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ABSTRACT

scavenging assay.

A convenient one pot synthesis of pyrano quinoline derivatives were developed by three component sequential condensation of 2,
4-dihydroxyquinoline, malononitrile and various substituted aryl aldehydes by using catalytic amount of DABCO in aqueous ethanol
and evaluated their in vitro antioxidant activity using H,O, and Nitric oxide scavenging assay. The simplicity in synthetic procedure,
less pollution, low cost chemicals, short reaction time and easy work-up which proceeded smoothly to provide excellent yields (85-
95%) are the main advantage of this protocol. All of the molecules possesses moderate to good antioxidant activity against all
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INTRODUCTION

ver the past few decades numerous heterocyclic

bio significant molecules have been discovered.

Modern era of human being suffering by various
microbial infections. Microbes also disturb the metabolic
pathways and increases free radicals to cause oxidative
stress. There is tremendous growth and the development
of pharmacological and agricultural important drugs®. In
prospect of implementing these types of drugs the
synthetic chemists have attracted at large to minimize the
cost and time in relevance to their isolation from natural
sources. To overcome these aspects and environmental
issues there is need to focus on environmentally benign
reactions or pathwaysz. The implementation of multi-
component reactions (MCRs) is one of the routes to
develop such an environmentally benign strategies. MCRs
play an important role in heterocyclic chemistry because
of its ability to synthesize small drug-like molecules in one
step that begins with the use of three or more different
starting materials which are mixed together and react in
sequence to form a product3'4. This MCRs technique in
single synthetic operations are widely used in chemical
and pharmaceutical combinatorial synthesis®, which are
economically and environmentally advantageous because
of their productivity, simple procedures, convergence,
atom economy and facile execution. In such a way MCRs
are perfectly suited for building complex molecules from
readily available starting materials®. Thus, the success of
combinatorial chemistry in drug discovery is considerably
dependent on further advances in heterocyclic MCR
methodology and, according to current synthetic
requirements,  ecologically pure  multicomponent
procedures are particularly received’.

It is well known that the compounds with pyran ring are
essential nucleus in a number of natural products and
play vital role in biochemical process®®. Out of which

pyaranoquinoline derivatives constitute parent ring
structure of pyranoguinoline alkaloids which is present in
plant family Rutaceae™® which possess broad range of
biological activities such as antioxidant, antiplatelet
aggregation, antiallergic activity, insecticidal, antifungal,
antibacterial, analgesic, antimicrobial, antipyretic,
cytotoxic and antihistaminic properties and are used for
the treatment of proliferate diseases such as cancer™"™.
As a result several methods have been developed for the
synthetic strategy of these pyranoquinoline derivatives
via a one pot three component reaction. As a best of our
knowledge there have been found less reports for the
synthesis of 2-Amino-4-phenyl-5-0x0-5,6 dihydro-4H-
pyrano[3,2-c] quinoline-3-carbonitrile derivatives via
multicomponent reactions catalyzed by Et3N,[16]
KFAI203,[17] TEBA(benzyl triethyl ammonium chloride,
[26] piperidinelg, and ammonium acetate, [BMIm]BF4
ionic liquid®, and recently one report is found in absence
of catalyst. As there is increasing environmental
perception in chemical research and industry, these
methods have some limitations like use of huge amount
of toxic chemicals, metal ions as a catalysts, tedious work
up procedures, long reaction time, uses of organic
solvents, and create waste. To defeat these problems
there is urgent need to develop environmentally safe
procedures for the synthesis of pyranoquinoline
derivatives.

Recently, organocatalyst has increased more importance
because of its novelty of concept and reaction meets the
standards of organic synthesis by giving excellent yield.”*
DABCO (Diazabicyclo [2.2.2] octane) is one of the
important organocatalyst which has great attention as a
weak base, non toxic, recyclable, economical, highly
reactive, and commercially available catalyst for various
organic synthesis, affording the corresponding products
in excellent yields with high selectivityzz.
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In continuation of our work to develop a new class of
heterocyclic systems which incorporate the pyran
moiety”*® [30-32] ,we report herein less expensive,
much simpler, and more environmentally friendly and in a
greener way to develop pyranoquinoline motifs by
multicomponent condensation of 2,4 dihydroxyquinoline,
malanonitrile and aromatic aldehydes by using aqueous
ethanol (ethanol:water) in presence of heterogeneous
catalyst DABCO and study their antioxidant activity using
H202 and Nitric oxide assay.
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Scheme I: Synthesis of 2-Amino-4-phenyl-5-0x0-5,6
dihydro-4H-pyrano[3,2-c] quinoline-3-carbonitrile 4.

