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Abstract
Formazans are known to be characterized by containing very effective functional groups that have an effect 
on the possession of any compound with a pharmaceutical and biological characteristic as antimicrobials 
for many microbes, as these compounds have proven high resistance to the spread of cancerous tumors and 
the spread of bacteria and fungi. Series of formazan derivatives were synthesized in this study from meta-
phenylene diamine via imination reaction then coupling reaction to yield new five derivatives. The formatted 
formazan derivatives have been investigated through various instrumental -spectral techniques represented 
by (I.R- Infrared spectra ,H. NMR -Proton magnetic resonance , Mass -Spectra )– as a spectrophotometric 
measurements ,then bio- studying via various bio- experiments in this field like cytotoxicity, resistance of 
anti-bacteria. 
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Introduction

Cancerous tumors are considered one of the 
common and widespread diseases in the current century 
due to the spread of their causes of radiation, wars 
and their radioactive residues. Therefore, the need to 
search for antibodies that inhibit the growth of cancer 
cells and reduce their spread with the least toxicity was 
necessitated, Therefore, many biological and chemical 
researchers resorted to finding alternative solutions as 
treatments and inhibitors for cancer cells, including 
linking some medical drugs and medicines to some 
functional groups that affect the growth and reproduction 
of cancerous tumors.

Formazan is one of the important compounds as a 
biologically applications(1-5) with its many biological 
treatments(6-13), especially in the field of fungi(14-16), 
bacteria and malaria treatments(17-20), in addition to 

many literatures(21-28) in this field that has demonstrated 
its therapeutic importance in malignant tumors. Several 
studies(29-30) have been conducted to evaluate the role 
of formazans and their derivatives as reducing the 
growth and spread of cancerous tumors in the body(31-

37)., Formazan compounds are characterized by the 
diversity of their applications(38-42), studies have shown 
that formazan works with most of the transitional 
elements(43-45) , which gave vital activity when injected 
into laboratory animals to test their ability to inhibit 
the spread of tumors in the body and reduce toxicity, 
as well as represent dyes tissues(46-50) and other 
applications(51-59). 

Experimental Part :

Formazan derivatives created via numerous chemical 
processes, checked and reconnoitered by numerous 
techniques signified in : FT-IR spectra (system 8300 
-Shimadzu) -range (400-4000) cm-1 in KBr discs .,1H.
NMR–Spectra in DMSO–solvent, then Mass -Spectra., 
also bacterial resistance studies ,in addition to toxicity 
studies to formazan derivatives. 
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Preparation of Formazan derivatives(19-22):

Preparation of Compound {1}:

m-Phenylene diamine(0.01 mole)reacted by 
condensation process with (0.02 mole) from vaniline with 
drops of acid(acetic. glaci.) ,the resulting precipitation 
dried then re crystallized, by flowing procedures(19-22) to 
yield compound { 1 }. 

Preparation of Compound {2}:

Compound [1] (0.01 mole)reacted with (0.02 mole) 
from thiazole diazo salt in basic medium, the resulting 
precipitation dried then re crystallized, by flowing 
procedures(19-22), the resulting represents (formazan 
compounds) compound {2}. 

Preparation of Compound {3}:

Compound [1] (0.01 mole)reacted with (0.02 mole) 
from 4-acetothiophene diazo salt in basic medium, 

the resulting precipitation dried then re crystallized, 
by flowing procedures(19-22), the resulting represents 
(formazan compounds) compound {3}.

Preparation of Compound {4}:

Compound [1] (0.01 mole)reacted with (0.02 mole) 
from pyrimidine diazo salt in basic medium, the resulting 
precipitation dried then re crystallized, by flowing 
procedures(19-22), the resulting represents (formazan 
compounds) compound {4}. 

Preparation of Compound {5}:

Compound [1] (0.01 mole)reacted with (0.02 
mole) from benzothiazole-diazo salt in basic medium, 
the resulting precipitation dried then re crystallized, 
by flowing procedures(19-22), the resulting represents 
(formazan compounds) compound {5}.

