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Abstract 

6-Arylidene-2,3-dimethyl/3-methyl-6,7,8,9-tetrahydro-5H-benzo[a]cyclohepten-5-ones 3a-l 

obtained by the condensation of 2,3-dimethyl/3-methyl benzocyclohepten-5-one 1 with 

appropriate aromatic aldehydes, on condensation with malanonitrile and ammonium acetate in 

ethyl alcohol yield 2-amino-3-cyanopyridine derivatives 4a-l respectively and the structures of 

these compounds were confirmed by IR, 
1
H NMR & Mass spectral analysis. The newly 

synthesized compounds were evaluated for antimicrobial activity against variety of bacterial and 

fungal strains some of these compounds have shown significant antibacterial and antifungal 

activities. 
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Introduction 

Many natural occurring and synthetic compounds containing the pyridine scaffold possess 

interesting pharmacological properties
1
. Among them, 2-amino-3-cyanopyridines have been 

identified as IKK-β-inhibitors
2
. Besides, they are important and useful intermediates in preparing 

variety of heterocyclic compounds
3-7

. Chalcone derivatives
8,9

 play a vital role largely due to the 

wide range of biological activities. Much attention was directed towards the synthesis of 

cyanopyridenes derivatives due to their unique properties and hence their ability for application 

in various fields such as antimicrobial
10

, antiviral
11,12

, antibacterial
13

. antifungal
14

, herbicidal
15,16

, 

antitumour
17

, anti-inflammatory
18,19

 as well as antihypertensive
21

 properties. Therefore, the 

synthesis of 2-amino-3-cyanopyridine derivatives continues to attract much interest in organic 

chemistry. The search of new heterocyclic compounds and for novel methods of their synthesis 

of major areas in contemporary organic chemistry. 
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Antimicrobial activity 

The minimum inhibition concentration (MIC) was determined using the streak plate and cup 

plate method by measuring the zone of inhibition according to a standard procedure
20

. All the 

synthesized compounds were screened in vitro for their antimicrobial activity against a variety of 

bacterial strains such as Staphylococcus aureus, Salmonella paratyphi, Escherichia coli, Shigella 

flexneri, Pseudomonas auregenosa, Bacillus subtilis, and fungi such as Cerevesae vitae, Candida 

albicans, Aspergillus niger (Table-1). The MIC of the compounds was defined, as the lowest 

concentration at which there was 80% inhibition of growth compared with the growth for a drug 

free control
21

. Standard inhibition of zone size for Ciprofloxacin, Cloxacillin and for 

Gentamycin
21 

is (++++) at ≤ 50 µgm/mL against all microbes. 

 

Results and Discussions 

6-Arylidene-2,3-dimethyl/3-methyl-6,7,8,9-tetrahydro-5H-benzo[a]cyclohepten-5-one 3a is a 

useful intermediate for conversion into new heterocycles. 6-Arylidene-2,3-dimethyl/3-methyl-

6,7,8,9-tetrahydro-5H-benzo[a]cyclohepten-5-ones 3a were obtained by the condensation of 2,3-

dimethyl benzocycloheptene-5-one 1a with appropriate aldehydes (Scheme I). In the enone 3a,b 

the olefinic proton =CH-Ar appeared at δ 7.75 –7.80 in the 
1
H NMR spectra. The 6-aryl 

methylene derivatives 3a reacted with  malanonitrile and ammonium acetate in ethanol gave 2-

Amino-4-(4-bromo-phenyl)-9,10-dimethyl-6,7-dihydro-5H-benzo[6,7] cyclohepta[1,2-

b]pyridine-3-carbonitrile 4a,b. The mass spectra and 
1
H NMR spectral data gave strong evidence 

in favour of the structure 4a. The mass spectrum of 4a (taken as a representative example) had 

the molecular ion C23H20BrN3 at m/z 418, consistent with the molecular formula. The 
1
H NMR 

spectrum of 4a showed the presence of a doublet at δ 4.90 NH2 protons, two methyl group 

protons at 2.15 and 2.30. Further, the spectrum had signals for 3-methylene groups between δ 

1.45 and 2.95. Besides these the aromatic protons appeared as a multiplet at δ 6.70 – 7.75. The 

IR spectrum also showed the disappearance of the carbonyl absorption band and the presence of 

C=N group in the region 1600-1610 cm
-1

 indicating that cyclization has been taken place, NH2 

group in the region at 3325-3335 (Scheme I). Under analogous conditions the reaction of 6-

arylidene-3-methyl-6,7,8,9-tetrahydro-5H-benzo[a]cyclohepten-5-one 3b with malanonitrile in 

ethyl alcohol afforded 2-amino-3-cyanopyridine derivatives 4b (Scheme I). 

