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3-phenyl-1-(3-phenylquinolin-2-yl)-1H-pyrazole-4-carbaldehyde
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ABSTRACT
The synthesis of 3-phenyl-1-(3-phenylquinolin-2-yl)-1H-pyrazole-4-carbaldehyde is achieved through a dual 
utility of Vilsmeier-Haack reaction. The utility of cheaper precursors in addition to easy work-up procedures 
contributes to an important synthetic strategy.
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1. INTRODUCTION
A parallel growth of horrible diseases and attempted 
solutions by chemists and biologists is increasing at 
a tremendous rate. Although ancestral concoctions 
using a variety of plant materials to serve as anti-
inflammatory, antimalarial, antihypertensive, and 
antivascular is encouraging; however, identifying 
the active components in this group is difficult yet 
essential [1-4]. The major components with biological 
activities are usually alkali in nature and belong to 
the class of alkaloids [5,6]. Even though terpenoids, 
steroids carbohydrates, flavones, flavonoids, and 
anthocyanins also display good biological activities, 
their application is marginal. The indole and 
quinoline alkaloids are abundant in plants belonging 
to Rutaceae  [7-12]. Our laboratory has surveyed the 
applications and reported a variety of approaches to 
synthesis derivatives in excellent yield [13-18].

Although the natural abundance of organic compounds 
containing the pyrazole moiety is quite uncertain, 
their synthesis especially with fused and condensed 
systems of other heterocycles shows unimaginable 
applications in pharmaceuticals. With the continuous 
exploration of synthesis of some pyrazoloquinazolines 
as reported earlier by us [18], we herein successfully 
synthesized a novel condensed pyrazoloquinoline 
using readily available chemicals via an economic 
route (Scheme 1).

2. EXPERIMENTAL
2.1. General Methods
Melting points are uncorrected. Infrared (IR) spectra 
were recorded on a Perkin-Elmer Paragon 1000 
Fourier transform IR spectrophotometer as potassium 
bromide discs unless otherwise indicated. 1H nuclear 
magnetic resonance (NMR) spectra were obtained on 
a Bruker (400 MHz) instrument in CDCl3 solutions 
using tetramethylsilane as an internal standard. 
J values are given in Hz. Mass spectra were obtained 
at the Vellore Institute of Technology, Vellore, Tamil 
Nadu, India. Column chromatography utilized Merck 
silica gel 60 and hexane and ethyl acetate as eluents. 
All the basic chemicals were purchased from Merck 
(India).

2.2. Synthesis of 2-hydrazinyl-3-phenylquinoline 3
About 0.01 mole (2.39  g) of 2-chloro-3-phenyl 
quinoline 1 was dissolved in methanol and excess of 
hydrazine hydrate was added with a trace amount of 
sodium carbonate. The initial color of the mixture was 
yellow; it was allowed to reflux at 75°C for 5 h. The 
red coloration and thin layer chromatography (TLC) 
observation indicate the reaction progress, then it was 
poured into the crushed ice; it was extracted with ethyl 
acetate, concentrated and purified through column 
chromatography using petroleum ether and ethyl 
acetate (95:5) as an eluent.
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Figure 1: Infrared spectrum of 2-hydrazinyl-3-phenylquinoline 3.

Figure 2: 1H nuclear magnetic resonance spectrum of 2-hydrazinyl-3-phenylquinoline 3.

2.2.1. Preparation of 2-hydrazinyl-3-phenylquinoline 3
Dark brown greasy mass 90% (2.07  g) yield with 
unidentified melting point (Figure 1). IR (KBr): 3082, 
3058, 3032, 2883, 1603 cm−1. 1H NMR (500 MHz, 
CDCl3) (Figure 2): 8.06 (s, 1H, C4-H), 7.68-7.89 (m, 
4H, C5, C6, C7 and C8-H), 7.41-7.56 (m, 5H, Ph-H), 
4.10 (s, 1H, NH-H), 2.30 (s, 2H, NH2-H).13C NMR 
(125 MHz, CDCl3) (Figure 3): 149.93, 147.36, 138.84, 
137.98, 137.65, 134.83, 133.86, 133.25, 130.45, 
129.69, 129.23, 128.87, 128.14, 127.44.

2.3. Synthesis of 3-phenyl-2-(2-(1-phenylethylidene) 
hydrazinyl) quinoline 5
2-Hydrazinyl-3-phenylquinoline 3  (0.01 mole, 

2.30  g) was weighed and mixed with acetophenone 
4  (0.01  mole, 1.8  ml) in methanol and a catalytic 
amount of glacial acetic acid was added and allowed 
to reflux at 75°C for 5 h. The condensed material was 
then poured into ice-cold water; the precipitate was 
extracted with ethyl acetate, concentrated and purified 
through column chromatography with petroleum ether 
and ethyl acetate mixture (90:10).

2.3.1. Preparation of 3-phenyl-2-(2-(1-phenyle 
thylidene) hydrazinyl)quinoline 5
Red color semisolid in 89% (2.86 g) yield greasy mass 
unidentified melting point. IR (KBr) (Figure 4): 3057, 
3025, 2918, 1655 cm−1. 1H NMR (400MHz, CDCl3) 
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(Figure 5): 8.00 (s, 1H, C4-H), 7.31-8.08 (m, 12H 
(for 5 hy-Ph-H, 3 Ph-C2, C6 and C4 and Qui-C5, C6, 
C7 and C8-H)), 6.67-6.70 (d, 2H, J=8.20, Ph-C3 and 
Ph-C5), 7.0 (s, 1H, NH-H), 2.79 (s, 3H, CH3-H). 13C 
NMR (100 MHz, CDCl3) (Figure 6): 161.44, 150.89, 
149.12, 141.91, 140.20, 137.91, 134.71, 132.27, 
129.96, 129.86, 129.82, 127.20, 122.67, 122.39, 
117.00, 116.75, 116.51, 111.32, 111.17, 110.54, 30.99.

