solvent was used. cYield of 

purified product obtained from radial preparative-layer chromatography (silica gel, EtOAc/hexanes). Satisfactory 

IR, 1H and 13C NMR. and microanalysis data were obtained for all new compounds. dThe ratio was determined 

by ‘H NMR analysis of the crude product. 
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