 

Experimental Section 

Melting points were determined using Gallenkamp apparatus and uncorrected. IR spectra were 

recorded on a FT-IR 1605 Perkin-Elmer machine; 
1
H NMR in CDCl3 on a Varian FT-80A 

spectrometer with TMS as an internal standard and mass spectra on a VG-Micromass 7070H 

mass spectrometer. TLC was run on silica gel G coated plates with iodine vapour as visualizing 

agent. 

 

General procedure for the synthesis of 3a-l 

Synthesis of 6-arylidene-2,3-dimethyl-6,7,8,9-tetrahydrobenzocycloheptene-5-ones 3a  

A mixture of 2,3-dimethyl-6,7,8,9-tetrahydro-5H-benzocycloheptene-5-one 1a (10 mmol, 1.88 

gm), 4-bromobenzaldelyde (10 mmol, 1.55 gm) in ethanolic potassium hydroxide was stirred at 

RT for 0.5 hr.  During this time the product was formed. The reaction mixture was neutralized 

with acetic acid and diluted with water. The solid thus obtained was filtered and washed 

thoroughly with water and dried. Purification by recrystallization from methanol gave the 

product 3a (3.2 gm, 92%) as colourless crystals m.p. 112-13
o
C,. IR (KBr, cm

-1
): 1660 (CO 
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chelated) and 1601 (C=C); 
1
H

 
NMR (400 MHz, CDCl3): δ 2.00-2.20 (2H, m, 8-CH2), 2.40 (6H, 

s, 2CH3), 2.70 (2H, t, 7-CH2), 2.85 (2H, t, 9-CH2), 7.00-7.75 (8H, m, aromatic), 7.80 (1H, s, 

C=CH) ppm; Anal. Calcd for C20H19BrO:  C, 67.60; H, 5.3. Found: C, 67.53; H, 5.21%.  

Compound 3b. Yield 90%, colourless crystals, m.p. 124-25°C, IR (KBr, cm
-1

): 1657 (CO), 1585 

(C=C). Anal. Calcd for C19H17BrO: C, 66.86; H, 4.98. Found: C, 66.89; H, 4.96%. 

Compound 3c. Yield 96%, colourless crystals, m.p. 124-26°C, IR (KBr, cm
-1

): 1662 (CO), 1616 

cm
-1

 (C=C). Anal. Calcd for C20H20O:  C, 86.95; H, 7.24%. Found: C, 86.88; H, 7.15%.  

Compound 3d. Yield 94%, colourless needle like crystals, m.p. 112-13°C, IR (KBr, cm
-1

): 1661 

(CO), 1601 cm
-1

 (C=C). Anal. Calcd for C19H18O: C, 87.02; H, 6.80. Found: C, 87.00; H, 6.80%.  

Compound 3e. Yield 96%, colourless crystals, m.p. 82-83°C, IR (KBr, cm
-1

): 1657 (CO), 1593 

cm
-1

 (C=C). Anal. Calcd for C21H20O: C, 86.89; H, 7.58. Found: C, 86.88; H, 7.56%.  

Compound 3f. Yield 95%, colourless crystals, m.p. 90-92°C, IR (KBr, cm
-1

): 1657 (CO), 1593 

cm
-1

 (C=C). Anal. Calcd for C20H20O: C, 86.95; H, 7.24. Found: C, 86.90; H, 7.20%.  

Compound 3g. Yield 95%, colourless crystals, m.p. 86-88°C, IR (KBr, cm
-1

): 1659 (CO), 1590 

cm
-1

 (C=C). Anal. Calcd for C21H22O2: C, 82.35; H, 7.18. Found: C, 82.23; H, 7.05%.  

