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Abstract: The four component condensation of various aromatic aldehydes, cyclic 1, 3-diketones, B-keto esters,
ammonium acetate and catalytic amount of a newly synthesized ionic liquid tetra-butyl ammonium 2-acrylamido-2-
methylpropanesulphonate (TBA-AMPS) is disclosed for the synthesis of polyhydroquinoline derivatives. The optimal
reaction conditions were fixed and the products were characterized by FT-IR, 'H-NMR, BC-NMR and EIMS studies.
Excellent yields, economy of cost and time, absence of side products and operational simplicity, ecofriendly,
recyclability and reusability of the catalyst are some of the salient features of this reaction. Remaining challenges and
future perspectives of the new transformation are discussed.
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Introduction and Experimental most of these methods suffer from one or the other
disadvantages such as prolonged reaction times, harsh
reaction conditions, difficult work-ups or low yield of
products, huge quantity of solvent consumption,
involvement of expensive reagents and other
environmental contamination etc., One-pot
multicomponent reactions are attracting the interest of
synthetic organic chemists for synthesizing libraries of
bioactive molecules. Classically polyhydroquinoline
. . . derivatives have been synthesized by the use of metal
neuropeptide - YY1~ antagonist,  vasodilator, .06 (10, 11), organo-catalyst (12, 13), L (14), CAN
antitubercular, antimutagenic and geroprotective (1-6). (15), zeolite (16), montmorillonite K10 Clay (17),

DHP derivatives such as nifedipine, nicardipine,  po16 gi0, (18), Baker’s yeast (19), heteropolyacid
amlodipine and others have been found to be clinically (20), ionic liquid (21), and microwave (22), and
effective calcium channel blockers (7). DHPs can be grinzling (23) However’ the above reported métho ds
considered as potential drugs for the treatment of suffer from (')ne or mo}e drawbacks like prolonged
congestive heart failure (8). Although many synthetic reaction times; use of environmentally unfavorable
Lge‘ihogis lhavg been deveIO?ed dl;eh tgr thg \lla st solvents /catalysts, frequently low yields, high

tologica importance o polyhiydroquinoiine temperatures, usage of expensive metal. Therefore the

dgrlvatlves, the classical met.hods involves reﬂux1ng a development of mild, efficient and versatile method
mixture of all components in solvents (9) However,

Development of a simple, safe, ecofriendly and
economic synthetic routes for widely used biologically
important organic compounds from the readily
available reagents are one of the major challenges in
organic synthesis. DHPs (1,4-Dihydropyridine) are
among such type of organic compounds which belong
to an important class with an biological activity such
as neuroprotective, antidiabetic, antithrombotic,
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for the synthesis of polyhydroquinoline derivatives is
still strongly desirable.

In recent years, applications of ionic liquids(ILs) in
organic synthesis have attracted considerable attention
due to their special properties such as good solvating
capability, wide liquid range, non-inflammability,
negligible vapour pressure, easy of recycling, high
thermal stability and rate enhancers. Also, ILs as
environmentally benign media for catalytic processes
and much attention has currently been focused on
organic reaction catalyzed by ILs have been reported
with high performance (24, 25).

Considering the above observations and the interest to
explore highly efficient methods for the synthesis of
heterocyclic compounds which have prospective
biological importance herein is reported newer
methods for the synthesis of polyhydroquinoline via
modified Hantzsch pyridine synthesis using ionic
liquid tetra-butyl ammonium  2-acrylamido-2-
methylpropanesulphonate[ TBA][AMPS], as a catalyst.
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Experimental methods:

General procedure for the synthesis of
polyhydroquinoline, 1a-f

Aromatic aldehydes (4 mmoles), ethyl aceto acetate (4
mmoles), dimedone (4 mmoles), ammonium acetate (6
mmoles), ionic liquid (10 mol %) in 0.25 ml methanol
were charged in a round bottom flask. Then the
reaction mixture was stirred and refluxed at 80°C for
few minutes. After the reaction was over as monitored
on TLC, the solid product was separated by filtration,
washed with water, dried and purified by
recrystallization from hot methanol to give products
la-f (Schemel).

The melting points were determined in open capillary
tubes in Infra tech melting point apparatus and are
uncorrected. The homogeneity of the products was
checked on TLC plates coated with silica gel-G and
visualized by exposure to iodine vapors. The IR
spectra were recorded on Perkin-Elmer Infrared model
S99-B and on Shimadzu IR-435 spectrophotometer
(Vmax in cm™). 'H and C NMR spectra were recorded
on a Varian unity 200 and 50 MHz NMR spectrometer
using solvent peak as an internal standard (25).

