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ABSTRACT
A facile and efficient rnethod has been developed fbr the one pot synthesis of polyhydroquinolines vla foul
component reaction of ethyl acetoacetate, aldehyde, dimedone and ammonium acetate in the presence of catalytic
amount of phenyl phosphonic acid in ethanol through Hantzsch reaction. The method described herein is simple,
environrnentally benign and provides good yields ofthe products.
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INTRODUCTION
1,4-Dihydropyridines (DHPs) are important class of
nitrogen containing compounds rvhich received rnuch
attention due to their rvide rangc of pharmaceutical and
biological properties.tll They are found in biologically
active products such as vasodilator, bronchodilator,
antitumor, hepatoprotective. geroprotectivc, anti-ather-
osclelotic and antidiabetic agents.t2l 1,4-DHp compouncls
have theil important role in rnedicinal cl.remistry as
calcium channel blockers as exemplit'red by therapeutic
agents such as nifedine, nitrchdipine, amlodipine,
felodipine and nicarciipine rvhich qre the important drugs
used in cardiovascrllar disease.tjl Recent stuiiics have
revealed that 1,4-DHPs exhibit several medicinal
applications which include neuroprotectantlal and plate
anti aggregatery activity.t5l Also they have been repor.ted
for their applications in treatment of Alzheirnet disease
due to their cerebral anlischcrnalir. acti\,ity irnd chemo-
sensitizer in tumor-therupy.tnl Thcse piopertics and
applications clearly show the potential of 1,4-DHps as
valr.rable dmg candidates.

In 1882, Arthur Hantzscl.r reported first synthesis of
substituted 1,4-dihydlopyridine by one pot condensation
of ethyl acetoacetate, aromatic aldehyde, dimedone and
ammonia. The reaction r.vas conducted in acetic acid or at
reflux in ethanol for long periods resulting in lor,v to
modelate yield of products.

methods have been reported for the preparation of
polyhydroquinoline derivatives. Some of the techniques,
catalysts and reagents such as Microu,ave[7], Solid phase
olganic...synthesis techniquetsl, Molecular iodinetel,
TMSClfl''1. HCI04-SiOrlrrl, Ceric (lVt ammoniurn
nitratelr]], 'L- Prolineilrl. Without catalysttlrl, Ionic
liquid.strsl, Polymerstr6l, Alurnina sulphuric 

-u"i6ttr1,

ZrCl1l3l, L'on (rfI) trifluoroacetatettul, Heteropoly
acidst20l, p-Toluene sulphonic qg-idi''1, Organo catalysit'2i,
3-Nitrophenyl. boronic acidt"l, Copper perchlorate
hexahydratet2al, Metal triflatest25i Nafion-Ht26l,
Aluminum plosphate IA1pO4(H)]1271, palladium (0)
nanoparticlest'*1,.-Zr.,O-betu zeolitel'ul, Hg- II Complextj0l
Cu -II Cornplestrrl, MNps TBSAtsrl, ilicotinic acidt,,l,
have been used for tl.re synthesis of polyhyciroquinolines
Each of these above methods have their own merits
lvhilc some of the rtrethods suffer from long reaction
tirnes, 1ow yields, harsh reaction conditions, tedious
r.volk ups, etc. For these reasons, effolts have been made
to replace such conventional catalysts by other catalysts.
The lesearch activities and industrial sections now a davs
require developrnent of catalystsi34l and the eco-friendiy
catalytic synthesis which offer strong potential for fast
rupplication in inclrrsllies.lrjl

We herein report phenyl phosphonic acid as an efficient
Bronsted acid catalyst for the synthesis of
polyhydroquinolines V in the condensation r.eaction off-
keto ester III, arrntonium acetate IV, dimedone II and
various arornatic aldehydes I in ethanol at roomOwing to the rvide lange of biological and medicinal

apflications, the synthesis of such compounds has
rnuch attention in recent years. Many synthetic
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Scheme 1.

Expcrimental procedure
A mixture of dirr.redone (1 mmol), arornatic aldehyde (l
mmol), ethyl acetoacetate (1 mmol), ammonium acetate
(1 mmol) and phenyl phosphonic acid (30 rng) r,vas

stired in ethanol (3 mL) for 2-3 hours at room
temperature. Alter completion of thc reaction (rronitor.cd
by TLC), the reaction mixture was ponred into ice colcl
water and stirred for about 10 -15 minutes. The product
was then f,rltered, dried and recrystallized from ethanol to
get pule polyhydroquinoline derivatives.

Spectral analy,sis
The ploducts obtained were characterized by thcir IR, rH
NMR and Mass spectra. The analysis of sor.ne of the
representative con-rpounds is given belolv.

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

IR (cm-l)

'u Nvrn 1o;

Mass

Ethyl-l, 4, 7, 8-tetrahydro-2, 7,7-trrmethyl-4(4-
chlorophenyl)-
5-(6H)-oxoquinolin-3-carboxylate
IR (cn'): 3276(-NH-), 1705(b: o), 1605 (C: o)'H NMR (6): 0.92(s,3H,CH3), 1.07(s,3H,CH3),
I . 1 5(t,3H,CH3),2. 13 -2.3 5 (m,4H,2xCH),2.3 8(s,3H,CH3),
4.05(q,2H,CH2),5.02(s,1H,CH), 5.5(s,tH,NH), 7.tZ-
7.28(m,4H,Ar-H)
Mass : 363 (M+)

V

: 3286(-NH-), 1697(C:o), 1608 (C:o)
:0.9ti(s,3H,CH3), I .05(s,3H,CH3),

1 . 1 5(t,3H,CHi), 2.1 3 -2.3 6(m,4H,2x
CH2), 2.4(s,3H,CHr), 7.I -7.4(rrl,
5H,Ar-H)
: 328 (M+)
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Table 1: synthesis ofpolyhydroquinoline derivatives using phenyl phosphonic acid.
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4 CI
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RESULTS AND DISCUSSION
The studies of facile four-component Hantzsch

condensation reactions in presence of phenyl pl.rosphonic

acid catalyst at roo11-I temperature werc explored. The

results are summarized in Table 1. The condensation of
aldehydes, dirnedonc, ethyl acetoacctate and ammouium
acetate was four.rd to be eff-ective r.vithin 2-3 hortt's itr

ethanol to ploduce the corresponding phalmacologicatlv
useful polyhydroquinoline derivatives in good yields.

Various aromatic aldehydes having electron-clonating
and electro-withdrawing substituent under'*ent the

smooth reaction. It is notelvorthy that the shuctural
variation of the aldehydes and substituent on the

aromatic ring did not shor'r, any effect on the conr ctsion,

as the products rvere obtained in good yields in short
reaction times at n.rild reaction conditions" Thus phenyl
phosphonic acid, Bronsted acid catalyst was ior.rnd to be

an efficient catalyst for the Hantzsch polyltydroquirroline
derlvatives.

CONCLUSION
Polyhydroquinoline derivatives via Hantzsoh
condensation wele obtained in good yields using phenyl
phosphonic acid as a Bror.rsted acid promoter. The
method was found to be suitable with various frrnctional
groups under mild conditions in one-pot condensation.
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