Compound 3h. Yield 97%, colourless crystals, m.p. 110-12°C, IR (KBr, cm
-1

): 1663 (CO), 1588 

cm
-1

 (C=C). Anal. Calcd for C20H20O2; C, 82.19; H, 6.84. Found: C, 82.00; H, 6.87%.  

Compound 3i.Yield 80%, colourless crystals, m.p.192-94°C, IR (KBr, cm
-1

): 1654 (CO), 1611 

cm
-1

 (C=C). Anal. Calcd for C18H18OS: C, 76.59; H, 6.38. Found: C, 76.47; H, 6.24%.  

Compound 3j.Yield 75%, colourless crystals, m.p. 135-37°C, IR (KBr cm
-1

,): 1653 (CO), 1580 

cm
-1

 (C=C). Anal. Calcd for C17H16OS: C, 76.12; H, 5.97. Found: C, 76.52; H, 5.98%.  

Compound 3k. Yield 76%, colourless crystals, m.p. 150-52°C, IR (KBr, cm
-1

): 1660 (CO), 1614 

cm
-1

 (C=C). Anal. Calcd for C18H18O2: C, 81.20; H, 6.76. Found: C, 81.13; H, 6.67%.  

Compound 3l. Yield 73%, colourless crystals, m.p. 108-10°C, IR (KBr, cm
-1

): 1657 (CO) 1593 

cm
-1

 (C=C). Anal. Calcd for C17H16O2: C, 80.95; H, 6.35. Found: C, 80.92; H, 6.37%. 

 

General procedure for the synthesis of 4a-lSynthesis of 2-amino-4-(4-bromo-phenyl)-9, 10-

dimethyl-6,7-dihydro-5H-benzo[6,7] cyclohepta[1,2-b]pyridine-3-carbonitrile 4a 

A mixture of 6-arylidene-2,3-dimethyl-6,7,8,9-tetrahydrobenzocyclohepten-5-one 2a (10 mmol, 

3.54 gm) and malanonitrile (10 mmol, 0.6 gm ) and ammonium acetate (20 mmol, 1.54 gm) was 

heated under refluxed in ethanol (20 mL) for about 6 hr. The product was isolated and 

crystallized from ethanol 4a (2.7 gm, Yield 68%), m.p.150-52°C, IR (KBr cm
-1

,): 1645 (C=N), 

3325-3335 (NH); 
1
H NMR (400 MHz CDCl3): δ 1.60-1.80 (2H, m, 6-CH2), 2.15 & 2.30 (6H, 2s, 

CH3), 2.70-2.80 (2H, m, 7-CH2), 2.85-2.95 (2H, t, 5-CH2), 4.30-4.45 (2H, s, NH2), 6.90-7.60 

(6H, m, aromatic) ppm. MS: m/z 418 (M
+
). Anal. Calcd for C23H20BrN3: C, 66.04; H, 4.82; N, 

10.03. Found: C, 65.90; H, 4.70; N, 10.00%.  

Compound 4b. Yield 62% m.p. 136-148°C, IR (KBr, cm
-1

): 1650 (C=N), 3325 (NH2); 
1
H NMR 

(400 MHz CDCl3): δ 1.60-1.80 (1H, m, 6-CH2), 2.40 (3H, s, CH3), 2.65-2.75 (2H, t, 7-CH2), 

2.80-2.95 (2H, t, 5-CH2), 4.30-4.50 (2H, s, NH2), 6.90-7.60 (7H, m, aromatic) ppm; MS: m/z 405 

(M+1), 406 (M+2). Anal. Calcd for C22H18BrN3: C, 65.38; H, 4.49; N, 10.39. Found: C, 65.58; 

H, 4.30; N, 10.60%. 

Compound 4c. Yield 70%, m.p. 165-167°C, IR (KBr, cm
-1

):1649 (C=N),3315-3320 (NH); 
1
H 

NMR (400, MHz CDCl3): δ 1.45-1.60 (2H, m, 6-CH2), 2.45 (6H, 2s, 2CH3), 2.70-2.80 (2H, m, 7-

CH2), 2.85-2.95 (2H, t, 5-CH2), 4.30 (2H, s, NH2), 7.00-7.85 (7H, m, aromatic) ppm; MS: m/z 

339 (M
+
). Anal. Calcd for C23H21N3: C, 81.40; H, 6.24; N, 12.36. Found: C, 81.38; H, 6.20; N, 

