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Synthesis and Antibacterial Activity of
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N9-(Phenylidenehydrazidomethyl)carbazole derivatives

are synthesized by condensing various aromatic aldehydes.

These are characterized on the basis of IR, NMR and mass

spectral data. The final compounds were evaluated for anti-

bacterial activity by taking Staphylococcus aureus as test

organism.
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Dibenzopyrrole or carbazole is the product formed by the spontaneous

condensation of phenyl hydrazine and cyclohaxanone1. These derivatives

are widely used because their synthesis easily takes place in good yield.

Carbazole derivatives were reported to possess a wide range of CNS activity

e.g., antidepressant2, anticonvulsant3 and antiinflammatory4 and other biolo-

gical activities such as fungicidal5, diuretic6, antidiabetic7 and neuroleptic8.

In the present communication, carbazole derivatives are prepared and evaluated

for antibacterial activity.

Synthesis of ethyl N9-carbazolylacetate (1):  Equimolar solution of

carbazole (0.1 mol) in dry acetone (60 mL) and ethyl chloroacetate (0.1

mol) in the presence of anhydrous potassium carbonate (5 g) was refluxed

on a water bath for ca. 12 h, cooled and the solid thus obtained was filtered,

dried and crystallized from ethanol to give 1, yield 89 % m.p. 97-98 ºC

[Found: C, 75.80; H, 5.35; N, 5.51. C16H15NO2 requires C, 75.89; H, 5.53;

N, 5.53 %].
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Synthesis of N9-carbazoleacetylhydrazine (2): A mixture of compound

1 (0.08 mol) and hydrazine hydrate (0.08 mol) in 1,4-dioxane (50 mL) was

refluxed on a water bath for ca. 18 h. It was cooled and filtered when a

light brown coloured substance separated out which was crystallized from

methanol to give 2, yield 85 %, m.p. 86 ºC [Found: C, 70.25; H, 5.40; N,

17.52. C14H13N3O requires C, 70.29; H, 5.48; N, 17.57 %].

Synthesis of N9-(phenylidenehydrazidomethyl)carbazole (3a):  A

solution of compound 2 (0.05 mol) in chloroform (30 mL), hydrazine (0.05

mol) and 4-5 drops of glacial acetic acid was refluxed on a water bath for

ca. 8 h, cooled and evaporated to obtain a residue which was crystallized

from ethanol to give 3a, yield 85 % m.p. 110-111 ºC [Found : C, 77.01; H,

5.12; N, 12.78 %. C21H19N3O requires C, 77.06; H, 5.19; N, 12.84 %].

Likewise other N9-arylidenehydrazidomethyl carbazoles, 3b-e were

prepared by treating 2 with various aldehydes and their physical data are

given in Table-1.

TABLE-1 
CHARACTERIZATION DATA AND ANTIBACTERIAL  

ACTIVITY OF CARBAZOLE DERIVATIVES 

Diameter of zone of 
inhibition (mm) Compd. R

1
 m.f. m.p. (ºC) 

50 µg/mL 100 µg/mL 

3a 

OH

O CH3

 

C
22

H
19

N
3
O

3
 134-135 9 12 

3b 

N CH3H3C  

C
23

H
22

N
4
O 156-157 12 15 

3c 
O  

C
19

H
15

N
3
O

2
 172-173 15 18 

3d 
OH

 

C
21

H
17

N
3
O

2
 126-127 6 9 

3e 

NO2  

C
21

H
16

N
4
O

3
 142-143 12 15 

Test organism: S. aureus, Solvent: DMF, Standard ciprofloxacin: 100 µg/mL 
(zone of inhibition = 20 mm). 
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Characterization of ethyl N9-carbazolylacetate (1):  IR (KBr, νmax,

cm-1): 1730 (>C=O ester); 1460 (-N-CH2-), 
1H NMR; 1.20 (t, 3H, -COOCH2-

CH3), 3.60 (s, 2H-N-CH2-), 4.10 (q, 2H, -COO-CH2-CH3), 7.20-7.90 (m,

8H, Ar-H).

Characterization of N9-carbazole acetyl hydrazine (2):  IR (KBr,

νmax, cm-1): 3340 (-NH -NH2), 1670 (>C=O amido), 1H NMR: 2.50 (s, 2H-

NH2), 3.65 (s, 2H, -N-CH2), 7.10-7.80 (m, 8H, Ar-H), 7.90 (s, 1H-CONH-).

Characterization of N9-(phenylidene hydrazido methyl) carbazole

(3a):  IR (KBr, νmax, cm-1): 3330 (-NH-), 1660 (>CO amido), 1620 (-CH=N-

); 1H NMR: 3.70 (s, 2H, N-CH2), 4.40 (S, 1H, -N=NH-), 7.00-7.90 (m,

13H, Ar-H), 8.00 (s, 1H, CO-NH-).

Antibacterial activity:  The synthesized compounds were evaluated

for antibacterial activity by filter paper disc method at a concentration of

50 and 100 µg/mL against the test organism, Staphylococcus aureus. The

zone of inhibition was compared with standard drug ciprofloxacin (100

µg/mL). The results so obtained are recorded in Table-1.
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