Experimental:

All the chemicals were purchased from Alfa Aesar and
Spectrochem (PVT. Ltd, Mumbai, India) and used without
purification. The reaction was monitored by TLC. The
desired Structures of all of the compounds were
confirmed by their relevant spectral data. The Melting
points were determined in open glass capillary tubes
were found to be uncorrected. The Compounds were
confirmed by IR, 1H NMR and 13C NMR. The IR spectra
were recorded on a JASCO FT-IR 4600 spectrum
spectrophotometer and the values are expressed as v
max cm™. The *H NMR and **C, DEPT NMR spectra were
recorded on Bruker Spectrospin Avance 11-300 MHz and
75 MHz spectrophotometer relative to TMS as an internal
standard using DMSO-ds as a solvent.

General Synthetic Procedure

A mixture of Malononitrile (1 mmol) and aromatic
aldehyde (1 mmol), were mixed together in 50 ml round
bottom flask under reflux condition to get the
knoevenagel product monitored by TLC and then 2,4-
dihydroxyquinoline (1 mmol) and DABCO (20%) were
added and continued in the reflux condition by using
agueous ethanol as a solvent (5 ml) for 15 min. The
progress of the reaction was monitored by TLC using ethyl
acetate-petroleum ether (8:2 v/v). After completion,
reaction mixture was cooled at room temperature. The
product was precipitated in round bottom flask was
collected by filtration, washed with ethanol (20 ml).
Finally, the crude product was recrystalised with ethanol
to obtain the pure product.

Spectral data of synthesized Compounds

4a. 2-Amino-4-(4-chlorophenyl)-5-ox0-5,6 dihydro-4H-
pyrano[3,2-c] quinoline-3-carbonitrile
white solid, Yield: 94%: M.p.>300°C ; IR(KBr, vmax cm-

1)3464, 3336, 3182, 2191, 1676, 1379, 1117, 1022; 'H
NMR (300 MHz, DMSO-dg): 6 4.51 (s, 1H, -CH), 7.24 (m,
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8H, Ar-H, -NHy), 7.50 (s, 1H, Ar-H), 7.91 (s, 1H, Ar-H),
11.70 (br.s, 1H, -NH) “*C NMR (75 MHz, DMSO- dg): &
36.60, 56.70, 57.82, 109.31, 112.44, 115.82, 120.13,
122.41, 122.60, 128.64, 129.62, 131.67, 131.92, 138.06,
14350, 151.91, 159.44, 161.13. Elemental anal.
C1oH1,CIN:O,, calcd for C 65.24 %, H 3.46 %, N12.01 %.
Found: C 65. 20%, H 3.10%, N 11.90%.

4b. 2-Amino-4-(3-chlorophenyl)-5-ox0-5,6 dihydro-4H-
pyrano[3,2-c] quinoline-3-carbonitrile

white solid, Yield: 91%: M.p.>300°C; "H NMR (300 MHz,
DMSO-dg): 6 4.52 (s, 1H, -CH), 7.23-7.34 (m, 5H, Ar-H),
7.51-7.56 (t, 2H, Ar-H), 7.90-7.92 (d, J=6, 2H, Ar-H), 8.22
(s, 1H, Ar-H), 11.75 (br.s, 1H, -NH) **C NMR (75 MHz,
DMSO- ds): & 37.00, 47.08, 56.63, 57.64, 109.24, 112.47,
115.84, 120.03, 122.29, 122.34, 126.47, 127.10, 127.74,
130.45, 131.49, 133.51, 138.31, 147.11, 151.93, 159.53,
160.99. Elemental anal. C,gH;1,CIN3O,, calcd for C 65.24, H
3.46, N 12.01. Found: C 65.21%, H 3.43%, N 11.95%.

4c.  2-Amino-4-(3-nitrophenyl)-5-0x0-5,6 ~ dihydro-4H-
pyrano[3,2-c] quinoline-3-carbonitrile

Off white solid, Yield: 89%: M.p.>300°C ; *H NMR (300
MHz, DMSO-dg): 6 4.71(s, 1H, -CH), 7.22-7.34 (m, 4H, Ar-
H), 7.50-7.59 (m, 2H, Ar-H), 7.70-7.72 (d, 1H, Ar-H), 7.91-
7.94(d, J=9, 1H, Ar-H) 8.06 (s, 2H, -NH,), 11.76 (br.s, 1H, -
NH) BCNMR (75 MHz, DMSO- dg): 6 37.13, 57.13, 108.81,
112.42, 115.87, 119.85, 122.10, 122.26, 122.38, 122.52,
129.96, 131.51, 134.62, 138.39, 146.82, 148.20, 152.03,
159.67, 160.99. Elemental anal. CigH1oN4O4, caled for C
63.33 %, H 3.36 %, N15.55 %. Found: C 63.12%, H 3.28%,
N 15.49%.