12.32%.  
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Compound 4d. Yield 66%, m.p. 176-178°C, IR (KBr, cm
-1

): 1648 (C=N) 3320-3330  (NH); 
1
H 

NMR (400 MHz, CDCl3): δ 1.5-1.80 (2H, m, 6-CH2), 2.45 (3H, s-CH3), 2.62-2.85 (2H, m, 7-

CH2), 2.90-3.00 (2H, t, 5-CH2), 4.30-4.40 (2H, s, NH2), 6.95-7.60 (8H, m, aromatic) ppm; MS: 

m/z 325 (M
+
). Anal. Calcd for C22H19N3: C, 81.20; H, 5.89; N, 12.91. Found: C, 81.18; H, 5.87; 

N, 12.89.  

Compound 4e. Yield 70%, m.p.145-147°C, IR (KBr, cm
-1

): 1651 (C=N),3310-3318 (NH);; 
1
H 

NMR (400 MHz, CDCl3): δ 1.56-1.70 (2H, m, 6-CH2), 2.26-2.30 (9H, 3s, 3X, C-CH3), 2.72-2.74 

(2H, m, 7-CH2), 2.78-2.88 (2H, t, 5-CH2), 4.31- 4.34 (2H, s, NH2), 6.70-7.53 (6H, m, aromatic) 

ppm; MS: m/z 353 (M
+
). Anal. Calcd for C24H23N3: C, 81.55; H, 6.56; N, 11.89. Found: C, 

81.50; H, 6.58; N, 11.85%.  

Compound 4f. Yield 68%, m.p.198-200 °C, IR (KBr, cm
-1

):1647 (C=N), 3305-3315 (NH); 
1
H 

NMR (400 MHz, CDCl3): δ 1.50-1.75 (2H, m, 6-CH2), 2.20-2.45 (6H, 2s, 2X-CH3), 2.65-2.75 

(2H, m, 7-CH2), 2.80-2.95 (2H, t, 5-CH2), 4.35-4.46 (2H, s, NH2), 6.90-7.75 (7H, m, aromatic) 

ppm; MS: m/z 339 (M
+
). Anal. Calcd for C23H21N3: C, 81.38; H, 6.24; N, 12.38. Found: C, 

81.36; H, 6.22; N, 12.36%.  

Compound 4g. Yield 60%, m.p. 187-89°C, IR (KBr, cm
-1

): 1656 (C=N), 3325-3330 (NH); 
1
H 

NMR (400 MHz, CDCl3): δ 1.60-1.80 (2H, m, 6-CH2), 2.29 (6H, 2s, 2-CH3), 2.88-2.95 (2H, m, 

5-CH2), 3.80 (3H, s, -OCH3), 4.40-4.54 (2H, s, NH2), 6.90-7.70 (6H, m, aromatic) ppm;  MS: m/z 

369 (M
+
). Anal. Calcd for C24H23N3O; C, 78.02; H, 6.27; N, 11.37. Found: C, 78.00: H, 6.25; N, 

11.35%.  

Compound 4h. Yield 58%, m.p. 177-79°C, IR (KBr, cm
-1

,): 1655 (C=N), 3300-3310 (NH); 
1
H 

NMR (400 MHz, CDCl3): δ 1.70-1.90 (2H, m, 6-CH2), 2.40 (3H, s, -CH3), 2.65-2.75 (2H, m, 7-

CH2), 2.80-2.95 (2H, t, 5-CH2), 3.80(3H, s, -OCH3), 4.55-4.60 (2H, s, NH2),  6.90-7.70 (7H, m, 

aromatic) ppm; MS: m/z 355 (M
+
). Anal. Calcd for C23H21N3O:  C, 77.72; H, 5.96; N, 11.82. 

Found: C, 77.67; H, 5.94; N, 11.80%. 

Compound 4i. Yield 60%, m.p. 165-67°C, IR (KBr, cm
-1

): 1648 (C=N). 3295-3305  (NH); 
1
H 

NMR (400 MHz, CDCl3): δ 1.75-1.90 (2H, m, 6-CH2), 2.30 (6H, s, 2-CH3), 2.65-2.75 (2H, t, 7-

CH2), 2.80-2.95 (2H, t, 5-CH2), 4.45-4.52 (2H, s, NH2),  6.95-7.50 (5H, m, aromatic) ppm;  MS: 

m/z 345 (M
+
). Anal. Calcd for  C21H19N3S: C, 73.01; H, 5.54; N, 12.16. Found: C, 72.95; H, 

5.52; N, 12.10%.  

