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Introduction 

Quinoline also known as 1-azanapthaline, 1-benzazine or benzo[b] pyridine is a heterocyclic 

organic compounds, with formula C9H7N and it is a colorless liquid with strong odour [1]. It 

was first extracted from coal tar in 1834 by Friedlieb Ferdinand Runge [2].  Coal tar remains 

as the principle source of commercial quinoline; If its aged sample is exposed to light, it turns 

became yellow and later brown. Quinoline is primarity used as the building block to other 

special chemicals. Approximately 4-tons are produced annually according to report published 

in the year 2005. Its principle use is a precursor of 8-hydroxy quinoline which is versatile 

chelating agent and precursor to pesticide. Its 2-and 4-methyl derivatives are precursor to the 

cyanine dyes. Oxidation of Quinoline affords quinolonic acid (pyridine-2, 3-dicarboxylic acid), 

a precursor to the herbicides [3,4]. 

Generally two basic approaches are used in the synthesis of quinoline derivatives (a) Biosynthetic 

approach (b) Synthetic approach. As per biosynthetic approach [5], anthranilic acid has been 

postulated to be a key intermediate in the biosynthesis of quinolone and acridone alkaloids, 
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which occur in abundance in plants of the family of Rutaceae. As per Synthetic approaches 

[6] the synthesis of quinoline is an challenging aspect untill now. Versatile methods have been 

developed for quinoline and its derivative production, such as, the combes quinoline synthesis which 

is a chemical reaction involving the condensation of unsubstituted anilines (1) with β-diketones (2) 

to form substituted quinolines (4) after an acid-catalyzed ring closure of an intermediate Schiff base 

(3) [7, 8] .The Conrad-Limpach synthesis is the chemical reaction of anilines (1) with β-ketoesters 

(2) to form 4-hydroxyquinolines (4) via a Schiff base (3) [9, 10, 11].

Several reviews indicated [12, 13] that α, β-unsaturated carbonyl compound is prepared in situ 

from two carbonyl compounds (via an Aldol condensation), the reaction is known as the Beyer 

method for quinolines [2]. The reaction is catalyzed by lewis acids such as tin tetrachloride 

and scandium (III) triflate and bronsted acids such as p –toluenesulfonic acid, perchloric acid, 

amberlite and iodine [14]. The archetypal Skraup, aniline is heated with sulfuric acid, glycerol, 

and an oxidizing agent to yield quinoline. [15, 16] In this example, nitrobenzene serves as both 

the solvent and the oxidizing agent. The reaction, which otherwise faces a reputation for being 

violent, is typically conducted in the presence of ferrous sulfate [17]. The Povarov reaction 

is a chemical reaction described as a formal cycloaddition between an aromatic imine and 

an alkene [18, 19]. The Camps quinoline synthesis (also known as the Camps cyclization) is 

a chemical reaction whereby an o-acylaminoacetophenone is transformed into two different 

hydroxyquinolines (products A and B) using hydroxide ion [20-23]. The Knorr quinoline synthesis 

is an intramolecular organic reaction converting a β-ketoanilide to a 2-hydroxyquinoline using 

sulfuric acid [24]. 

O-amino aryl aldehyde ketones and acetone contains ortho methylene group. After the initial 

condensation, the intermediates undergo base or acid catalyzed cyclocondensation to produce 

quinoline derivative, structure elucidation of the synthesized intermediate and final products 

were attained by the aid of IR, 1H-NMR and MS spectrometry.

Experimental

Chemicals

4-Trifluromethyl aniline (Aldrich), 3,4-Difluromethyl aniline(Aldrich), 2,6-Dibromo 6-nitro 

aniline(Aldrich), 2,4,6-Tribromo aniline(Aldrich), 2-Methyl-4-Nitro aniline( Aldrich), Ethanol 

( Sd fine chemicals), Dichloromethane( Sd fine chemicals), Hexane( Sd fine chemicals), Ethyl 

acetate( Sd fine chemicals).

Physical measurements

The melting points were determined using an electro-thermal CONCORD melting point apparatus by 
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open capillary method and are uncorrected. IR spectra (KBr disc) were recorded using Perkin-Elmer 

FT IR spectrophotometer. 1H-NMR spectra (CDCL3, DMSO-d6) were recorded using a JEOL NMR 

(500MHz) spectrophotometer using TMS as internal standard. Mass spectra were measured with an 

ES Figigan IONIZATION Mass Spectrophotometer. Purity of compounds was checked by TLC using 

silica gel plates, ethyl acetate-hexane and chloroform-hexane as developing solvent.

