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A facile and green one pot four component synthesis of polyhydroquinoline derivatives from aldehydes, dimedone, ethyl acetoacetate and
ammonium acetate in the presence of a spinel (ZnF.,Al; 3O4) composite catalyst has been reported under microwave irradiation. The

method offers excellent yield of products in short reaction time.
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Introduction

Recently, the class of polyhydroquinoline heterocycles has
emerged as one of the most important class of drugs used in
the treatment of cardiovascular diseases, including
hypertension.' Certain cardiovascular agents nifedipine,
nicardipine, amlodipine and other dihydropyridyl
compounds, are also used effectively in hypertension
treatment.” These compounds are also known for a wide
range of biological activity.® Polyhydroquinoline derivatives
are found to be analogs of NADH co-enzymes, which are
explored for calcium channel activity.The heterocyclic rings
present in such compounds are also employed as
bronchodilators, geroprotective and hepatoprotective
agents.” Overall, these compounds exhibit different
medicinal functions, acting as neuroprotectants, antiplatelet
aggregators, cerebral antiischemic agents and
chemosensitizers.” Thus, polyhydroquinoline compounds
have attracted the attention of chemists to synthesize these
compounds.

In view of the importance of polyhydroquinoline
derivatives, many classical methods for the synthesis of
these heterocycles are reported®!' using conventional
heating and refluxing approaches in presence of an organic
solvent. These methods, however, involves long reaction
times, harsh reaction conditions, use of a large quantity of
volatile organic solvents and low yields.

Non-conventional microwave irradiation (MW) processes
have also attracted the attention of synthetic organic
chemists due to fast reaction rate. Better results can be
obtained by employing MW heating under similar reaction
conditions.'* Thus, the development of an efficient and
versatile method for the preparation of polyhydroquinoline
derivatives is necessary. Progress in this field is including
the recent promotion of microwave irradiation, TMSCI,
ionic liquids, polymers and Yb(OTf);."

Heterogeneous catalysts are being explored rapidly in
organic synthesis due to their wide range of advantages over
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homogenous catalysts.'*"* In continuation of our efforts in
the development of new routes for the synthesis of
heterocyclic compounds using composite materials;'® herein
we report a one pot synthesis of Hantzsch’s
polyhydroquinoline derivatives in aqueous medium and
spinel composites (Scheme-1).

Composite Feg,Al; gZn;04
H,0, HCI, MW, 3-5 min

Scheme 1

Experimental Section

All the chemicals were purchased from SD fine chemicals
Ltd and used without further purification. Melting points of
the products were in open capillaries and were uncorrected.
NMR spectra were recorded 400 MHz Varian NMR
spectrophotometer using tetramethylsilane (TMS) as the
internal standard. All solvents were AR grade and used as
received. IR spectra of the samples were recorded on Perkin
IR spectrophotometer using KBr discs and samples were
analyzed for mass on Shimadzu mass analyzer. The catalyst
was synthesized by reported sol-gel method. 7

General procedure for the synthesis of Hantzsch’s polyhydro-
quinoline derivatives:

A mixture of aldehyde (I mmol), dimedone (Immol),
ethyl acetoacetate (1 mmol), ammonium acetate (1.5 mmol)
and composite-A (ZnFey,Al; 504) (50 mg) in 5 mL of water
and 2 drops of HCI was irradiated under microwave for 3-5
minutes in a scientific oven (RAGA’S Electromagnetic
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Table 1. Synthesis of polyhydroquinoline by using composite-A under microwave irradiation.

Section A-Research Paper

Sr. No. Ar Product Time, min Yield, % M.P.,°C
1 C¢Hs 3 96 205-207
2 4-CH;-C4Hy 4 95 261-263

cl
0 0
3 2-Cl-C4H, ‘ Ot 5 94 209-211
N
H
cl
| 0 0
4 3-CI-C¢Hy ‘ OFt 4 96 230-232
N
H
cl
5 4-Cl-C¢Hy 4 95 242-244
6 4-OH-C¢H, 5 94 235-238
7 4-OCH;-C¢Hy 5 90 258-260
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Section A-Research Paper

8 4-NO,-C4H, 5 94 240-242
OH
OCH,
9 4-OH-3-NO,-C¢H, 0 0 5 90 236-238
C OEt
N
H
10 2-OCH;-C4H, 3 90 248-250
11 4-Br-C¢H, 4 93 250-253
12 4-F-C¢H, 4 95 182-185

System). After completion of reaction, the mixture was
allowed to cool at room temperature. The reaction mixture
was treated with ice-cold water; separated solid product was
filtered and recrystallized from ethanol to obtain the pure
product.

Using the same procedure a series of different
polyhydroquinoline derivatives were prepared (Table 1). All
the synthesized compounds are reported and characterized
by IR, '"H NMR, mass and comparison of their physical
constants as reported in the literature. The spectral data of
the representative compounds is described below:

Ethyl 1,4,5,6,7,8-hexahydro-4-(phenyl)-7,7-dimethyl-5-
oxoquinoline-3-carboxylate (1): M.P. 205-207°C, IR (KBr,
cm™): 3289, 3080, 2959, 1698, 1610; '"H NMR (DMSO) &
ppm 0.91 (s, 3H), 1.05 (s, 3H), 1.17 (t, 2H), 2.14-2.20 (m,
4H), 2.28 (s, 3H), 4.03 (q, 3H), 5.02 (s, 1H) 5.96 (s, 1H),
7.04-7.09 (m, 1H), 7.14-7.19 (m, 2H), 7.23-7.26 (m, 2H).

Ethyl-1,4,7,8-tetrahydro-2,7,7-trimethyl-4-(2-chloro-
phenyl)-5(6H)-oxoquinolin-3-carboxylate (3): M.P. 209-
211°C, IR (KBr, cm™): 3063, 2956, 1721, 1640, 1611, 1467,
1384,1227, 1021, 745; '"H NMR (200 MHz, DMSO-dy): &
0.95 (s, 3H, CH3), 1.05 (s, 3H, CH3), 1.20 (t, 3H, CH3),
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2.01-2.21 (m, 4H, 2-CH,), 2.40 (s, 3H, CH;), 4.05(q, 2H,
CH,), 4.60 (s, 1H, CH), 7.10-7.30 (m, 4H, ArH), 7.60 (s, 1H,
NH).

Ethyl-1,4,7,8-tetrahydro-2,7,7-trimethyl-4-(4-methoxy-
phenyl)-5(6H)-oxoquinolin-3-carboxylate (7):

M.P. 258-260 °C, IR (KBr, cm™): 3276, 2956, 1703, 1648,
1606, 1496, 1381, 1215, 1031, 765; 'H NMR (200 MHz,
DMSO-dg): § ppm 0.95 (s, 3H, CH;), 1.09 (s, 3H, CH,),
1.21 (t, 7.2 Hz, 3H, CH3), 2.01-2.10 (m, 4H, 2-CH,), 2.30 (s,
3H, CHs), 3.70 (s, 3H, OCHj), 4.00 (q, 2H, CH,), 4.80 (s,
1H, CH), 6.65 (d, 2H, ArH), 7.10 (d, 2H, ArH), 8.65 (s, 1H,
NH).

Conclusion

In summary the present work explores a green approach
for the one pot four component Hantzsch’s
polyhydroquinoline derivatives using nano composite
ZnFe(,Al; 30, as a catalyst under microwave irradiation.
This protocol has several advantages such as shorter
reaction time, green synthetic method with clean reaction
profile.
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