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SYNTHESIS AND SYNTHETIC UTILITY OF
1-ACYL-2-ALKYL-4-TRIMETHYLSTANNYL-1,2-DIHYDROP YRIDINES

Daniel L. Comins*, Abdul H. Abdullah, and Nathan B. Mantlo
Department of Chemistry and Biochemistry, Utah State University, Logan, Utah 84322

Summary: 1-Acyl-2-alkyl-1,2-dihydropyridines were prepared from 4-trimethylstannylpyridine
and Grignard reagents. This methodology was utilized in the synthesis of N-methyl-2-
azatricyclo[5.3.1.0Jundecane.

The addition of Grignard reagents to l-acylpyridinium salts affords l-acyl-2-alkyl-
(ary1)1,2-dihydropyridines and 1l-acyl-4-alkyl(aryl)-1,4-dihydropyridines. The regio-
selectivity of this reaction, 1,2- vs. 1,4-addition, is dependent upon the structure
of the Grignard reagentl’z, the l-acyl groupl, and the presence of cuprous jodidels 3,4,
The copper-catalyzed Grignard addition to l-acylpyridinium salts is a convenient method
for preparing l-acyl-4-alkyl(aryl)-1,4-dihydropyridines and 4-alkyl(aryl)pyridines in
a regiospecific mannerls3, In the absence of cuprous iodide, ary]l, viny]z, and a]kyny]?-’5
Grignard reagents give mainly 1,2-addition, whereas most alkyl Grignard reagents give
less useful mixtures of 1,2- and 1,4-dihydropyridines. For example, the reaction of
ethylmagnesium bromide, pyridine, and ethyl chloroformate gives 1,2- and 1,4-dihydropyridines
in a ratio of 64/36l. Although some 1-acyl-2-alkyl-1,2-dihydropyridines (e.g., alkyl
= Me, Bu) have been prepared by the addition of acyl chlorides and esters to organolithium-
pyridine adducts6, a synthesis of these useful synthetic intermediates’ from alkyl Grignard
reagents is desirable. When the pyridine ring has the 4-position blocked, e.g., 4-picoline,
the Grignard reagent adds cleanly to the 2-position of the Il-acyl salt8. It occurred
to us that if a removable blocking group was at the 4-position during the Grignard reaction,
then a regiospecific synthesis of l-acyl-2-alkyl-1,2-dihydropyridines 3 from alkyl Grignard
reagents may be feasible. To this end, we investigated the addition of Grignard reagents
to the 1-acyl salts of 4-trimethylstannyl pyr*idine9 {1). The intermediate 4-trimethylstannyl-
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1,2-dihydropyridines 2 could be isolated and purified (8104, CHoC12-hexanes; 60-80%
yield), or hydrolyzed in situ with oxalic acid to provide 1,2-dihydropyridines 3 via
a one-pot reaction (See Table).

TABLE. Synthesis of 1,2-Dihydropyridines 3

RMgxa acyl chloride overal]%yieldb met hod€
n-propylmagnesium chloride phenyl chlorof omate 68 A
phenylmagnesium chloride phenyl chloroformate 70 A
n-but yImagnesium chloride pheny! chlorof omate 50 A
cyclohexylmagnesium chloride phenyl chloroformate 57 A
cyclohexylmagnesium chloride ethyl chlorof ormate 49 A
cyclohexylmagnesium chloride ethyl chloroformate 50 B
cyclohexylmagnesium chloride benzoyl chloride 39 B
n-but ylmagnesium chloride n-propionyl chloride 54 B
ethylmagnesium bromide benzyl chloroformate 44 B
n-propyImagnesium chloride ethyl chlorof ormate 49 A

%Reactions were performed on a 2 mmol scale. The acyl chloride (2.0 mmol) was added
dropwise to 4-trimethylstannylpyridine (2.2 mmol) and Grignard reagent (2.2 mmol) in
THF (-23°C). The mixture was stirred at -23°C for 15 min, then the reaction was worked
up using method A or B. ?Yields are for isolated, pure material obtained from radial
preparative Tayer chromatography (silica gel, CHgCIg-hexanes%. A1l products gave the
expected IR and TH NMR spectra. CMethod A (two-step procedure): The stannyldihydropyridines
2 were isolated (water; Et,0; MgSOz) and treated with oxalic acid (8 mmol), THF (5 ml),
and water (1 ml) at RT for %Oh to give 3. Method B (one-pot procedure): To the reaction
mixture was added water (1 ml) and oxalic acid (8 mmol). After stirring at RT for 20h,
extraction with ether provided the crude dihydropyridines 3.
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The above methodology was utilized in a short synthesis of N-methyl-2-azatricyclo-
[5.3.1.0lundecane (7) ("d1'hydrocannivonine")lo. Dihydropyridine 4 was prepared from
4-t1r‘1'me‘ch,ylstanny]p,ylr'idineg in 55% yield using a one-pot procedure. The triene 4 in
toluene was heated at 165 °C under argon for 5 days to give the tricyclic carbamate 5
(54%)11. Catalytic hydrogenation gave 6, which was hydrolyzed and N—methylated]2 to
give N-methyl-2-azatricyclo[5.3.1.0Jundecane (7). A synthesis of 7 has previously been
accomplished by Evans and coworkers13, our spectral datal4 for 7 (1H NIVR,13C NMR, and
IR) were in agreement with their reportedl3 spectral data for this compound (7).
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