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Abstract:lonic liquid [Emim]OH is reported an efficient catalyst for one pot
multi component synthesis of Polyhydroquinolines via the Hantzsch reaction.
The mild reaction conditions, short reaction times, high yields and the
remarkably low toxicity of ionic liquid makes this methodology greener and
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INTRODUCTION:

Multi component reactions (MCRs) is an efficient
and powerful tool in modern organic chemistry for
the synthesis of biologically active and complex
potent molecules from readily available substrates
without isolation of intermediates in shorter
reaction time with maximum selectivity with high
atom economy and high purity with good yields.
Amlodipinel, isradipine2, lacidipine3, felodipine4,
nifedipine5 and nicardipine6 are the prominent
drugs used in the treatment of different diseases
like effective calcium channel blockers in

cardiovascular diseases (Songab, G. and Wanga, B.
et.al.2005), 1,4-Dihydropyridines possess a variety
of biological activities (Sapkal, S. and Shelke, K.
et.al.2009), such as vasodilator, bronchodilator,
geroprotective,

antiatherosclerotic,  antitumor,

hepatoprotective, and antidiabetic
agents(Khojastehnezhad, A. and Moeinpour, F.
et.al.2011), antimalarial, antiinflammatory,
antiasthamatic, antibacterial, and tyrosine kinase
inhibiting agents(Kumar, S. and Sharma, P.
et.al.2008), platelet antiaggregatory
activity(Baghbanian, S. and Khaksar, S. et.al2010),
calcium channel agonist-antagonist modulation
activities(Shan,R., and Velazquez, C., et.al. 2004),
cerebral antischemic activity in the treatment of
Alzheimer’s disease(Zonouz ,A. and Moghani D.
et.al. 2010), chemosensitizers(Hong, M. and Cai,
C. et.al. 2010), polyhydroquinoline compounds not
only attracted the attention of chemists for
synthesis but also creating an interest of research
challenge.
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Some representative examples of catalysts used for
synthesis of derivatives of polyhydroquinolines
include as iodine(Wang, X. and Yang, K. etal.
2010), metal triflates(Ko, S. and Sastry, M., et.al.
2005), L-proline(Kumar, A. &Maurya, R. 2007),
FeFz(Surasani, R., and Kalita, D. etal. 2012),
CAN(Ko, S. and Yao, C., 2006), Bismuth(lll)
bromide(Yoo, J. and Laughlin, T., 2015), 2-
Methylpyridinium Trifluoromethanesulfonate
(Tajbakhsh, M. and Alinezhad, H. et.al. 2013), P(4-
VPH)HSO, (Janardhan, B., and Rajitha, B.
et.al.2014), Scandium triflate( Donelson, J. and
Gibbs, R. et.al 2006), Gd(OTf);(Mansoor, S. and
Aswin, K., 2012), Hafnium (v)
bis(perfluorooctanesulfonyl)imide complex (Hong,

)
O O
N7 H
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M. and Cai, C. et.al.2010) etc. Development of
green process is the need of society (Gollapalli
Naga Raju, et.al.2016). lonic liquids (ILs) as a new
class of catalysts or solvents, have attracted
growing research interest recently because of their
versatile properties like nonflammable, negligible
vapor pressure, wide liquid range and high thermal
stability (Ren, Y. and Jin, S.. 2015), IL supposed as
novel chemical agents and widely regarded as a
greener solvent in many organic transformation
because they are designable, recyclable and non-
volatile properties (Troncoso, J., Cerdeirifia, C.
et.al.2006).