4d.  2-Amino-4-(4-nitrophenyl)-5-0x0-5,6  dihydro-4H-
pyrano[3,2-c] quinoline-3-carbonitrile

Off white solid, Yield: 90%: M.p.>300°C ; *H NMR (300
MHz, DMSO-dg): 6 4.68 (s, 1H, -CH), 7.29-7.36 (m, 2H, Ar-
H), 7.42(s, 2H, Ar-H), 7.49-7.52 (d, J=9, 1H, Ar-H), 7.58-
7.63(t, 1H, Ar-H), 7.91-7.94 (d, J=9, 2H, Ar-H)8.15-8.18 (s,
2H, Ar-H -),11.84 (br.s, 1H, -NH) BCNMR (75 MHz, DMSO-
d¢): 6 37.21, 57.02, 108.68, 112.32, 115.91, 119.92,
122.62, 124.15, 129.31, 131.99, 138.39, 146.79, 152.05,
152.36, 159.40, 160.87. Elemental anal. C;9H;2N,0., calcd
for C 63.33 %, H 3.36 %, N15.55 %. Found: C 63.12%, H
3.28%, N 15.49%.

4e. 2-Amino-4-(3-bromophenyl)-5-0x0-5,6 dihydro-4H-
pyrano[3,2-c] quinoline-3- carbonitrile

white solid, Yield: 91%: M.p.>300°C; "H NMR (300 MHz,
DMSO-dg): & 4.52 (s, 1H, -CH), 7.22-7.25 (t, 4H, Ar-H),
7.32-7.37 (t, 4H, Ar-H), 7.51-7.53 (d, J=6, 1H, Ar-H), 7.90-
7.92 (d, 2H, Ar-H,) 11.75 (br.s, 1H, -NH) BBC NMR (75 MHz,
DMSO- dg): 6 39.21, 47.15, 56.67, 57.67, 109.24, 112.48,
115.84, 120.00, 122.08, 122.23, 122.23, 122.34, 126.86,
129.97, 130.59, 130.70, 131.43, 138.31, 147.33, 151.93,
159.54, 160.98. Elemental anal. C,9H1,BrN;O,, calcd for C
57.89, H 3.07, N 10.66. Found: C 57.81%, H 3.03%, N
10.59%.
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4f.  2-Amino-4-(4-bromophenyl)-5-0x0-5,6 dihydro-4H-
pyrano[3,2-c] quinoline-3-carbonitrile

white solid, Yield: 93%: M.p.>300°C ; *H NMR (300 MHz,
DMSO-dg): & 4.54 (s, 1H, -CH), 6.63 (s, 2H, Ar-H, -NH,),
7.12-7.16 (t, 3H, Ar-H), 7.25-7.32 (t, 3H, Ar-H), 7.38-7.43
(s, 2H, Ar-H), 7.85-7.87 (d, J= 6, 1H, Ar-H,) 11.55 (br.s, 1H,
-NH) *C NMR (75 MHz, DMSO- dg): & 36.60, 57.10,
109.34, 112.54, 115.77, 120.43, 122.09, 129.68, 131.09,
131.34, 138.12, 143.42, 151.93, 159.33. Elemental anal.
C16H1,BrN3O,, calcd for C 57.89 %, H 3.07 %, N10.66 %.
Found: C 57.76. 20%, H 3.02%, N 10.45%.

49. 2-Amino-4-(4-cynophenyl)-5-0x0-5,6  dihydro-4H-
pyrano[3,2-c] quinoline-3-carbonitrile

Off white solid, Yield: 93%: M.p.>300°C ; *H NMR (300
MHz, DMSO-dg): 6 4.63 (s, 1H, -CH), 6.78 (d, 2H, Ar-H)
7.13-7.18 (t, 1H, Ar-H), 7.04 (s, 2H, Ar-H), 7.15-7.20 (t, 1H,
Ar-H), 7.30-7.33 (s, 2H, Ar-H), 7.44-7.49 (s, 1H, Ar-H),
7.86-7.89 (s, 1H, Ar-H) 11.73 (br.s, 1H, -NH) B3C NMR (75
MHz, DMSO- dg): 6 36.83, 58.39, 101.36, 108.40, 108.54,
110.09, 112.51, 115.80, 120.30, 120.99, 122.26, 122.40,
131.61, 138.21, 138.91, 146.47, 147.64, 151.53, 159.41,
160.97. Elemental anal. CxH13N304, calcd for C 66.85 %, H
3.65 %, N 11.69 %. Found: C 66.83%, H 3.61%, N 11.65%.