Compound 4j. Yield 72%, m.p. 176-78°C, IR (KBr, cm
-1

), 1648 (C=N), 3326-3310 (NH); 
1
H 

NMR (400 MHz, CDCl3): δ 1.65-1.90 (2H, m, 6-CH2), 2.35 (3H, s, -CH3), 2.65-2.80 (2H, m, 7-

CH2), 2.80-2.90 (2H, t, 5-CH2), 4.60 (2H, s, NH2),   6.95-7.50 (6H, m, aromatic) ppm;  MS: m/z 

331 (M
+
) Anal. Calcd for C20H17N3S: C, 72.48; H, 5.17; N, 12.68. Found: C, 72.42; H, 5.13; N, 

12.63%.  

Compound 4k. Yield 65%, m.p. 155-57 °C, IR (KBr, cm
-1

): 1648 (C=N), 3324-3310 (NH); 
1
H 

NMR (400 MHz, CDCl3): δ 1.30-1.75 (2H, m, 6-CH2), 2.32 (3H, s, -CH3), 2.60-2.70 (2H, m, 7-

CH2), 2.75-2.85 (2H, t, 5-CH2), 4.35 (2H, s, NH2),   6.90-7.50 (5H, m, aromatic) ppm;  MS: m/z 

329 (M
+
). Anal. Calcd for C21H19N3O: C, 76.57; H, 5.81; N, 12.76. Found: C, 76.52; H, 5.79; N, 

12.73%.  

Compound 4l. Yield 66% m.p. 167-69°C, IR (KBr, cm
-1

): 1645 (C=N),3320-3330 (NH); 
1
H 

NMR (400 MHz, CDCl3): δ 1.50-1.75 (2H, m, 6-CH2), 2.35 (3H, s, -CH3), 2.60-2.80 (2H, m, 7-

CH2), 2.85-2.95 (2H, t, 5-CH2), 4.70-4.79 (2H, s, NH2), 6.90-7.50 (6H, m, aromatic) ppm; MS: 

m/z 315 (M
+
). Anal. Calcd for C20H17N3O: C, 76.17; H, 5.43; N, 13.32%. Found: C, 76.12: H, 

5.40; N, 13.29%.  
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Scheme 1 Preparation of 2-amino- 3- cyanopyridine derivatives 

 

Table 1: Antimicrobial activities of the compounds 4a – l 

Compound Antibacterial activity Antifungal activity 

  S.a E. c S. a S. f P. a B. s A. n C. a C. v 

4a ++ ++ ++ ++ +++ ++ ++ ++ ++ 

4b ++ ++ ++ ++ ++ +++ --- --- --- 

4c +++ ++++ +++ ++ + --- ++ + + 

4d +++ +++ ++ + ++ + ++ ++ --- 

4e ++++ ++ + + + ++ ++ ++ --- 

4f +++ ++ ++ ++ ++ ++ ++ ++ ++ 

4g +++ ++ +++ ++ +++ ++ ++ ++ ++ 

4h ++ ++ + ++ ++ ++ ++ ++ ++ 

4i ++++ ++ ++ ++ +++ ++ ++ ++ ++ 

4j ++ ++ ++ ++ +++ ++ ++ ++ ++ 

4k ++ ++ ++ ++ +++ ++ ++ ++ ++ 

4l ++ ++ +++ ++ +++ ++ ++ ++ ++ 

 

50 µgm/mL = ++++, 100 µgm/mL = +++, 150 µgm/mL = ++, 200 µgm/mL = +, 

Not active upto 200 µgm/mL = – Ciprofloxacin, Cloxacillin & Gentamycin
21

 is (++++) at ≤ 50 

µgm/mL 

S. a = Staphylococcus aureus, S. p = Salmonella paratyphi, E. c = Escherichia coli, 

S. f = Shigella flexneri, P. a = Pseudomonas auregenosa, B. s = Bacillus subtilis, 

C. v = Cerevesae vitae, C. a = Candida albicans, A. n = Aspergillus niger 
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