NH,O0Ac ethanol 50°

0] . .
emim hydroxide
3
Scheme-|
Table.1 Screening of solvent
Sr. Time (hrs/ Yield( Temp.
No. Catalysts min) %) Q) Solvent Ref. No.
1 L-proline 1-3hr 73 60 Ethanol Kumar, A. &Maurya, R. 2007
0
2 FeFs 12hr 92 80 Ethanol Surasani, R. and Kalita, D. et.al. 2012
3 CAN lhr 70-84 RT Ethanol Ko, S. and Yao, C., 2006
Bismuth(lI11) .
4 bromide 2hr 86 RT Ethanol Yoo, J. and Laughlin, T., 2015
5 [2-MPyH]OTf 2hours 60-75 RT H20 Tajbakhsh, M. and Alinezhad, H. et.al. 2013
6 P(4-VPH)HSO, 20minutes 94 reflux H20 Janardhan, B. and Rajitha, B. et.al.2014
7 Scandium triflate 4hr 93 RT Ethanol Donelson, J. and Gibbs, R. et.al 2006
8 Gd(OTf); 5hr 89 RT Ethanol Mansoor, S. and Aswin, K., 2012
7 [Emim]OH 1hr 90-95 50° Ethanol Present work
8. B-CD-SOz;H 1.5hr 80-90 50° ethanol Present work
Table2. Catalyst concentration evaluation
Sr.No. Catalyst (ml) Temperature( °C) yield Time(Hour)

1. 00 RT Trace 1

2. 00 50 20 1

3. 0.1 RT 35 1

4, 0.1 50 42 1

5. 0.2 RT 40 1

6. 0.2 50 48 1

7. 0.3 RT 42 1

8. 0.3 50 55 1

9. 0.4 RT 51 1

10. 0.4 50 72 1

11. 0.5 RT 60 1

12. 0.5 50 90-95 1

13. 0.6 RT 61 1

14. 0.6 50 90-95 1
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Table.3 Synthesized of Polyhydroguinolines derivatives

Entry Synthesized compound Time (minutes) Yield® Melting point °C
Cl
a 50 95 241-243
b 55 92 208-210
o 50 93 252-255
d 45 95 245-248
e 1lhr 89 207-210
f 50 92 180-183
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g 1hr 88 234-236
h 1hr 90 255-257
i 55 91 258-260

i ‘ | OEt 55 90 202-205

k 1hr 87 231-233
| 50 95 184-186
m 1lhr 91 256-259

Reaction conditions: Aldehyde1(1 mmol), ethyl acetoacetate 2(1 mmol), dimedone3 (1 mmol), and ammonium acetate (1.5 mmol) in ethanol (5.0 mL) was added [Emim]OH (0.5mL)
#1solated yield
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MATERIALS AND METHODS

Chemicals were purchased from Spectrochem and
Sigma aldrichchemical companies in high purity,
used without further purification. All the materials
were of commercial grade reagent. Melting points
of synthesized derivatives were determined in open
capillaries visual melting point apparatus . Infrared
(IR) spectra in KBr were recorded using a Perkin-
Elmer FT-IR spectrometer 65. '"H NMR spectra
were recorded on an 400 MHz FT-NMR
spectrometer in CDClsas a solvent and chemical
shift values are recorded in units & (ppm) relative
to tetramethylsilane (Me,Si) as an internal standard.
The progresses of the reactions were monitored by
TLC (Thin Layer Chromatography).

RESULT AND DISCUSSION

In demostration of the best experimental reaction
conditions for the reaction of aldehyde (1.1 mmol
)1, Ethyl acetoacetate(1.1 mmol) 2, dimedone(1.1
mmol)3 and amoniun acetate(1.5mmol) in the
presence of catalytic amount [Emim]OH (0.5ml) in
5ml ethanol was considered as a standard model
reaction (Scheme 1). For optimizing the various
reaction parameters the reaction between of p-
chloroaldehyde, ethylacetoacetate(1mmol),
dimedone(Immol) and amoniunacetate(1.5mmol)
was chosen as a model reaction Initially, the
reaction was optimized by varying concentration of
ionic liquid in ml (Table 2). The reaction shows
good results in terms of yield and rate of reaction
with 0.5 ml of ionic liquid stirred at 50°(entry
12table no. 2). Further increase in concentration of
ionic liquid did not affect the time or yield of the
reaction. For complete conversion it takes 45
minute to one hour at 50°temperature on constant
stirring. The ionic liquid shows moderate yield at
room temperature as compared to reaction mixture

o (@]
H
[i] o
o (@]
a
| 3R
o) =
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stirred at 50°, this condensation gives good yield of
0.5ml catalytic concentration of ionic liquid at 50°
(Table.2).  Further increase the catalyst
concentration and temperature does not affect the
yield and reaction time of completion. In (Table-1,
Entry 8) compared the catalytic activity of
sulphonatedbetacyclodextrin  (B-CD-SO3H) and
ionic liquid required less time for complection, but
B-CD-SOsH is also good catalyst for this
transformation. IR spectrum exhibited sharp bands
at 3200-3300(NH), 1700-1730 cm *(>C=0), 3100-
3300 cm *(N-H)illustrates the formation of
products.