  
 Fig.(1): Preparation of Compounds { 1 - 5 } 
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Results and Discussion 

The formazan compounds screened via several 
spectral methods act:(FT.IR ,H.NMR ,Mass) spectra 
with studying of toxicity and resistance of bacteria : 

Spectral Screening of Compounds : 

FT.IR-Spectra : The spectra of compounds 
appeared numerous absorption bands at (CH=N) imine 
group:1618 .,(OH) Phenol : 3330 ,(OCH3): 1195 in 
compound { 1} ,while new bands at (-N=N-C=N) 
formazan group : (1414, 1423, 1567) .,(OH) Phenol : 
3314 ,(OCH3): 1163 ,(C-S) in thiazole (798) in compound 
{ 2}., other new bands at (-N=N-C=N) formazan group 
: (1425, 1459, 1514) .,(OH) Phenol : 3338 ,(OCH3): 
1147 ,(C-S) in thiophene (776) ,(-CO-CH) carbonyl of 
ketone in compound { 3}., other new bands at (-N=N-
C=N) formazan group : (1422, 1481, 1517) .,(OH) 
Phenol : 3342 ,(OCH3): 1166 ,(C=N) endocycle (1665) 
in compound { 4}., while new bands at (-N=N-C=N) 
formazan group : (1431, 1472, 1545) .,(OH) Phenol : 

3322 ,(OCH3): 1164 ,(C-S) in benzothiazole (775) in 
compound { 5}. 

1H.NMR- Spectra : Spectra of formazan 
compounds appeared at (2. 5) due to solvent (DMSO) , 
also new compound {1} gave many peaks at ƃ (CH=N) 
imine group: 8. 53 .,(OH) Proton of hydroxyl group in 
phenol : 10. 87 .,(-OCH3) protons of methoxy group 
(3. 08) , Protons of aromatic ring : (7. 02 - 7. 93) ., but 
compound {2} gave many peaks at ƃ (OH) Proton of 
hydroxyl group in phenol : 10. 32 ., (-OCH3) protons of 
methoxy group (3. 00) , Protons of aromatic ring : (7. 
08 - 7. 41) ., compound {3} gave many peaks at ƃ (OH) 
Proton of hydroxyl group in phenol : 10. 94 ., (-OCH3) 
protons of methoxy group (3. 11) , Protons of aromatic 
ring : (7. 14 - 7. 87) ,(CO-CH3) protons of methyl group 
in ketone (2.73) ., compound {4} gave many peaks at 
ƃ (OH) proton of hydroxyl group in phenol : 10. 32 ., 
(-OCH3) protons of methoxy group (3. 00) , protons of 
aromatic ring : (7. 08 - 7. 41) ., Fig (2) showed resonance 
spectrum of compound [3]:

Fig: (2): H. NMR spectrum of Compound [3] 

Mass –Spectra: All spectra gave good evidence for creation of formazan compounds through parts of compounds 
and fragments, Fig (3) acts mass spectrum of compounds [2] and [3]: 
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Fig(2): Mass –Spectrum of compound {2} , Compound {3} 

Assay of Cytotoxicity(30, 34)

Some of Formazan compounds were screened 
to evaluate their cytotoxicity against Breast Cancer 
(AMJ13) and Hela Cancer cells shows that the formatted 
formazan derivatives gave high data as a results of 
efficiency of prepared compounds according to studies(30, 

34). Compound {5} which included thiazole ring in its 
structure showed 80% inhibition with an (IC50 = 1 μg/
ml) against (AMJ13) Breast cell and moiety showed 74 % 
inhibition with an (IC50 = 1 μg/ml) against Hela cell but 
it gave on Embryonic cell moiety 38% inhibition with an 

(IC50= 1 μg/ml) .,While compound {2} appeared 50% 
inhibition with an (IC50 = 1 μg/ml) against (AMJ13) 
Breast cancer and moiety showed 74% inhibition with 
an (IC50=1 μg/ml) against Hela cell while it active on 
Embryonic cell moiety showed 62% inhibition with an 
(IC50= 1 μ g/ml ).

