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Abstmctz N-Acyl-2,34ihydro4pyridones are converted to I-acyl-4~chloro- 
I t-a?hydropyridines in one step using one equivalent of Vilsmeier reagent. This 
conversion was utilized in an asymmetric synthesis of (-)-coniine. 

N-Acyl-2-allcyl-2,3-dihydro-4-pyridones 1 are readily available heterocyclesl and useful synthetic 

intermediates for the preparation of indolixidine,z quinolizidit& piperidine,‘t and cis-decahydroquinolines 

alkaloids. We recently described a method for preparing these dihydropyridones enantiomerically pure via the 

addition of Grignard reagents to chiral I-acylpyridinium salts. 6 The related I-acyl-1.2-dihydropyridines 2 are 

also very useful building blocks for alkaloid synthesis, 7-g and a reduction-elimination method (NaBH4EeC13; 

MsClDMAP) for converting enantiopum 2,3-dihydro-4-pyridonones to 1.2~dihydmpyridines has been developed in 

our laboratories.9 

1 2 X=H,CI,OMe 

The considerable synthetic potential of enantiopum heterocycles 2 has prompted us to investigate other 

methods for converting 2.3~dihydro-4-pyridones of the type 1 to 1-acyl-1,2dihydropyridines. We now report this 

conversion via a simple, one-step procedure using a Vilsmeier reagent. 

The action of formamidederived Vilsmeier reagents on ketones and amides generally results in products 

containing a P-chlorovinyl aldehyde group. 10 As part of a study directed towards finding new ways to 

regioselectively substitute dihydropyridones, we decided to examine the Vilsmeier chlorofotmylation reaction of 

1 (RI = Ph, R* = Bn). When we performed this reaction with excess Vilsmeier reagent, the vinyl chloride was 

obtained along with the expected 3-formyl-4-chloro derivative. This result indicated that the vinyl chloride was a 

likely intermediate in the formylation process and suggested a simple conversion of I-acyl-2.3~dihydro-4 

pyridones to 4-chloto-l&iihydropyidines (i.e. 4) may be feasible. We were prompted to pursue conditions that 

would inhibit the second step of the reaction sequence. The use of only one equivalent of Vilsmeier reagent under 

mild conditions seemed to be a reasonable approach to obtaining the desired result. Reactions of several racemic 

2,3-dihydro-4-pyridones 3 were investigated and the results are given in Table 1. 
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The reaction is very easy to perform and the yields of 4 are very good to excellent. Only small amounts 

(dab) of formylated compounds were observed in the crude products by 1H NMR. The reaction conditions are 

mild and compatible with various N-acyl groups. An a$-unsaturated ester in the side chain (RI) is also tolerated 

(entry e). To determine if this reaction would proceed in the presence of a C-3 alkyl group, the 2,3-diallcyl-2,3- 

dihydro+pyridone 5 was prepared and subjected to our chlorination reaction as shown below. Dihydropyridone 

3a was treated with LiHMDS/MeI to give the rruns-2,3-dialkyl-2,3-dihydro-4-pyridone 5 in 87% yield?e 

Reaction of 5 with POCl3/Dh4F using our standard conditions (RT, 2 d) gave a 90% yield of Wdihydropytidine 

6. Although 3-unsubstituted I-acyl-Cchloro-1.2~dihydropyridines can be prepared by the addition of Grignard 

reagents to the I-phenoxycarbonyl salt of 4-chloropyridine 11, the analogous reaction with a 3-alkyl-4- 

chloropyridine would lead to a mixture of regioisomers due to attack at C-2 and C-6 of the pyridinium salt.7-12 

Our three-step synthesis of 6 represents a regiospecific method for the preparation of 2,3-dialkyl-1,2- 

dihydropyridines of this type. 
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Combiig our recently developed asymmetric synthesis of 2-alkyl-2.3~dihydro-4-pyridonese and the 

above methodology will allow the preparation of various enantioptue I-acyl-4-chloro-1,2-dihydropyridmes of 

ample synthetic potential.7-9 In addition, this Vilsmeier reaction can be utilized in a facile. 2-step conversion of 

chiial dihydropyridones of the type 3a to cnantiopure Zalkylpiperidines. This utility is demonstrated in the 

synthesis of (-)-coniine hydrochloridet3-14 (11) shown below. 
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Although the mechanism of reaction involving ketones and Vilsmeier reagents is not well understood, 

presumably a-iminoalkylation precedes vinyl chloride formation in most cases.10 To explain the formation of 4- 

chloro-l3-dihydropyridines 4 from 2,fdihydmpyridones 3 and POC13/DMF, the following mechanism is 

propo=d* 
‘Nf x- 
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It is noteworthy that treatment of dihydropyridone 3s under the usual conditions but in the absence of 

DMF gave no reaction. Also, under the usual conditions, piperidone 12 and Vilsmeier reagent gave mainly 

recovered starting material and 24% yield of the II-chlorovinyl aldehyde 13. 

Further studies on the synthetic utility of chiral dihydropyridones and 1,2xlihydropyridines ate in progress. 
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