4h. 2-Amino-4-(4-hydroxyphenyl)-5-0x0-5,6 dihydro-4H-
pyrano[3,2-c] quinoline-3-carbonitrile

white solid, Yield: 89%: M.p.>300°C ; 'H NMR (300 MHz,
DMSO-dg): & 4.40(s, 1H, -CH), 6.64-6.66(d, 1H, Ar-H) 6.99-
7.06 (t, 4H, Ar-H), 7.21 (s, 1H, Ar-H), 7.30-7.32 (d, J=6, 1H,
Ar-H), 7.49(s, 1H, Ar-H), 11.76 (br.s, 1H, -NH) BC NMR (75
MHz, DMSO- dg): 6 36.28, 58.92, 110.51, 112.66, 115.45,
115.73, 120.43, 122.21, 128.79, 131.17, 135.17, 138.05,
151.46, 156.55, 159.38, 161.18. Elemental anal.
C19H13N303, calcd for C 68.88 %, H 3.95 %, N 14.49 %.
Found: C 68.82%, H 3.88%, N 12.49%.

4i. 2-Amino-5-oxo-4-phenyl-5,6 dihydro-4H-pyrano[3,2-
c] quinoline-3-carbonitrile

white solid, Yield: 87%: M.p.>300°C ; *H NMR (300 MHz,
DMSO-dg): 6 4.49 (s, 1H, -CH), 7.19-7.21 (d, J=6 Hz, 2H,Ar-
H), 7.27-7.29 (d, J=6Hz, 1H, Ar-H), 7.55-7.60 (m, 3H, Ar-H),
7.90(s, 1H, Ar-H), 7.93, (s, 1H, Ar-H), 7.35 (br.s, 2H, -NH,),
11.78 (br.s, 1H, -NH) *C NMR (75 MHz, DMSO- d¢): &
37.19, 58.31, 110.05, 112.53, 115.81, 120.28, 122.26,
122.34, 127.12, 127.83, 128.76, 131.52, 138.25, 144.82,
151.74, 159.47, 160.99. Elemental anal. C;9H;3N30,, calcd
for C 72.37 %, H4.16 %, N13.33 %. Found: C 71.61%, H
4.09%, N 12.25%.

4j. 2-Amino-4-(4-methylphenyl)-5-ox0-5,6 dihydro-4H-
pyrano[3,2-c] quinoline-3-carbonitrile

white solid, Yield: 90%: M.p.>300°C ; 'H NMR (300 MHz,
DMSO-dg): 6 4.45 (s, 1H, -CH), 7.08 (s, 3H, Ar-H), 7.23-7.34
(m, 2H, Ar-H, -NH,), 7.55-7.60 (t, 3H, Ar-H), 7.7.89 (s, 1H,
Ar-H), 7.91(s, 1H, Ar-H) 11.76 (br.s, 1H, -NH) BC NMR (75
MHz, DMSO- dg): 6 21.06, 36.00, 58.41, 110.20, 112.49,
115.80, 120.32, 122.22, 122.41, 127.75, 129.38, 131.61,
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136.27, 138.21, 141.90, 151.54, 159.38, 160.93.
Elemental anal. C,gH15N30,, calcd for C 72.94 %, H 4.59 %,
N 12.76%. Found: C 72.84%, H 4.30%, N 12.45%.

4k. 2-Amino-4-(furan-2-yl)-5-oxo-5,6 dihydro-4H-
pyrano[3,2-c] quinoline-3-carbonitrile

Gray, Yield: 88%: M.p.>300°C ; "H NMR (300 MHz, DMSO-
de): & 4.67(s, 1H, -CH), 6.08-6.09 (d, 1H, Ar-H) 6.24 (s, 1H,
Ar-H), 7.04 (s, 2H, Ar-H), 7.15-7.20 (t, 1H, Ar-H), 7.30-7.33
(s, 2H, Ar-H), 7.44-7.49 (s, 1H, Ar-H), 7.86-7.89 (s, 1H, Ar-
H)11.73 (br.s, 1H, -NH) BC NMR (75 MHz, DMSO- dg): &
30.71, 55.75, 105.85, 107.40, 110.68, 112.62, 115.82,
120.04, 122.17, 122.20, 131.29, 138.18, 141.76, 152.46,
155.60, 160.25, 161.10. Elemental anal. C;7H;;N3O3, calcd
for C 66.88 %, H 3.63 %, N 13.76 %. Found: C 66.82%, H
3.58%, N 13.69%.