Synthesis of compounds (C1-C5) (Table 1, 2)

Synthesis of (quinoline -4-yl methylene) - 4- (trifluromethyl) benzenamine (Compound C1)

About 40 ml dry ethanol were taken in a 100ml RB flask ,  to that 0.5 g of quinoline-4-carboxaldehyde 

were added,  and stirred till dissolved. To the resulting solution, 1 to 2 ml of the glacial acetic acid, was 

added and stirred for half an hour .To the above reaction mixture 4-trifluro methyl aniline were added 

(1.3eq) followed by 2 hrs magnetic stirring and 4 hrs reflux on the water bath. The color was changed 

from colorless to brown color. The completion of the reaction was determined by TLC. The reaction 

mixture was kept over night. There was a formation of the brown precipitated on addition of the 

crushed ice. The produt was filtered and dried and purification was done by column chromatography 

with different proportion of the hexane and ethyl acetate (Scheme 1).

 

N

CHO

+

NH2

CF3

4-(trifluoromethyl)benzenaminequinoline-4-carbaldehyde

Ethanol
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Stirring
  and
Reflux

N

HC N CF3

N-(quinolin-4-ylmethylene)-4-(trifluoromethyl)benzenamine
Scheme 1.
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Synthesis of 3,4- difluro-N-(quinoline -4 –yl methylene) benzenamine (Compound C2)

About 40 ml dry ethanol was taken in a 100ml RB flask, to that 0.5 g of quinoline-4-

carboxaldehyde was added as the SM and stirred till dissolved. To the resulting solution, 1 

to 2 ml of the glacial acetic acid, was added and stirred for an hour. To the above reaction 

mixture added 3,4-difluro  aniline(1.1eq) followed by 2 hours magnetic stirring and 6 hours 

reflux on the water bath. The color was changed form colorless to turbid. The completion of 

the reaction was determined by the TLC. The reaction mixture was kept over night. There was 

formation of the white precipitated on addition of the crushed ice. The produt was filtered, dried 

and purification by column chromatography with different proportion of the hexane and ethyl 

acetate (Scheme 2).
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3,4-difluoro-N-(quinolin-4-ylmethylene)benzenamine

Scheme 2.

Synthesis of 2,6-dibromo-4- methyl -N-( quinoline-4- yl methylene) benzenamine(Compound C3)

About 40 ml dry ethanol was taken in a 100ml RB flask, to that 0.5 g of quinoline-4-carboxaldehyde 

was added as the SM and stirred till dissolved. To the resulting solution, 1 to 2 ml of the glacial 

acetic acid, was added and stirred for an hour. To the reaction mixture added 2,6-dibromo-4-

methyl aniline (1.2eq) followed by 2 hours magnetic stirring and 6 hrs reflux on the water bath. 
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There was no color changes .The completion of the reaction was determined by the TLC. The 

reaction mixture was kept over night. There was formation of the white precipitated on addition 

of the crushed ice. the product was filtered and dried and purification by column chromatography 

with different proportion of the hexane and ethyl acetate (Scheme 3). 
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Synthesis of 2, 4, 6-tribromo-N-(quinoline-4-yl methylene) benzenamine (Compound C4)

About 40ml dry ethanol was taken in a 100ml RB flask, then 0.5 g of quinoline-4-carboxaldehyde 

was added and stirred till dissolved. To the resulting solution, 1 to 2 ml of the glacial acetic 

acid, was added the stirred for an hour. To the above reaction mixture added 2, 4, 6-tribromo 

aniline (1.1eq) followed by 2 hours magnetic stirring and 6 hrs reflux on the water bath. There 

was no color changes .The completion of the reaction was determined by the TLC. The reaction 

mixture was kept over night. There was formation of the white precipitated on addition of the 

crushed ice. The produt was filtered, dried and purification by column chromatography with 

different proportion of the hexane and ethyl acetate (Scheme 4).
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Scheme 4.

Synthesis of 2-methyl-4-nitro-N-(quinoline -4-yl- methylene) benzenamine (Compound C5)

About 40 ml dry ethanol was taken in a 100 ml RB flask, to that 0.5 g of quinoline-4-

carboxaldehyde was added and stirred till dissolved. To the resulting solution, 1to 2 ml of the 

glacial acetic acid, was added and stirred for an hour. To the above reaction mixture added 

(1.1eq) 2-methyl-4-nitro aniline (1.1eq) followed by 2 hours magnetic stirring and 6 hours reflux 

on the water bath. The reaction color was changes to deep yellow solution. The completion of 

the reaction was determined by the TLC. The reaction mixture was kept over night. There was 

formation of the yellow precipitated on addition of the crushed ice. The produt was filtered, dried 

and purification by column chromatography with different proportion of the hexane and ethyl 

acetate (Scheme 5).
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Results and Discussion

N-(quinoline-4-yl methylene) benzenamine derivatives were synthesized using quinoline-4-

carboxaldehyde and different substituted amines as the starting materials in the presence of the 

glacial acetic acid and dry ethanol as a solvent. The completion of the reaction was confirmed 

by the TLC and purification of the compounds was done by the column chromatography using 

petroleum ether and ethyl acetate in different proportions. The synthesized compounds were 

confirmed by characterization of the compound.

