
1. Introduction:

Carbazole (Cz) is a heterocyclic compound. It 

contains two benzene rings and a pentagonal ring 

containing nitrogen or having a benzene ring with 

an indole [1]. The pharmacological properties of Cz 

derivatives are well recognized, and many are 

looking for novel physiologically active 

substanceshaving     antibacterial and antifungal 

properties [2][3], cytotoxic against cancer cell lines 

[4-6], antinociceptive action [7][8], antiobesitic [8], 

antidiabetic [9], antipsychotic activity [10], and 

antiemetic medicine [11] . “Suzuki coupling 

reaction” is one of the useful reactions for preparing 

carbon-carbon compounds as  polymers,  

pharmaceutical from aryl halides and borones in 

the presence of palladium catalysts [12-14]. In this 

study, microwave technology was combined to 

employ the Suzuki reaction under straightforward 

conditions for a brief period. In comparison to other 

organometallic reagents, boric acids are less 

hazardous and safer. [15-17].
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2.  Materials and Method:

2.1. General:

New compounds (1-7) were prepared via “Suzuki 

reaction” from Carbazole derivatives with aryl 

boronic used MWI (Scheme 1). Carbazole and other 

chemicals were obtained from Fluka, CDH 

Company and BDH Company. The compounds were 

recognized by FT-IR; "Testseon Shimadzu (FT-IR 

8400Series, Japan)", 1H-NMR and 13C-NMR" 

(Bruker, UltraShield 500 MHZ and 100 MHz)".

2.2. Synthesis of Compound (1):

9H-carbazole (2g; 0.01mol) , chloroacetic acid (1 mL; 

0.01 mol) in benzene (15 mL), and then added 

triethylamine (TEM) (1 mL) while stirring. Then,  

refluxed for 9 h on a water bath and washed with 5% 

NaHCO  [18]. The physical data is given in Table 1.3

-1FT-IR spectrum (cm , vmax):  Compound (1) Fig (1): 

(3447-2431) OH acid, (3024, 3049) CH ., (2839) CH ar

., (1342) C-N, (1722) C=O, (1521) C=C ar. and al

(1217-1273) C-O.

1HNMR (500MHz, DMSO-d6, ppm) :12.06 (s,1H, 

OH acid), (4.9) (s, 2H, N-CH ) and (7.24-8.37) (m,8H, 2

Ar-H).

2.3  Synthesis of Ester (2):

Compound (1) (0.5 g, 0.001 mol) was added in 

ethanol (30 ml) and H SO  (1 mL) and refluxed for 20 2 4

min in the microwave oven. The yield then filtrated, 

washed with ethanol to give ester [19] (Table 1).

FTIR: 3083 (CH ar.), 2945 (CH al.), 1718 (C=O), 

(1165-1274) C-O, 1342 (C-N).

1HNMR: 4.3 (t, 2H, CH ), 4.7 (s, 2H, CH ), 2.3 (d, 3H, 2 2

CH ), 7.3-7.9 (m, 8H, Ar.).3

2.4. Synthesis of Compounds (3, 4 and 5):

Ester (2) (0.5 g, 0.001 mol) was added in ethanol (10 

mL) and 2-bromoaniline (0.17 g, 0.001 mol.), 3-

chloroaniline (0.13 g, 0.001 mol), p-bromoaniline 

(0.17 g, 0.001 mol), respectively were added. Then 

refluxed for 20 min in microwave oven, filtered, 

washed, and recrystallized in ethanol [20] (Table1).

FTIR Compound (3): 3437 (NH), 1722 (C=O ), amide

3081, 3049 (CH .), 2857, 2972 (CH .), 1527 (CH .), ar al ar

1228-1259 (C-O), 1362 (C-N) and 578 (C-Br).

1HNMR: 7.3 (s, 1H, NH), 4.9 (s, 2H, CH ), 6.7-8.3 2

(m,12H, Ar-H.).