4l. 2-Amino-4-(3-methoxy phenyl)-5-oxo-5,6 dihydro-4H-
pyrano[3,2-c] quinoline-3-carbonitrile

white solid, Yield: 88%: M.p.>300°C ; "H NMR (300 MHz,
DMSO-dg): & 3.71(s, 3H, -OCHj3), 4.48 (s, 1H, -CH), 6.75 (s,
2H, -NH,), 7.12-7.22 (m, 3H, Ar-H), 7.31-7.33 (d, 2H, Ar-H),
7.50 (s, 2H, Ar-H), 7.89-7.92(s, 1H, Ar-H) 11.70 (br.s, 1H, -
NH) °C NMR (75 MHz, DMSO- dg): § 10.19, 21.33, 50.16,
118.58, 124.41, 130.31, 139.00, 141.93. Elemental anal.
C20H12N302, calcd for C 69.56 %, H 4.38 %, N12.17 %.
Found: C 69.45%, H 4.28%, N 12.10%.

4m. 2-Amino-4-(2,4-dichlorophenyl)-5-ox0-5,6 dihydro-
4H-pyrano[3,2-c] quinoline-3-carbonitrile

white solid, Yield: 89%: M.p.>300°C ; 'H NMR (300 MHz,
DMSO-dg): & 5.00 (s, 1H, -CH), 7.31-7.36 (m, 5H, Ar-H, -
NH,), 7.55-7.57 (t, 1H, Ar-H), 7.60-7.62 (d, J=6, 2H, Ar-H),
7.90 (s, 1H, Ar-H), 7.92(s, 1H, Ar-H) 11.76 (br.s, 1H, -NH)
BC NMR (75 MHz, DMSO- dg): & 34.25, 56.41, 108.40,
112.26, 115.88, 119.70, 122.33, 122.49, 128.19, 129.18,
131.86, 132.10, 132.31, 133.73, 138.42, 141.13, 152.32,
159.36, 160.74. Elemental anal. C1gH;,CIl,N30,, calcd for C
59.39 %, H 2.89 %, N10.94 %. Found: C 59.26.%, H 2.59%,
N 10.74%.

4n. 2-Amino-4-(2-chlorophenyl)-5-oxo0-5,6 dihydro-4H-
pyrano[3,2-c] quinoline-3-carbonitrile

white solid, Yield: 87%: M.p.>300°C ; *H NMR (300 MHz,
DMSO-dg): & 5.02 (s, 1H, -CH), 7.14-7.20 (t, 5H, Ar-H),
7.23-7.28 (t, 1H, Ar-H), 7.35 (s, 2H, Ar-H, -NH,), 7.52-7.56
(t, 1H, Ar-H), 7.91-7.94 (d, J=9Hz, 1H, Ar-H), 11.68 (br.s,
1H, -NH) **C NMR (75 MHz, DMSO- de): & 34.47, 56.71,
108.83, 112.38, 115.79, 119.80, 122.26, 122.35, 127.62,
128.44, 129.77, 130.43, 131.40, 132.95, 138.30, 141.83,
152.42, 159.44, 160.94. Elemental anal. CigH;>CIN3O,,
calcd for C 65.24 %, H 3.46 %, N12.01 %. Found: C 65.20%,
H 3.10%, N 11.90%.

40. 2-Amino-4-(1,3-benzodioxol-5-yl)-5-0x0-5,6 dihydro-
4H-pyranol[3,2-c] quinoline-3-carbonitrile
white solid, Yield: 88%: M.p.>300°C ; 'H NMR (300 MHz,

DMSO-de): & 4.44 (s, 1H, -CH), 5.96-5.97(d, 2H, Ar-H),
6.65-6.68(d, J=9, 1H, Ar-H), 6.74 (s, 1H, Ar-H), 6.80-6.83
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(d, J=9, 1H, Ar-H), 7.25-7.29(d, J= 12, 2H, Ar-H), 7.32-7.34
(d, J= 6, 2H, Ar-H), 7.55-7.60 (t, 1H, Ar-H), 7.88-7.91(d, J=
9, 1H, Ar-H), 11.7 (br.s, 1H, -NH) B¢ NMR (75 MHz,
DMSO- dg): & 36.83, 58.39, 101.36, 108.40, 108.54,
110.09, 112.51, 115.80, 120.30, 120.99, 122.26, 122.40,
131.61, 138.21, 138.91, 146.47, 147.64, 151.53, 159.41,
160.97. Elemental anal. CxH13N304, calcd for C 66.85 %, H
3.65 %, N 11.69 %. Found: C 66.83%, H 3.61%, N 11.65%.