In the present screening study, it was found that 
increasing in the concentration leads to increasing in the 
percentage of inhibition . 
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Fig. (4): 40 X AMJ13 Cell Control and Treated of Compounds {2 , 5} 
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Fig. (5): 40X Embryonic Cell Control and treated of Compounds {2, 5} 

Selection of Bacteria for Antibacterial Assay (56-58) :

Three types of bacteria were selected for evolution screening towards antibacterial assay represented by ( 
Salmonella. Typhi , P. aeruginosa , Streptococcus. Faecalis) via several concentration of compounds the selected 
bacteria in Figure . ( 6) : 
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Fig. (6): The selected Bacteria 

Antibacterial Tests(56-58) : 

Screening of bio- test for the created formazan 
compounds have been performed for their antibacterial 
assay via agar by the flowing numerous procedures(65, 66) 
.The investigation of microbial inhibition carried out at 

(three concs) (20, 30 , 40 micro gram) concentrations in 
best solvent (DMSO) with bacteria :(Salmonella. Typhi 
, P. aeruginosa , Streptococcus. Faecalis ).The selected 
types of bacteria incubated for (24 hr) at (37oC). 



Indian Journal of Forensic Medicine & Toxicology, April-June 2021, Vol. 15, No. 2      3109

Mar;17(3):457-61. 
2.	 Sullivan HR, Billings RE, McMahon RE: 

Metabolism of cephalexin-14C in mice and in rats. 
J Antibiot (Tokyo). 1969 May;22(5):195-200. 

3.	 Gower PE, Dash CH: Cephalexin: human studies 
of absorption and excretion of a new cephalosporin 
antibiotic. Br J Pharmacol. 1969 Nov;37(3):738-
47. doi: 10.1111/j.1476-5381.1969.tb08513.x. 

4.	 Nagham Mahmood Aljamali.,”Review on (Azo, 
Formazane, Sulfazane)-Compounds”, International 
Journal of Innovations in Scientific Engineering ., 
2019, Vol. No. 10, Jul-Dec ., 19-45.

5.	 Nagham Mahmood Aljamali, Dhuha Rahi K 
.(2017). New Formazan Compounds (Synthesis, 
Identification, Physical Properties)., Journal of 
Chemical and Pharmaceutical Sciences., 10(3) ,1-
16.

6.	 Pfeffer M, Jackson A, Ximenes J, de Menezes JP: 
Comparative human oral clinical pharmacology of 
cefadroxil, cephalexin, and cephradine. Antimicrob 
Agents Chemother. 1977 Feb;11(2):331-8. doi: 
10.1128/aac.11.2.331.

7.	 Tanrisever B, Santella PJ: Cefadroxil. A review of 
its antibacterial, pharmacokinetic and therapeutic 
properties in comparison with cephalexin and 
cephradine. Drugs. 1986;32 Suppl 3:1-16. doi: 
10.2165/00003495-198600323-00003. 

8.	 Sader HS, Jacobs MR, Fritsche TR: Review of 
the spectrum and potency of orally administered 

The test of compounds on three types of bacteria gave high data with compounds {5 and 2} more than other 
compounds due to ( Sulfur and nitrogen )-atoms in same compounds that participates in inhibition of bacteria., all 
results in Table (1): 

Table.1: Inhibition test of formazan compounds in Conc. (30 micro gram)

Cephalexin Derivatives Salmonella. typhi Streptococcus. faecalis P. aeruginosa

Compound {1 } + + +

Compound {2 } +++ +++ +++

Compound {3 } ++ +++ ++

Compound {4 } ++ ++ ++

Compound {5 } +++ +++ +++

  (+) : inhibition (4-8) mm

  (++) : inhibition (9-13) mm

  (+++) : inhibition (14-18) mm 

Conclusions

The test of compounds on three types of bacteria 
gave high data with compounds {5 and 2} more than 
other compounds due to ( Sulfur and nitrogen )-atoms 
in same compounds that participates in inhibition of 
bacteria. 
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