FTIR Compound (4): 3022 (C-H .), 2845, 2994 (C-H ar

.), 1672 (C=O), 3415 (NH), 1575 (C=C), 1182-1294 al

(C-O), 1331 (C-N) and 748 (C-Cl).
1HNMR: 4.9 (d, 2H, CH ), 7.5 (s, 1H-NH), 6.7-8.5 (m, 2

12H, Ar-H.).
13C-NMR: 165 (1C, C=O), 103-136 (12C, C ), 45 aromatic

(2C, CH ).2

FTIR compound (5): 3041 (C-H .), 2826, 2972 (C-H  ar

al.), 1724 (C=O), 3414 (NH), 1575 (C=C), 1182-1284 

(C-O), 1331 (C-N), 691 (C-Br).

1HNMR: 4.7 (d, 2H, CH2), 9.1 (s, 1H-NH), 7.06-7.9 

(m, 12H, Ar-H.).
13C-NMR: 169 (1C, C=O), 105-134 (12C, C ), 42 aromatic

(2C, CH ).2

Table1: Physical properties of compounds (1-7).
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2.5. Synthesis of Compounds (6 and 7):

Compound (5) (0.2 g, 0.0004 mol) with 4-nitrophenyl 

boronic acid (0.0668 g), 5-formyl-2-thienyl boronic 

acid (0062 g) were added, respectively, to 0.05 g of 

Pd(pph )  with 20 mL ethanol (EtOH) under N  gas. 3 4 2

Then, 5 mL of 5% Na CO  was added, stirred for 5-6 2 3

h and heated at 75 °C. Finally, filtrated, washed by 

ethanol, and dried [21][22] (Table 1).

FTIR Compound (6): 3495 (NH), 3099 (CH .), 2941 ar

(CH .), 1725 (C=O), 1172-1196-1272 (C-O), 1525 al

(C=C) and 1334 (C-N).

1HNMR: δ 7.24 (NH), 7.5-8.3 (m,12H, Ar) ,4.9 (s, 

2H, CH ).2

13CNMR: 165 (1C, C=O), 109- 139 (12C, C ), 44 (2C, ar.

CH ), 148 (C-N).2

FTIR Compound (7): 3412 (NH), 3047-3063 (CH .), ar

2954, 2931 (CH .), 1718 (C=O), 1649 (C=O), 1136-al

1247 (C-O-C), 1525 (C=C) and 1375 (C-N).

1HNMR: δ 8.2 (NH), 9.1 (s, 1H, COH), 6.5-7.9 (m, 

12H, Ar-H) and 4.6, 4.7, 4.98, 4.99 (8H, CH ).2

13CNMR: 160 (1C, C=O), 185 (1C, COH), 103- 134 

(12C, C ), 46 (2C, CH ) and 148 (COH).ar. 2

Figure1: Scheme for synthesis of compounds (1-7).
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Figure 2: FT-IR of prepared compound (1).

1Figure 3: HNMR of compound (1).

Figure 4: FTIR of compound (2).
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1
Figure 5: HNMR of compound (2).

Figure 6: FTIR of compound (3).

1Figure 7: HNMR of compound (3).
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Figure 8: FTIR of compound (4).

1Figure 9: HNMR of compound (4).

13Figure 10: CNMR of compound (4). 
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Figure 11: FT-IR of compound (5).

1Figure 12: HNMR of compound (5).

13Figure 13: CNMR of compound (5).
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Figure 14: FTIR compound of (6).

1Figure 15: HNMR of compound (6).

13Figure 16: CNMR of compound (6).
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Figure 17: FT-IR of compound (7).

1Figure 18: HNMR of compound (7).

13Figure 19: CNMR of compound (7).

3.  Biological Activity: 

The findings demonstrated that the compounds 

activity against S. aureus bacteria was strong for 

prepared compounds 2, 3, 4, 5 and 7 but it was low 

for 1 and 6. The compounds 4, 5 and 7 exhibited 

strong anti-E. Coli activity, while compounds (1, 2, 3 

and 6) showed poor activity.
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Table 2: Biological action of derivatives (1-7).

Staph. 

Aureus (G+)

E-coli (G-)Comp. No.

Ciprofloxacin Standard

1

2

3

4

5

6

7

16

9

12

14

18

16

14

17

13

11

13

16

13

15

12

14

Figure 19: Biological effect of compounds (1-7).