4p. 2-Amino-4-(4-hydroxy-3-methoxy phenyl)-5-0x0-5,6
dihydro-4H-pyrano[3,2-c] quinoline-3-carbonitrile

White powder, yield:88%: M.p.>300°C; 'H NMR (300
MHz, DMSO-d6): d 3.62 (s, 3H), 4.42 (s, 1H), 6.57 (d, 1H,J
=7.2 Hz),6.70 (d, J = 7.2 Hz, 1H, Ar-H), 6.84 (s, 1H, Ar-H
7.15-7.28 (m, 3H, Ar-H), 7.33 (d, J = 7.2 Hz, 1H, Ar-H),
7.54 (t,J =7.0 Hz, 1H, Ar-H), 7.89 (d, J = 7.0 Hz, 1H, Ar-H),
11.78 (br s, 1H, -NH); BC NMR (75 MHz, DMSO-d6): d
36.59, 56.10, 58.57, 108.45, 112.45, 110.55, 115.71,
115.99, 119.94, 120.48, 122.15, 122.38, 131.48, 135.35,
138.15, 145.89, 147.62, 151.38, 169.46, 161.11.
Elemental Anal. Calcd for CyoH15N3O4: C, 66.48; H, 4.18; N,
11.63. Found: C, 66.44; H, 4.14; N, 11.61.

4q. 2-Amino-4-(thiophen-2-yl)-5-ox0-5,6 dihydro-4H-
pyrano[3,2-c] quinoline-3-carbonitrile

Brown solid, Yield: 89%: M.p.>300°C ; I'H NMR (300 MHz,
DMSO-de): 6 4.86 (s, 1H, -CH), 6.87-6.89 (t, 1H, Ar-H) 6.97-
6.98 (d, 1H, Ar-H), 7.21-7.23 (d, J=6, 4H, Ar-H), 7.31-7.34
(d, J=9, 1H, Ar-H), 7.47-7.52 (t, 1H, Ar-H), 7.86-7.89 (d,
J=9, 1H, Ar-H), 11.80 (br.s, 1H, -NH) **C NMR (75 MHz,
DMSO- dg): 6 3204, 58.05, 110.00, 112.56, 115.83, 120.13,
122.21, 122.25, 124.54, 124.63, 127.05, 131.36, 138.17,
149.04, 15152, 160.06, 161.05. Elemental anal.
Cy7H11N30,S, calcd for C 63.54 %, H 3.45 %, N 13.08 %.
Found: C 63.51%, H 3.42%, N 13.09%.

4r. 2-Amino-4-( 5-nitrothiophen-2-yl)-5-oxo0-5,6 dihydro-
4H-pyrano[3,2-c] quinoline-3-carbonitrile

Brown solid, Yield: 90%: M.p.>300°C; 'H NMR (300 MHz,
DMSO-dg): 6 4.94 (s, 1H, -CH), 7.13 (s, 1H, Ar-H), 7.27-7.37
(t, 2H, Ar-H), 7.56 (d, 2H, Ar-H), 7.88-7.91 (d, J=9, 2H, Ar-
H), 8.22 (s, 1H, Ar-H) 11.98 (br. s, 1H, -NH) B3¢ NMR (75
MHz, DMSO- dg): 6 33.06, 44.75, 55.72, 108.20, 112.34,
116.01, 119.54, 122.46, 125.27, 129.90, 131.87, 138.41,
149.76, 158.04, 160.48, 160.90. Elemental anal.
C17H10N40,S, caled for C 55.73, H 2.75, N 15.29. Found: C
55.71,H 2.73, N 15.23.

),
)

Antioxidant activity
Hydrogen peroxide scavenging assay?

This method is based on the ability of a compound to
convert hydrogen peroxide to water. A 40 mM solution of
hydrogen peroxide was prepared in saline phosphate
buffer (pH 7.4). 100 pul DMSO solutions of the test
compounds or standards at the concentrations of (100
pg/ml) were separately added to 2 ml of the prepared
hydrogen peroxide solution and the absorbance was
measured at 230 nm after 10 min against a blank
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solution. The blank solution was composed of 100 pl
DMSO solutions of test compounds or standards and 2 ml
of saline phosphate buffer. The hydrogen peroxide
scavenging activity for compounds and standards was
calculated using the following equation:

H,0, scavenging activity (%) = [(Ac-At) / Ac] x 100

Where, Ac is the absorbance of the control and At is the
absorbance of the tested compounds or standards. Gallic
acid at the concentration range of (100 pg/ml) was used
as the standard.

Nitric oxide scavenging ac'[ivity27

The reaction mixture (6 ml) containing sodium
nitroprusside (10 mM, 4 mL), phosphate buffer saline (pH
7.4, 1 ml) and test samples or standard, ascorbic acid
solution in dimethyl sulphoxide (1 mL) at concentration
(100 pg/ ml) was incubated at 25°C for 150 min. After
incubation, 0.5 mL of reaction mixture containing nitrite
ion was removed, 1 ml of sulphanillic acid reagent was
added to this, mixed well and allowed to stand for 5 min
for completion of diazotization. Then, 1 ml of naphthyl
ethylene diamine dihydrochloride was added, mixed and
allowed to stand for 30 min in diffused light. A pink
colored chromophore was formed. The absorbance was
measured at A 640 nm 24 using spectrophotometer.

