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NOTE
Novel And Convenient Synthesis of 1,4-Dihydro Pyridines
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N. JAl GANESH and B.S. REDDY
Chemistry Group, Birla institute of Technology and Science,
Pilani-333 031, India

Some novel 1,4-dihyropyridine fused/spiro systems were
synthesized by the reaction of different types of o,B-unsaturated
carbonyl/nitriles with 2,4-thiazolidinedione in the presence of
excess of ammonium acetate at reflux condition. The structure of
the compounds were assgined by spectral and elemental data.

The chemistry of heterocyclic compounds is one of the most well attended
branches of organic chemistry. Amongst all heterocycles, the nitrogen and sulfur
containing five or six member compounds and their fused/spiro systems, have
been studied extensively in view of their pharmacological importance. Once such
type of system is 1,4-dihyropyridine'. 1,4-Dihydropyridines are compounds with
interesting synthetic?, therapeutic® and bio-organic applications*. Amilodipine,
nicardipine and nifidipine are the best suitable examples for such type of
compounds. Although the chemistry of N-alkyl-1,4-dihydropyridines are well
known but the reports on preparation of N-unsubstituted-1,4-dihydropyridine and
its derivatives by methods other than the Hantszch synthesis are relatively scarce.
Here we are reporting the synthesis of some novel fused, spiro-1,4-
dihydropyridines by reaction of methylene group in the 2,4-thiazolidinedione with
different types of o.,3-unsaturated nitriles, carbonyls by Michael reaction followed
by cyclization.

EXPERIMENTAL

Melting points were determined on Mel. Temp and are uncorrected. IR spectra
were recorded in KBr on Perkin-Elmer spectrometer. PMR,s were determined in
DMSO-d¢ and CDCl; on Varian-Gemini 200 spectrometer.

General Procedure for the preparation of II, IV and VI

A solution of 2,4-thiazolidinedione (0.01 mole) in ethanol 30 mL was treated
with proper unsaturated compounds [i.e., I, III, V] (0.01 mole) and ammonium
acetate (0.08 mole) and was taken in a 250 mL round bottomed flask. The contents
were refluxed for 5-8 h, concentrated, and the mixture was decomposed in
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250 mL of chilled water under stirring and acidified with conc. hydrochloric acid.
The solid thus separated was filtered and dried and recrystallised from
ethylacetate-hexane (2 : 8).

(Ia) IR: v,,, (KBr): 3200 cm™' v(amide N—H); 815 cm™'v(C¢—H); 1560
cm™' v(amide carbonyl). NMR & ppm (CDCl; + dg-DMSO): 7.15-7.25 (m, 10H,
Ar—H); 10.90 (b, 1H, amide N—H); 7.65 (b, 1H, N—H pyridyl); 4.50 (d, 1H,
C—H); 5.22 (d, 1H, C¢—H).

(Iva) IR: v, (KBr): 3250 cm’! v(amide N—H); 3400-3300 cm™’ V(NH,);
2180 cm™ V(CN); 1580 cm™' v(amide carbonyl); NMR & ppm (CDCl; + d¢-
DMSO): 7.30 (s, 2H, NH,); 7.48 (s, 1H, pyridyl N—H); 9.72 (s, 1H, amide
N—H); 7.25 (m, 5H, Ar—H); 5.41 (s, 1H, C,—H).

(VIa) IR: V,,, (KBr): 2150 cm™ v(CN); 3380-3200 cm™ (a broad triplet
band, the presence of N—H, NH,); 1565 cm™ v(amide carbonyl). NMR & ppm
(CDCl; + dg-DMSO): 7.25 (s, 2H, NHy); 7.35 (s, 1H, pyridyl N—H); 10.10 (s,
1H, amide N—H); 7.15-7.65 (m, 10H, Ar—H); AMX pattern: Hy,:4.21,
Hy: 3.86, Hy: 2.85; Jam: 15.70, Jox: 10.48, Jyx: 5.20.

2,4-Thiazolidinedione when reacts with w-arylidieneacetophenone (I), under-
goes Michael addition followed by cyclisation in the presence of excess of
ammonium acetate in ethanol gives 5,7-diaryl-2-oxo-1-3-thiazolo-[4,5-b]-2,3,4,7-
tetrahydropyridine (II). The IR spectrum of (II) shows a broad band of N—H
stretching at 3400-3200 cm™ and the presence of a sharp medium to weak band
at 815 cm™ indicates the presence of a vinyl proton at C-6 carbon’. The PMR
spectrum of II shows two broad singlets at 8.8—10.1 & ppm indicating the presence
of N—H proton; a gem peak at the region of 4-6 § ppm indicates the presence
of protons at C—6 and C—7. All the aromatic protons are resonated at 7.0-7.6
8 ppm as a multiplet® (Scheme-1).
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Scheme-1

a-cyano-acrylonitrile  (II) and  1,1-dicyano-2,6-diaryl-4(2,2-dicyano)-
cyclohexanone (V) is easily accessible through the Knoevenagel condensation of
malononitrile with various araldehydes or acetophenones and cyclohexanones in
the presence of piperidine in ethanol. (III) and (V) react readily with 2,4-
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thiazolidinedione in the presence of excess of ammonium acetate at reflux
temperature for 12 h yield 5-amino-2-oxo-7-aryl-2,3,4,7-tetrahydro[1,3]-thiazolo-
[4,5-b]-pyridine-6-yl-cyanide (IV) and 5-amino-9,11-diaryl-2-oxo-4-azaspiro-7-
[5,5]-undeca-2,3,4,7-terahydro-1,3-thiazolo-[4,5-b] pyridine-6,10,10-
tricarbo-nitriles (VIII). The PMR spectra of all the spiro compounds showing
AMX pattern confirm the cyclohexyl axial/equatorial ring protons. Compounds
(V) and (VI) show a sharp singlet at 7.0-8.5 8 ppm for NH, protons and all
aromatic protons are at 6.85-7.25 8 ppm as multiplets. Two separate broad singlets
appear in the region 7.5-11.0 8 ppm indicating the presence of two N-H protons
in the different environment’"%.
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