Scheme 1
o o 0] R 0]
860C OEt
RCHO + + OEt 4 NH,0Ac ————= |
lonic liquid N
3 (0] CH, H
la-f

Table 1. Effect of ionic liquids on the synthesis of polyhydroquinoline 1a

Entry Ionic liquids Time (min) *Yield (%)
1 [Si0,0S0;H] 30 85

2 [EGNH][HSO4], 40 90

3 ([bmim]Cl), 20 92

4 ([hdmim]Cl), 20 88

5 [TBA]J[AMPS], 8 97
“Isolated Yield

Table 2. Recycling of [TBA][AMPS] for the synthesis of polyhydroquinoline 1a

Entry Cycle *Yield (%)
1 Fresh 97
2 1% 94
3 2™ 90
4 34 87
5 4h 83

Isolated Yield
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Table 3. Comparison of results of other reported procedures with the present method in

terms of time and yield”

Entry Catalyst Time Yield®
1 None 24 hr 30 (Ref.11)
2 AICI; 24 hr 48 (Ref.11)
3 Yb(OTH); 5 hr 85 (Ref.11)
4 Sc(O0TH1); 4 hr 93 (Refl11)
5 K47[PW;1C004] 35 min 80 (Ref.20)
6 [hmin]BF, 10 min 95 (Ref.21a)
7 Hy-Zeolite 2 hr 93 (Ref.16)
8 Montmorillonite- 50 min 93 (Ref.7)
K10
9 L-Proline 6 hr 92 (Ref.13)
10 [TBA]J[AMPS] 8 min 97

‘Reaction of Benzaldehyde, ethylacetoacetate, dimedone and ammonium acetate

“Isolated Yield

Table 4. Synthesis of polyhydroquinoline derivatives 1a-f using [TBA][AMPS]

S  Product R Time % yield® m.p. (°C)

No (min) Observed Reported
1 1a CeHs 8 97 208 209

2 1b 4-CH;0-C¢Hs 10 95 248 253

3 1c 4-Cl-C¢Hy4 9 93 242 245

4 1d 4-NO,-C¢H4 10 91 239 243

5 le 4-OH-C¢H,4 12 93 231 232

6 1f CsH,O 18 90 246 248
“Isolated yield

Results and Discussion

In continuation of our interest to develop new
methodologies in organic reaction, herein we would
like to report a simple, efficient and rapid method for
the synthesis of polyhydroquinoline derivatives. In
search for an efficient ionic liquid, the reaction of
aldehyde, dimedone, ethyl acetoacetate and
ammonium acetate at 860C has been considered as
standard model reaction. We screened different ILs
such as silica sulfuric acid [SiO20SO3H], triethyl
ammonium hydrogensulfate[ Et3NH][HSO4],tetra-
butyl ammonium2-acrylamido-2-methylpropane
sulphonate[ TBA][AMPS], 1-butyl-3-methylimid
azoliumchloride([bmim]Cl),1-hexyl-2,3-dimethyl
imidazolium chloride ([hdmim]CI) for the model
reaction.

All the results are listed in Tablel. In ILs such as
Si020SO3H, [E£3NH][HSO4], ([bmim]Cl), ((hdmim]

