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Abstract: A general synthesis of C-4-substituted dihydropyridines is described. The route exploits a
standard Hantzsch ester synthesis followed by nucleophilic substitution of a halide with, for example,
triethylphosphite. The resulting compounds could have interesting biological properties or may find
use as haptens for preparing catalytic antibodics for hydride transfer reactions.
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The dihydropyridine unit, first prepared by Hantzsch in 1882, is the principal structural component of
several compounds with important pharmacological properties. These include calcium antagonists and
platelet activating factors.] Recently, dihydropyridines containing taurine moieties were found to have
aggregation and antioxidative properties.2 Due to their therapeutic potential, considerable effort is
consequently being devoted to the preparation of interesting new dihydropyridine derivatives. Here, the
synthesis of compound 1 is reported via a versatile method that allows introduction of almost any

nucleophilic group at the 4-position.
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The chloromethyl dihydropyridine 2, prepared by a standard Hantzsch ester synthesis,> was used as the
starting material for the preparation of 1. However, attempts to replace the halogen in 2 by direct
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nucleophilic substitution with triethylphosphite were unsuccessful. The dihydroazepine 3 was obtained as
the only product in these experiments, presumably due to formation of a cyclopropane intermediate as shown
below.# For this reason, the corresponding pyridine derivative was prepared.
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Oxidation of 2 with HNO3/H25045 gave pyridine 4a, which was converted to the iodide 4b with Nal
in acetone in 63% overall yield. Reaction of 4a or 4b with triethylphosphite at 130 °C subsequently produced
the desired phosphonopyridine § in excellent yield (92%).6 Treatment of compound 5 with dimethyl
sulphate for 7 h at 65°C, followed by reduction of the resulting N-methylpyridinium monomethylsulphate
with sodium dithionite, then yielded the phosphono-dihydropyridine 6 (46% over two steps).” The latter
derivative was selectively hydrolyzed with bromotrimethylsilane in dichloromethane at room temperature to
the phosphonic acid 1 (87%).8.%
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a) Nal/dry acetone, r.t; 90%; b) (EtO)3P/130 °C; 91%; ¢) i) (MeQ)2S02/65°C, 5 h , ii) NaxS204/NaHCOz/water, 1 h; 46%;
d) TMSBr/dry CHoClp, 2 h, r1.; 87%.

The synthetic scheme outlined above is likely to provide a general route to dihydropyridines containing
polar functionality at C-4. Aside from their potential biological effects, compounds like 1 could conceivably
be useful as haptens for producing antibodies that catalyze hydride transfer from a dihydropyridine to an
aldehyde.10 The phosphonate moiety, linked to a carrier protein via one of its oxygens, might mimic the
carbonyl group undergoing reduction and the C-4 methylene group the in-flight hydride.!l Despite much
effort over the last decade, 12 relatively few catalytic antibodies have been reported for redox reactions and
additional examples would be welcome.
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