Characterization of N-(quinoline-4-yl-methylene) -4- (trifluromethyl ) benzene -amine(Compound C1)
1H-NMR(DMSO-d6) (ppm): 9.08-9.07 (d,1J=10Hz,1H);8.06-8.05 (d,J=5Hz,1H) ; 

8.02 8.01(d,J=5Hz,1H) ;7.63-7.52 (m,1H);7.62-7.61 (d,J=5Hz,1H); 7.58(s,1H); 7.39-

7.37(d,J=10Hz,2H) ; 7.39-7.34(m,1H);7.27-7.25(d,J=10Hz,2H).

FT-IR(KBr)(cm-1):1616.07 (C=N,s); 1528.17-1527.16(C-F,str,s);1173.92 (C-H, vib ,m) 

;1017.05-1616.07 (for aromatic region,str,ben).

MS (ESI)(m/e):302.27(10%); 301.27(21%, M+1)

Archive of SID

www.SID.ir

www.SID.ir


N. Kannappan et al., J. Appl. Chem. Res., 9, 59-68 (2009)66 / ISSN : 2008-3815

Characterization of 3,4-difluro N-(quinoline-4-yl-methylene) benzenamine (Compound C2)
1H-NMR(DMSO-d6)(ppm):9.05-9.04(d,J=5Hz,1H);8.11-8.09(d,J=10Hz,1H);8.02,8.01(d,J

=5Hz,1H);7.83-7.82(d,J=5Hz,1H);7.71-7.65(m,1H);7.54-7.48(m,1H);7.33-7.31(d,J=10Hz-

,2H),7.02-7.00(d,J=10 Hz, 1H).

FT-IR(KBr)(cm-1):1513.52(C=N,s);1286.57(C—C ,str,m);753(C-F,str,s) .

MS (ESI)(m/e):279(M+1); 271.20(M+2); 269.13(100%, M+).

Characterization of 2,6–dibromo-4-methyl-N-(quinoline-4-yl–methylene) benzenamine (Compound C3)

 1H-NMR(DMSO-d6)(ppm):8.98-8.97 (d,J=5Hz,1H); 8.87-8.85 (d,J=10Hz,1H); 8.08-8.07 

(d,J=5Hz,1H); 7.71-7.70(d,J=5Hz,1H); 7.61-7.58 (m,1H); 7.47-7.43 (m,1H); 7.36(s,1H); 7.23 

(s,2H); 2.46 (s,3H).

FT-IR(KBr)(cm-1):1619.59(C=N,s);1476.68(C-C,str,s);1583.97(c-c,str,s);1062.21(C-

Br,str,s);768.68(C-CH3,s).

MS (ESI)(m/e): 407.00(m+2); 405.07(100%, M+); 403.13(45%).

Characterization of 2, 4, 6-tribromo-4-methyl-N-(quinoline-4-yl-methylene) benzenamine 

(Compound C4) 
1H-NMR(DMSO-d6)(ppm):8.98-8.97(d,J=10Hz,1H);8.87-8.85(d,J=10Hz,1H);8.08-

8.07(d,J=5Hz,1H);7.71-7.69(dr,J=10Hz,1H);7.61-7.58(m,1H);7.47-7.43(m,1H).

FT-IR(KBr)(cm-1):1616.14 (C=N,s) ; 1455.22 (C-C,str,s) ;860.15(C-Br,b) ;707.31(C-Br,str,s).

MS (ESI)(m/e):469(100%,M+); 467(30%);443.60(10%).

Characterization of 2-methyl-4-nitro N-(quinoline -4-yl-methylene)   benzenamine (Compound C5)
1H-NMR(DMSO-d6)(ppm):9.07-9.06(d,J=3Hz,1H);6.07-6.06(d,J=6Hz,1H);7.87-

7.85(d,J=6Hz,1H);8.19-8.16(d,J=9Hz,2H);7.9-07.87 (d,J=9Hz,1H); 7.77-7.73 (m,2H); 1.105 (s,3H).

FT-IR(KBr)(cm-1):1634.50 (C=N,str) ;1275.62 (C-C,str) ; 1092.05 (C-CH3,str,s) ; 897.91 

(C-N,str) ; 755.42 (C-N,b).

MS (ESI)(m/e):292.20(100%,M+);289.27(75%).