4. Antioxidant Action:

The antioxidant effects of the prepared compounds 

(1-7) were assessed using an DPPH test . The best 

outcomes were determined to be the following 

compounds: 2 and 3 comparing with ascorbic acid 

control (IC50 µg\ml=31.95).Figure(20). 

 

conc. 
µg\ml 

% Inhibition (DPPH-Scavenging) 

1 2 3 4 5 6 7 STD 
(Ascorbic 

acid) 
25 36.56 56.13 51.05 38.04 18.06 39.46 34.22 46.12 

50 40.73 59.11 55.12 51.05 28.56 53.02 41.44 60.14 

75 50.67 60.02 58.6 59.12 30.91 55.16 51.03 65.01 

100 60.24 65.13 69.08 65.05 52.75 66.21 61.21 78.3 

IC50 
µg\ml 

71.81 27.95 25.74 53.19 103.44 51.98 70.72 31.95 

Table 3: Antioxidant action of derivatives (1-7).



292023

5. Conclusions:

New derivatives were synthesized using the MWI 

approach with a high yield and reaction times 

shortened from hours to minutes and confirmed by 

FTIR and NMR. The study of biological and 

antioxidant activity of all compounds against two 

types of bacteria (gram-positive) and (E. coli) gram-

negative showed good biological activity much 

higher than the of drug [23].

References:

1. E. Drechsel, “Ueber Electrolyse des Phenols 

mit Wechselstromen, “J.Prakt. Chem. (in 

German)., vol. 38, no. 1, pp. 65–74, 1888.

2. D.N. Chowdhury, S.K. Basak, and B.P Das, 

“Studies on insecticidal and antimicrobial 

properties of some carbazole derivatives,” 

Curr. Sci., vol. 47, pp. 490-491, 1978.

3. A.E. Martin, and K.J.R Prasad, “Synthesis and 

characterization of carbazole derivatives and 

their antimicrobial studies,” Acta. Pharm., vol. 

56, no. 1, pp. 79-86, 2006.

4. Behbood Taheri  , Mehdi Taghavi  , Mansoreh 

Zarei  , Narges Chamkouri  and Ayyub 

.Imidazole and carbazole derivatives as 

potential anticancer agents: molecular docking 

studies and cytotoxic activity .Chem. Soc. 

Ethiop. 2020, 34(2), 377-384.[

5. D. Royer, Y-S. Wong, S. Plé, A. Chiaroni, 

K.Diker, and J. Lévy, “Diastero divergence and 

appendage diversity in the multi component 

s y n t h e s i s  o f  a r y l -

pyrrolotetrahydrocarbazoles,” Tetrahedron., 

vol. 64, no. 40, pp. 9607-9618, 2008.

6. N.A.M.M. Shmeiss,; M.M.F. Ismail, A.M. 

Soliman, and H.I. El-Diwani, “Synthesis of 

novel 1-substitutedand 1,9-Disubstituted-

1,2,3,4-tetrahydro-9H-carbazol derivatives as 

potential Anticancer Agents,” Molecules., vol. 

5. no. 10, pp. 1101-1112, 2000.

7. A. Rajasekaran, and P. Thampi, “Synthesis and 

antinocicertive activity of some substituted-{5-

[2-(THCz-9xl) ethyl]tetrazol-1-yl} alkanones,” 

European, J. Med. Chem., vol. 40, pp. 1359-

1364, 2005.

8. J.D. Ha, S.K. Kang, H.G, Cheon, and J-K. Choi, 

“Synthesis of tetrahydrocarbazole derivatives 

as potent b3-Adrenoceptor Agonists,” Bull. 

Korean. Chem. Soc., vol. 25. no. 12. pp. 1784-

1790, 2004.

9. C.J. de Souza, and B.F. Burkey, “Beta3 -

Adrenoceptor Agonists as Anti-diabetic and 

Anti-obesity Drugs in Humans,” Curr. Pharm, 

Design., vol. 7, no. 14, pp. 1433-1449, 2001.

10. J. Brea, M. Castro, M.I. Loza C.F Masaguer et. 

Figure 20: DPPH test of compounds (1-7).