Cl), the desired product was obtained in satisfactory
yields. Considering the reaction time and yield of
product, [TBA]J[AMPS] was selected as optimum
catalyst to  promote  the synthesis of
polyhydroquinoline. We have developed a newer route
for Hantzsch reaction of wvarious aldehydes with
dimedone, ethyl acetoacetate and ammonium acetate in
an ionic liquid [TBAJ[AMPS] at 800C (Table 1). The
reaction does not require any additional catalyst
because IL itself acts as an efficient catalyst, and hence
the reaction proceeds well. In this methodology,
Hantzsch reactions were completed in a shorter time
(10-18 min) and with excellent yields (88-97%). The
reactions were compatible with various substituents
such as nitro, chloro, methoxyl. No any significant
substituents effect was observed in regarding the
reaction time and the yield of product.
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Table 5. Spectral and elemental analyses of the products
Entry | Product | Name IR "HNMR BC NMR EIMS | Anal.
(KBr) cm’ DMSO-ds ppm DMSO-ds ppm m/z
‘ ‘ Calcd% Found%
1 la Ethyl 2,2-dimethyl-5- | 3278(-NH st), 1670>C=0 [ 0.85 3H.s, CHy), 1.00 | 5 325(M) | CyHnNO; | C,73.78:H,
oxo-d-phenyl str.), 3078(aromatic C-H | (3H,s, CHj), 1.13 (3H, 14.62,18.72,21.26, 7.00:N.432
pheny str), 1230 em-1 (C-O'str.) | t, J=7.2 Hz, CH,CH), C.73.83:H,
26.59,36.05,37.18, ;0,14.00
1,4,5,6,7,8- 194250 (7H, m, 7.08;N,4.31
59.49,103.99,111.
o 2xCH,,CHy), ;0,14.76
hexahydroquinline-3- 54.126.12,127.87.
3.98(2H,q,j=j>=6.8
carboxylate HoCHCH), 473 | 128:28.145.40,148
(1H, s, CH), 6.51 (2H, | -26,151.87,167.37,
D, j=8.4 Hz, Ar-H), | 195.11
6.91(2H, d, J=8.4 Hz,
Ar-H),9.16(1H,3,NH).
2 1b Ethyl 4(4- | 3285(-NH B 8 369(M") | CpHyNO, | C,71.07;H,
. - 0.85(3H,s,CH),1.00(3 :
stretching),1690(=C=0 14.65,18.76,26.94, 7.35;N,3.82
methoxyphenyl)-2,7,7- s CHo.L13 C.71.54:0,
stretching),1617 o o 32.60,32.54,50.77, ;0,17.69
trimethyl-5-oxo- (3H,tJ=7.2Hz,CH,CH 7.32;N,3.79
59.42,104.55,110.
(aromatic C=C | 3).1.94- ;0,17.34
1,4,5,6,7,8- 59,114.70,128.80,
stretching),1229(C-O 2.50(7H.m.2xCH,,CHs
hexahydroquinline-3- . )398C2H.q 1=12=6.8 | 138-87,144.86,149
stretching)
carboxylate Hz,CH,CH3),4.73(1H,s | -53,155.71,167.48,
,CH), 194.86
6.51(2H,d,J=8.4Hz,Ar-
H),8.903(3H,5,CH3),9.
05(1H,s,NH)
3 lc Ethyl 4(4- | 3285(-NH 3 3 374M9 | C,;HuNO; | C,67.42;H,
chlorophenyl) 277 stretching),1690(=C=0 0.85(3H,s,CH3),1.0 14.65,18.76,26.94, Cl 6.40;N,3.70
-2.7,7-
stretching),1617 0(3H,s,CH;3),1.13 32.60,32.54,50.77, ;0,12.93;Cl
trimethyl-5-oxo- C,67.38;H,
(3H,t,J=7.2Hz,CH, 59.42,104.55,110. ,9.62
(aromatic C=C 6.42;:N,3.74
174’576’7’8' CH3),1.94- 59,114.70,128.80,
stretching),1229(C-O ;0,12.83;Cl
hexahydroquinline-3- 2.50(7H.m2xCH,, | 138.87,144.86,149
stretching) ,9.62

carboxylate

CH,),3.98(2H,q,]1=
72=6 8Hz,CH,CH3),
4.73(1H,5,CH),6.51
(2H,d,J=8 4Hz, Ar-

H), 9.05(1H,s,NH)).