Table 1. Physical Data.

Compounds Molecular
Formula M.W. M.P.(oc) Color Yields

C1 C17H11N2F3 300.08 120 Brown 50%
C2 C16H10N2F2 268.26 80 Light yellow 80%
C3 C17H12Br2N2 404.09 70 White 80%
C4 C16H9N2Br3 468.96 110 Light yellow 60%
C5 C17H13N3O2 291.3 90 Yellow 70%
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Table 2: Spectral Data.

Compound Molecular
Formula IR 1H-NMR M.S.

C1 C17H11N2F3 1616.07,1528.17,1527.16
1173.92,1017.05-1616.07

9.089.07,8.06-8
.05,8.028.01,7.653-7.52,7.62-

7.61,7.58,7.39-7.37,7.39-7
.34,7.27-7.25

301.27

C2 C16H10N2F2 1513.52,1286.57,753.
9.05-9.04,8.11-8.09,8.02-8

.01,7.83-7.82,7.71-7.65,7.54-
7.48,7.33-7.31,7.02-7.00

269.13

C3 C17H12Br2N2
1619.59,1476.68,1583.97,1062.

21,768.68.

8.98-8.97,8.87-8.85,8.08-8
.07,7.71-7.70,7.61-7.58,7.47-

7.43,7.36,7.23,2.46.
405.07

C4 C16H9N2Br3
1616.14,1455.22,
860.15,707.31.

8.98-8.97,8.87-8.85,8.08-8
.07,7.71-7.69,7.61-7.58,7.47-

7.43
469.13

C5 C17H13N3O2
1634.50,1275.62,1092.05,897.9

1,755.42.

9.07-9.06,6.07-6.06,7.87-7
.85,8.19-8.16,7.9-7.87,7.77-7

.73,1.105
292.2

References

[1] C. S. Jia, Z. Zhang, S. Jiang Tu, G.Wu-Wang, Org. Biomol. Chem, 4,104 (2006).

[2] E. Scott, J. Org.Chem., 71, 1668 (2006).

[3] G.Collin, H. Hoke,”Quinoline &Isoquinoline”, Ullman,s Encyclopedia of chemical 

laboratory, Willey-VCH, Weinheim doi, 101002/14356007, a22 465 (2005).

[4] P. Joseph, B. Michael, Quinoline, quinazoline and acrodine alkaoids, Natural Product Report, 

20, 476 (2003).

[5] A. Ikuro, A. Tsuyoshi, K. Wanibuchi, H. Noguchi, Oraganic Letter, 8, 6063 (2006).

[6] C. Comebs, Bull. Chem. Society. France, 49, 89 (1988).

[7] F.W. Bergestrom, Chem.Review, 35, 156 (1944).

[8] R.H. Manske, Chem. Review, 30, 121 (1942).

[9] R.H. Reitsema, Chem.Review, 43, 47 (1948).

[10]O. Dobnier, W.V. Miller, Ber., 14, 2812 (1981).

[11] O. Dobnier, W.V. Miller, Ber., 16, 1664 (1983).

[12] O. Dobnier, W.V. Miller, Ber., 17, 1712 (1984).

[13] F.W. Bergestrom, Chem.Review, 35, 153 (1944).

[14] Z. H.Skraup,”Eine Synthedase chinolines”, Berichte, 13, 2086 (1980).

[15] R.H. Manske, Chem. Review, 30, 113 (1942).

[16] R.H. Manske, M. Kulka, Organic Reaction, 7, 80 (1953).

Archive of SID

www.SID.ir

www.SID.ir


N. Kannappan et al., J. Appl. Chem. Res., 9, 59-68 (2009)68 / ISSN : 2008-3815

[17] M. Wahre, Tetrahedron, 20, 2773 (1964).

[18] L.S. Povarov, Russian Chem. Review, 36, 656 (1967). 

[19] R. Champs, Ber, 22, 3228 (1899).

[20] R. Champs, Arch. Pharma., 237, 659 (1899).

[21] R. Champs, Arch. Pharma., 239, 591 (1901).

[22] R. H. Manske, Chem. Review, 30, 127 (1942).

[23] K.W. Anderson, S.L. Buchwald, J.Org.Chem., 72 (21), 7968 (2007).

[24] J. L. Annalender, Chemie, 236, 1 (1886).

Archive of SID

www.SID.ir

www.SID.ir


 

 

https://sid.ir/1791
https://sid.ir/1792
https://sid.ir/1793
https://sid.ir/1795
https://sid.ir/1794
https://sid.ir/1796
https://sid.ir/1702
https://sid.ir/1700
https://sid.ir/1699
https://sid.ir/1698
https://sid.ir/1787