2.4. Synthesis of 3-phenyl-1-(3-phenylquinolin-2-yl)-
1H-pyrazole-4-carbaldehyde 6
Dimethylformamide (0.05 mole, 3.85  ml) is cooled 

to 0°C in a flask equipped with a dropping funnel. 
Phosphoryl chloride (0.14 mole, 12.97  ml) is added 
dropwise from the funnel with stirring. The resultant 
reagent was stirred for a further 30  min at room 
temperature and then cooled to 5°C then 3.37 g (0.01, 
mole) 3-phenyl-2-(2-(1-phenylethylidene)hydrazinyl)
quinoline 5 is added and the stirring is further 
continued for 30 min and shifted over water bath and 
heated for 17 h. After being subjected to the reaction 
conditions, the reaction mixture was then poured into 
crushed ice and neutralized with sodium carbonate 
solution. The solid 3-phenyl-1-(3-phenylquinolin-2-

Figure 3: 13C nuclear magnetic resonance spectrum of 2-hydrazinyl-3-phenylquinoline 3.

Figure 4: Infrared spectrum of 3-phenyl-2-(2-(1-phenylethylidene)hydrazinyl)quinone 5.
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yl)-1H-pyrazole-4-carbaldehyde 6 was filtered and 
dried, then purified with column chromatography in 
petroleum ether elution.

2.4.1. Preparation of 3-phenyl-1-(3-phenylquinolin-2-
yl)-1H-pyrazole-4-carbaldehyde 6
Yellow solid in 65% yield (2.44 g), m.p 91°C. IR (KBr) 
(Figure 7): 3062, 3058, 2849, 1668 cm−1. 1H NMR 
(500MHz, CDCl3) (Figure 8): 12.80 (s, 1H, -CHO-H), 
7.25-7.87 (m, 15H, 2 × Ph-H, pyra-H, C4, C5, C6, C7 
and C8-H). 13C NMR (100 MHz, CDCl3) (Figure 9): 
190.22, 145.10, 145.07, 144.94, 143.31, 141.83, 

141.72, 140.21, 132.80, 131.71, 130.92, 129.90, 
129.88, 129.80, 129.63, 129.30, 129.09, 128.99, 
128.92, 128.82, 127.18, 127.13, 126.47, 125.11, 
124.79.

3. RESULTS AND DISCUSSION
In the first step of the reaction, 2-chloro-3-
phenylquinoline 1 was obtained by the procedure 
described in our recent report [19]; it was thereafter 
reacted with hydrazine hydrate 2 with a catalytic 
amount of sodium carbonate in ethanol and refluxed at 
75°C continuously for 5 h. The reaction was monitored 

Figure 5: 1H nuclear magnetic resonance spectrum of 3-phenyl-2-(2-(1-phenylethidene) hydrazinyl)quinone 5.

Figure 6: 13C nuclear magnetic resonance spectrum of 3-phenyl-2-(2-(1-phenylethidene) hydrazinyl)quinone 5.
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by TLC: The appearance of a change of yellow to 
dark red color indicated evidence in the formation 
of a new product. Spectroscopic analysis proved 
the structure as 2-hydrazinyl-3-phenylquinoline 
3; the IR spectrum showed the disappearance of a 
C-Cl stretching at 750 cm−1 which was present in 1. 
Furthermore, the 1H-NMR spectrum indicated a two-
proton singlet at δ 4.10 and a one-proton singlet at 
δ 2.30 thereby indicating the nucleophilic replacement 
of chloride by the hydrazinyl group. When 3 was 
refluxed with acetophenone 4 with a catalytic amount 
of glacial acetic acid in methanol at 75°C for 5 h, a 

new compound 5 resulted. The 1H-NMR showed 
the appearance of a three-proton singlet at δ 2.79 for 
CH3 group, the disappearance of a characteristic two-
proton singlet of NH2 at δ 2.30 while the appearance 
of as signal at δ 30.99 in 13C NMR spectrum supported 
the structure of 3-phenyl-2-(2-(1-phenylethylidene)
hydrazinyl)quinoline 5. Compound 5 was finally used 
by the Vilsmeier-Haack protocol: A POCl3 and DMF 
mixture to produce 3-phenyl-1-(3-phenylquinolin-
2-yl)-1H-pyrazole-4-carbaldehyde 6. IR spectrum 
showed C-H stretching frequency at 2849 cm-1 and 
C=O stretching at 1656 cm-1 are the appreciable area 

Figure 7: Infrared spectrum of 3-phenyl-1-(3-phenylquinolin-2-yl)-1H-pyrozole-4-carbaldehyde 6.

Figure 8: 1H nuclear magnetic resonance spectrum of 3-phenyl-1-(3-phenylquinolin-2-yl)-1H-pyrozole-4-
carbaldehyde 6.
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of aldehyde; δ 12.80 (s, 1H,  -CHO-H), δ 7.25-7.87 
(m, 15H, 2 Ph-H, pyra-H, C4, C5, C6, C7 and C8-H)1H 
NMR, and the supporting13C NMR data are steadily 
explain the structure of compound 6.

4. CONCLUSION
A novel heterocycle 3-phenyl-1-(3-phenylquinolin-2-
yl)-1H-pyrazole-4-carbaldehyde was synthesized via 
four reaction steps with the Vilsmeier Haack reaction 
making an important contribution to synthesis.
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