.53,155.71,167.48,

194.86
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4 1d Ethyl 4(4- | 3285(-NH 5 5 4IMY) | CyHuN,05 | C,70.53;H,
. h 1-2.7.7 stretching),1690(=C=0 0.85(3H,s,CH3),1.0 14.65,18.76,26.94, 5.40;N,6.26
nitrophenyl)-2,7,7- CI0A4TH,
stretching),1617 0(3H,s,CH;3),1.13 32.60,32.54,50.77, ;0,17.90
trimethyl-5-oxo- 5.37:N,6.26
(3H,t,J=7.2Hz,CH, 59.42,104.55,110.
(aromatic C=C ;0,17.90
1,4,5,6,7,8- CH3),1.94- 59,114.70,128.80,
stretching),1536 (Asym.
hexahydroquinline-3- 2.50(7H.m.2xCH,, | 138.87,144.86,149
Stretching, N=0),
b 1 CH;),3.98(2H,q,J1= | .53,155.71,167.48,
carboxylate 1355(Asym. Stretching,
J2=6.8Hz,CH,CH3;), | 194.86
N=0) 1229(C-0
4.73(1H,5,CH),6.51
stretching)
(2H,d,J=8.4Hz,Ar-
H), 9.05(1H,s,NH)).
5 le Ethyl 4(4- | 3285(-NH 3 3 355M") | CyHpsNOs | CaiHasNO4
. (' 0.85(3H,s,CH),1.00(3
stretching),1690(=C=0 14.65,18.76,26.94,
hydroxyphenyl)-2,7,7- H.CH.L13 C,70.98;H, | C,70.95H,
stretching),1617 ” ’ 32.60,32.54,50.77,
trimethyl-5-oxo- (3H,,J=7.2Hz,CH,CH 7.04;N,3.94 | 7.06;N,3.94
59.42,104.55,110.
(aromatic C=C | 3),1.94- ;0,18.03 :0,18.03
174’576’7’8' 59,114.70,128.80,
stretching), 1229(C-O 2.50(7H.m.2xCH,,CHj
hexahydroquinline-3- . )3.98C2H.q 1=12=6.8 | 138-87,144.86,149
stretching)
carboxylate Hz,CH,CH3),4.73(1H,s | -53,155.71,167.48,
,CH), 194.86
6.51(2H,d,J=8.4Hz,Ar-
H),8.903(1H,s,0H),9.0
5(1H,5,NH)
6 lf Ethy] 4(2_ 3285(-NH ) ) 447(M+) Cy1H4N;Os | C,70.53;H,
. stretching),1690(=C=0 0.85(3H,s,CH3),1.0 14.65,18.76,26.94, 5.40;N,6.26
nitrophenyl)-2,7,7- C7047:H,
stretching),1617 0(3H,s,CH;3),1.13 32.60,32.54,50.77, ;0,17.90
trimethyl-5-oxo- 5.37:N,6.26
(3H,t,J=7.2Hz,CH, 59.42,104.55,110.
(aromatic C=C ;0,17.90
1,4,5,6,7,8- CH3),1.94- 59,114.70,128.80,
stretching),1536 (Asym.
hexahydroquinline-3- 2.50(7H.m.2xCH,, | 138.87,144.86,149
Stretching, N=0),
b lat CH3),3.98(2H,q,J1= | .53,155.71,167.48,
carboxylate 1355(Asym. Stretching,
J2=6.8Hz,CH,CH3;), | 194.86
N=0) 1229(C-0
4.73(1H,s,CH),6.51
stretching)
(2H,d,J=8.4Hz,Ar-
H), 9.05(1H,s,NH)).
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We have examined the catalytic activity of recovered
[TBA]J[AMPS] for the model reaction and the results
of recycling experiments are given in Table 2. These
results clearly indicate that the recovered
[TBA]J[AMPS] can be recycled successfully without
significant loss of activity. In order to show the merits
of present method in comparisons with other reported
methods for the similar reactions, we have tabulated
some of the results in Table 3. As it is evident from the
results, the present method is found to be very
effective for the synthesis of polyhydroquinoline
derivatives. Table 4 shows the optimal time needed for
the reactions in which different aromatic aldehydes
were taken, percentage yield and melting point of the
products (both observed and reported) formed. The
IUPAC name and the spectral characteristics (FT-IR,
'H-NMR, "“C-NMR and EIMS) of the products
obtained and their analytical data (by elemental
analysis) are presented in tableS. Hantzsch
condensation is an excellent tool for the synthesis of
several biologically important organic compounds. In
this present investigation, Hantzsch condensation
reactions were carried out with  different aromatics
aldehydes in the presence of tetra-butyl ammonium 2-
acrylamido-2-methylpropanesulphonate (TBA-AMPS)
as an ionic liquid under solvent free condition to afford
the corresponding products. The reagent TBA-AMPS
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Conclusion

In conclusion, we have described a simple, efficient
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of different aromatic aldehydes with dimedone, ethyl
acetoacetate and ammonium acetate in presence of
[TBA][AMPS] at 86°C. The major advantages of the
present method are much faster reaction, easy work up
procedure and good to excellent yields and avoiding
hazardous organic solvent and toxic catalyst. In
additionally, the [TBA]J[AMPS] was successfully
reused for four cycles without significant loss of
activity, which makes the present method as more
convenient than the conventional methods.
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