% of scavenging= [(A control — A sample) / A control]
x100

Where A control is the absorbance of the control reaction
(containing all reagents and Ascorbic acid), A sample is
the absorbance of the test compound (containing all
reagents and test compound). Tests were carried out in
triplicate. The results obtained from antioxidant assay
shows (Table.1.4 and Figl.1)

RESULTS AND DISCUSSION

The high bioactive potential of pyranoquinoline
derivatives enthused us to develop new methodology for
the synthesis of pyranoquinoline derivatives. At the
commencement, a  model reaction of @ 4-
chlorobenzaldehyde (Immol), malononitrile (Immol) and
2,4- dihydroxyquinoline (Immol) was carried out as a trial
experiment in the absence of catalyst under various
conditions, however it has been found that the expected
results were not obtained since reaction was not proceed
beyond the knoevenagel condensation even until 12h at
room temperature (Table 1, entryl-6). Later on the
reaction was performed at reflux condition in absence of
catalyst reaction was proceed but the product yield were
minimum and time consuming (Table no 1) In the pursuit
of suitable catalytical condition for this selective
transformation, we employed a variety of several
catalysts such as triethylene amine, KOH and DABCO.
Further to evaluate the solvent effect in order to establish
appropriate reaction conditions we screened different
catalyst with several solvent systems depicted in Table 1.
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Results summarized from table 1 clearly suggest that, the
aqueous ethanol was found to be the best solvent and
DABCO found to be the best catalyst for this organic
reaction, providing 94% of the product within 15 min
(Table 1, entry 15). The reaction was subsequently
monitored by thin layer chromatography (TLC). The
obtained product was recrystalised from ethanol to give
pure product and further analyzed by relevant
spectroscopic data. The IR, *H NMR and **C NMR data of
2-Amino-4-phenyl-5-ox0-5,6  dihydro-4H-pyrano[3,2-c]
quinoline-3-carbonitrile  derivatives were in good
agreement with the proposed structure. The IR spectrum
of 7- 2-Amino-3-cyano-1,4,5,6-tetrahydropyrano[3,2-
cJquinolin-5-one shows absorption at 3465, 3336, 3182,
2091, 1675, 1279, 1115, 1015 whereas the *H NMR of the
same compound shows singlet at 4.51 6 due to methine
proton, broad singlets at 11.70 due to the —-NH protons
and eight aromatic protons as multiplets 7.24-7.91d. The
BCNMR spectrum of the same compound exhibits signals
at 161.13 of C-NH2 and the remaining aromatic carbon
signals were observed at 6 36.60, 56.70, 57.82, 109.31,
112.44, 115.82, 120.13, 122.41, 122.60, 128.64, 129.62,
131.67, 131.92, 138.06, 143.50, 151.91, 159.44, in the
product verifies the formation of the desired structure
(see Supporting Information). These initial results inspired
us to study this reaction in detail.

After the primary success in the model reaction, the
catalytic efficiency of DABCO had been studied with
respect to quantity used, the same reaction was extended
with varying amount of DABCO in aqueous ethanol. It has
been observed that 20% of catalyst is sufficient for this
conversion. The results are summarized in figure 1.
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optimization of the amount of the catalyst
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Figure 1: Optimization of the amount of the catalyst

These optimistic results inspired us to check the
applicability of the present protocol to get a new library
of 2-Amino-4-phenyl-5-0x0-5,6 dihydro-4H-pyrano[3,2-c]
quinoline-3-carbonitrile derivatives by using
experimentally designed optimum conditions with various
substituted aldehydes (Scheme 2) with electron donating
or electron withdrawing substituent. Aromatic aldehydes
with electron withdrawing groups gave better yield of the
product in shorter time as compared with an electron
donating groups. This result shown that this new
methodology is very useful for the synthesis of said
compound; all the aldehyde precursors gave very good
yields irrespective of their substitution (Table 3). Overall
very good to excellent vyields of the desired
pyranoquinoline derivatives were obtained.

Table 1: Optimization of reaction conditions for the synthesis of 2-Amino-4-phenyl-5-0x0-5,6 dihydro-4H-pyrano[3,2-c]

quinoline-3-carbonitrile

Entry Solvent Temperature
1 Water RT
2 Ethanol RT
3 Water:Ethanol(1:1) RT
4 Water Reflux
5) Ethanol Reflux
6 Water:Ethanol(1:1) Reflux
7 Water Reflux
Ethanol Reflux
9 Water:Ethanol(1:1) Reflux
10 Water Reflux
11 Ethanol Reflux
12 Water:Ethanol(1:1) Reflux
13 Water Reflux
14 Ethanol Reflux
15 Water:Ethanol(1:1) Reflux