REACTIONMECHANISM

The [EMIM]OH acts as a base in this reaction
mechanism. In presence of this catalyst
dimedoneundergoenolise a to b and also ethyl
acetoacetate (EAA) undergo enolisation from ¢ to
d. The b and aromatic aldehyde on condensation
give intermediate e. The intermediate e on Ech
elimination gives intermediate f. The intermediate f
and d on Michael addition gave intermediate g. The
intermediate g react with ammonium acetate to
give intermediate h. The intermediate h on
intramolecular cyclisation give intermediate i. The
intermediate i on E;cb elimination give

Polyhydroquinolines j.
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General procedure for Synthesis of ethyl
1,4,5,6,7,8-hexahydro-2,7,7-trimethyl-5-0x0-4-
phenylquinoline-3-carboxylate:

To a mixture aldehyde (1 mmol), dimedone (1
mmol), ethyl acetoacetate (1 mmol) and
ammonium acetate(1.5 mmol) in ethanol (5.0 mL)
was added [Emim]OH (0.5mL). The reaction vessel
was stirred at 50° for 1 hour. The progress of
reaction was monitored by TLC. After completion
of reaction, the mixture was cooled to room
temperature and then poured onto ice cold water.
The obtained product was recrystallized in ethanol.
Some derivatives were purified by column
chromatography  technique.The  structures of
synthesized compounds were confirmed by
comparison of their melting points with authentic
values reported in literature and spectral techniques
'H NMR, IR, and LRMS. The spectral data of
representative compounds are described below

Spectral data for representative derivative
Polyhydroquinolines:
Ethyl1,4,5,6,7,8-hexahydro-4-(4-
hydroxyphenyl)-2,7,7-trimethyl-5-oxoquinoline-
3-carboxylate

Yellow solid; yield 88%; mp234-236°C;
recrystallised in ethanol; IR (KBr) 3279, 3205,
1681, 1492, 1380, 1218 cm™ ; H' NMR (CDClI,)
0.8-1.0 (s, 6H), 1.20 (s, 3H), 1.9-2.2 (m, 7H)4.00
(9, 2H), 4.1 (s, 1H), 4.8 (s, 1H),6.7 (d, 2H), 6.9 (d,
2H), 9.0 (d, 1H), LRMS m/z(M+39)"394.

Ethyl 4-(4-bromophenyl)-1,4,5,6,7,8-hexahydro-
2,7,7-trimethyl-5-oxoquinoline-3-carboxylate
Yellow solid; yield 93%; mp252-255°C;
recrystallised in ethanol; IR (KBr) 3273, 3203,
3078, 1704, 1699,cm™ ' H* NMR (CDCl5) 0.8-0.9
(s, 6H), 1.20 (s, 3H), 1.8-2.3 (m, 7H), 4.00 (q, 2H),
4.8 (s, 1H), 7.1 (d, 2H), 7.3 (d, 2H), 9.0 (d, 1H),
LRMS m/z(M")423, 407, 385.

CONCLUSION:

In present work, we have demonstrated the utility
of the combination of catalytic amount of
[Emim]OH in ethanol for the synthesis of ethyl
1,4,5,6,7,8-hexahydro-2,7,7-trimethyl-5-0x0-4-

phenylquinoline-3-carboxylate ~ from  aromatic
aldehydes, dimedone, malononitrile and
ammonium  acetate at room temperature. The

presence of basic ionic liquid (IL) in catalytic
amount in ethanol are good combination for
synthesis.This method gives the products in
minimum time with excellent yields, involving
simple workup procedure and does not harm the
environment.Mild and efficient method for the
multicomponent synthesis using a relatively
nontoxic and noncorrosive ionic liquid catalyst is
reported
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