 Z.M. Abbas, K.A. Thejeel, S.A.R. Ali, H. A. Mubarak,H.S. Lihumis



30 Journal of the Pakistan Institute of Chemical Engineers Vol. XXXXXI

al., “QF2004B, a potential antipsychotic 

butyrophenone derivative with similar 

pharmacological properties to Clozapine,” 

Neuropharmacology, vol. 51, no. 2, pp. 251-62, 

2006.

11  T.E Barta, J.M. Veal, J.W. Rice, J.M. Partidge 

et. al., “Discovery of benzamide tetrahydro-4H-

carbazol-4-ones novel small molecule 

inhibitors of HSP90. Bioorg. Med. Chem. Lett., 

vol. 18, no.12, pp. 3517-3521, 2008.

12. N. Miyaura, and A. Suzuki, "Palladium-

Catalyzed Cross-Coupling Reactions of   

Organoboron Compounds," Chem. Rev., vol. 95, 

no. 7, pp. 2457–2483, 1995.        

13. F. Schneider. A. Stolle, B. Ondruschka, and H. 

Hopf, “The Suzuki−Miyaura Reaction under 

Mechanochemical Conditions  Org. Process. ,”

Res. Dev., vol. 13, no. 1, pp. 44- 48, 2009.

14. B.P. Bandgar, S.V. Bettigeri, and J. Phopase, 

“Palladium catalyzed ligand-free Suzuki cross-

coupling reactions of benzylic halides with aryl 

boronic acids under mild conditions,” 

Tetrahedron. Lett., vol. 45, no. 37, pp. 6959-

6962, 2004.

15. P.J. Dunn, A. Wells, and M.T. Williams, "Green 

Chemistry in the pharmaceutical Industry," 

Wiley-VHC, Weinheim, Germany, 388 Pages, 

2010.

16. W.M. Nelson, "Green Solvents for Chemistry: 

Perspectives and Practice," Oxford University 

Press, UK, 2003.

17. A. Wolfson, I. Grinberg, and D. Tavor, “Solvent 

Selection in Transfer Hydrogenation and 

Suzuki Cross-coupling,” Energy Environ. Eng., 

vol. 1, no. 1, pp. 17- 23, 2013.

18. Asmmaa, M. Al-Samaraey (M.Sc. Thesis), 

“Synthesis of Nucleoside anylogues with new 

type of nitrogen, College of Science Baghdad 

University,” 2005.

19. H.S. Lihumis, A.A. Alameri, and R.H. Zaooli, 

“Design, Synthesis of Sulfadiazine Derivatives 

bearing some New Hetrocyclic Compounds 

with Study antimicrobial and Antioxidant 

Activity,” Egypt. J. Chem., vol. 66, no. 2, pp. 81-

91, 2023.

20. H.S. Lihumis, Z.A. Al Talebi, and A.K. Khaleel, 

“Synthesis and Identification of Some New 

Heterocyclic Compounds for Levofloxacin Drug 

Derivatives with Evaluating of Their 

Biological Efficiency and Antioxidant 

Activity,” J. Med. Chem. Sci., vol. 5, no. 4, pp. 

596-606, 2022.

21 H.A. Mubark, K.A. Thejeel, M.M. Karhib, and 

M.M. Kareem, “Synthesis, characterization, 

and evaluation of antibacterial and 

antioxidant activity of 1, 2, 3-triazole, and 

tetrazole derivatives of cromoglicic acid,” 

Eurasian Chem. Comm., vol. 5, no. 8, pp. 

691–700, 2023.

22. N. Kushwaha, R.K. Saini, and S.K.S. 

Kushwaha, “Synthesis of some Amide 

derivatives and their Biological activity,” Int. 

J. Chem. Tech. Res., vol. 3, no.1, pp. 203- 209, 

2011.

23. S. Ali, N. Rasool, A. Ullah, F. Nasim et. al., 

“Design and Synthesis of Arylthiophene-2-

Carbaldehydes via Suzuki-Miyaura Reactions 

and Their Biological Evaluation,” Molecules., 

vol. 18, no. 12, pp. 14711-14725, 2013.

https://pubs.acs.org/doi/10.1021/op800148y

	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12