Catalyst (20 mole %) Time (hr) Yield(%)
12
12
12
10 35
10 50
10 65
Triethylene amine 5) 50
Triethylene amine 5) 55
Triethylene amine 5) 65
KOH 25 b5
KOH 25 67
KOH 25 72
DABCO 25 79
DABCO 1 89
DABCO 15(min) 94
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Table 2: DABCO catalysed synthesis of novel 2-Amino-4-phenyl-5-0x0-5,6 dihydro-4H-pyrano[3,2-c] quinoline-3-

carbonitrile

Entry
1

© 00 N oo g b~ W N

T e S e S S S
O © o N O U W Bk O

Compound Aldehyde
4a 4-CIC6H4
4b 3-CIC6H4
4c 3-NO2C6H4
4d 4-NO2C6H4
4e 3-BrC6H4
4f 4-BrC6H4
4g 4-CNC6H4
4h 4-OHC6H4
4i HC6H4
4 4-CH;C6H4
4k C5H402
41 3-OCH3C6H4
4m 2,4-CI2C6H3
4n 2-CIC6H4
40 C8H603
4p C8H803
4q C4H4S
4r C5H3NO3S

Time (min) Yield(%)
15 94
15 91
15 89
10 90
15 91
10 93
10 93
20 89
20 87
10 90
20 88
25 88
20 89
25 87
20 88
20 88
15 89
15 90

MP(C)
>300
>300
>300
>300
>300
>300
>300
>300
>300
>300
>300
>300
>300
>300
>300
>300
>300
>300

Table.3: Antioxidant activity of -Amino-4-phenyl-5-oxo-5,6 dihydro-4H-pyrano[3,2-c] quinoline-3-carbonitrile derivatives

Entry

A~ W

o Ul

10
11
13
15
16
17
18
19
20
21
22

Nitric oxide radical scavenging activity

Comp code

4a
4b
4c
4d
4e
4f
49
4h
4
4
4k
41
4m
4n
40
4p
4q
4r

Ascorbic acid

Gallic acid

(%of Inhibition)
100 pg/ml

51.05
49.46
43.52
48.14
45.10
42.05
43.02
52.11
46.15
41.36
43.01
51.25
47.56
45.26
48.09
48.84
47.08
49.14
56.18
51.70

H202 radical scavenging activity (%of

Inhibition)
100 pg/ml

51.06
49.21
44.25
45.01
46.18
42.78
45.01
52.36
45.02
43.01
43.56
52.20
48.21
45.90
49.15
49.07
47.95
49.85
60.48
57.04
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Scheme Il: Plausible mechanism of the reaction

All these newly synthesized compounds have been
interpreted on the basis of their relevant spectroscopic
data likes IR, "HNMR, **C and mass spectra. The plausible
mechanism for the formation of 2-Amino-4-phenyl-5-oxo-
5,6 dihydro-4H-pyrano[3,2-c] quinoline-3-carbonitrile
derivatives is depicted in Scheme-Il. Initial Knoevenagel
condensation of malononitrile (I) and aromatic aldehydes
(I  followed by Michael addition of 24-
dihydroxyquinoline gives an intermediate (1V).

The intermediate (1V) subsequently under goes cyclization
followed by dehydration offering the desired product.

Antioxidant activity

Due to their unique flexibility and derivatizations the
structural elements of these chains are correlates with
such type of activities.

To this end, a number of radical scavenging tests were
carried out against Nitric oxide radical scavenging and
H,0, assay assay.

The results demonstrate that compounds 4a,4b,4d,4h,4l
and 4r of pyrano quinoline motifs possesses significant
activity at 100ug/ml while other shows moderate activity
as compared with standards (Table.3 and Fig.2)

Il

=

Antioxidant activity of pyrano quinoline derivatives

M Nitric oxide radical scavenging
activity (%of Inhibition) 100
byl

WH202 radical scavenging activity

\D\ ‘_‘ J\ T \_r\. \.\ \_\F\:Ic\ \"T\ T T (%Uflﬂhibitl‘on)loolugml
FFTIITESIE $993

o
= S

=

%o of inhibition
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=
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=
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Comp codes

Figure 2: Antioxidant activity of 2 -Amino-4-phenyl-5-oxo-
5, 6 dihydro-4H-pyrano[3,2-c] quinoline-3-carbonitrile
derivatives
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CONCLUSION

In conclusion, a simple, easy-going, efficient and
environmentally benign method for the synthesis of a
series of potential biological active compounds 2-Amino-
4-phenyl-5-0x0-5,6 dihydro-4H-pyrano[3,2-c] quinoline-3-
carbonitrile derivatives has been developed using DABCO
as a green catalyst in aqueous ethanol. The synthesized
all molecules possess good antioxidant activity at 100
pug/ml, which may be taken into consideration in the
design of new antibiotic agents.
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