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Abstract

Quinazoline and triazine belong to a desirable class of heterocyclic hydrocarbons. As a starting point for the synthesis of triazine,
anthranilic acid and substituted anthranilic acid have been used to create a number of synthetic analogues of triazine and
quinazolinone. On agar plates, all the produced compounds were screened for their ability to kill off bacteria and fungi using the
Saboraud's medium and Nutrient Broth method, respectively. Five gram-positive bacteria, included Staphylococcus aureus,
Staphylococcus faecalis, Bacillus substilis, P. vulgaris, and B. pumilus, and two gram-negative bacteria, including Escherichia coli
and Proteus vulgaris, were present in the bacterial culture. Agar diffusion was used to create fungal cultures of Saccharomyces
cerevisiae, A. nigeria, Candida albicans, and Rhizopus oryzae. Negative bacteria were treated with Ciprofloxacin, and Gram
positive bacteria Norfloxacin, Benzyl penicillin, and Clotrimazole was used as an antifungal. The synthetic compounds
demonstrated considerable antibacterial and antifungal activity on level with the effects of synthesise compound. The most active
of these produced chemicals was compound code A-1.

Keywords: antimicrobial activity, Triazine and Quinazolinone

1. INTRODUCTION

Triazine has a broad range of biological actions, making it extensively utilised in medicine. It has been shown that
triazine derivatives exhibit antibacterial®, antiviral?, antifungal®, and herbicidal effects’. Additionally, these
compounds are utilised to treat HIV infection 5. It has been proven that 2,4,6-tri-substituted-s-Triazine derivatives
have anticancer®, anticonvulsant’, antimalarial hypotensive®, and antiamoebic effects®. Although 1,3,5-tirazine
derivatives are known to be effective against plant protection, how they are applied depends heavily on how they
interact with the environment. The formulation of insecticides in polymers is currently a relatively advantageous
method to generate environmentally more bearable effective products with lower toxicity and extended activity™°.
2,4,6,-triamino-1,3,5-triazine, also referred to as melamine or cyanuramide, is the most popular derivative of 1,3,5,-
triazine.

Due to the wide spectrum of biological features possessed by quinazolines and quinazolinones, these classes of fused
heterocyclic are of great interest!!. Other substituted quinazoline and quinazolinone derivatives have a wide range of
biological activities, including anticancer*?,
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antimicrobial®,antifungal®*,antiviral,antiprotozoan'®,diuretic'’, musclerelaxant'® antitubercular®®,anti-
inflammatory®, anti-depressant?!, anticonvulsant??, fungicidal®, and weedcidal?*, among many others 2526,
Quinazoline and quinazolinone chemicals are also included in many pharmacological molecules and are utilised to
prepare a variety of functional materials for synthetic chemistry.

2. MATERIALS AND METHODS

The synthetic process 2" was used in the current study on -s-Triazine. The process entails the steps listed below.
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Step-1 Preparation of substituted 4-phenyl-3, 1-bezoxazin-4(3H)-one.

Substituted benzoyl chloride (0.05 mole) was added dropwise to a solution of anthranilic acid or substituted anthranilic
acid (0.1 moles) in pyridine (60 mL), stirring the mixture for an hour at a temperature close to 8 0C. At room
temperature, the reaction mixture was agitated for a further 4 hours. A solid substance separates out as you stir. With
NaHCO3 solution, the entire reaction mixture was neutralised. A light yellow solid (A) was deposited and washed
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with water before being recrystallized from ethanol. The melting point was determined by open capillary method using
‘Tempo’ melting point apparatus and are uncorrected. The melting points were 144°C, 135°C, 141°C, 178°C, 98°C,
194-198°C, 184-188°C, 147°C, 118°C, 178°C, 144°C and 118°C and yeild were 78%,
64.5%,56%,44%,54%,40%,64.6%,68.4%,64.9%,43%,45% and 38% of compounds la-I respectively. IR(KBr in cm-
1) :3074.60 ( C-H, ArH Str),1759.08 ( C=0O Str),1681.93 (cyclic C=0 Str),1606.70(C=N Str),1510.46(C=C
Str),1446.61 (C-N Str),840.96 (C-H deflaction),1188.15 (C-O Str) IHNMR (6ppm) (CDCI3), 4.530 (s, 3H, -
SCH3),7.484-8.090 (m, 8H, Ar-H)

Step-11 Synthesis of substituted 2-phenyl-3 amino quinazolin-4(3H)-one

A 0.05mole mixture of (1) and hydrazine hydrate in ethanol was refluxed for three hours until being cooled.
Recrystallization of the separated solid (B) from ethanol.

The melting points were 148°C, 145°C, 179°C, 158°C, 179°C, 144°C, 148°C, 140°C,
148°C,143°C,140°Cand176°Candyeildwere76%,75%,50,56%,54%,50%,65%, 71%,64%,44.9%,43%,44% and 36%
of compounds Ila-1 respectively. IR(KBr in cm- 1) : 3068.75 ( C-H, ArH Str), 3305.99 ( N-H Str),1664.57 (cyclic
C=0 Str),1598.99 (C=N Str),1514.14( C=C Str),1450.47( C-N Str),839.57(C-H deflaction) IHNMR (5ppm)
(CDCI3), 4.530 (s, 3H, -SCH3),7.484-8.090 (m, 8H, Ar-H)

Step-111 Synthesis of final product

Compound (I1) was slowly heated to dissolve in 50 mL of ethanol. Then, at room temperature, 40% aqueous
formaldehyde (0.075 mole, 4.85 gm) was slowly added while stirring. The resulting mixture was rapidly stirred for a
further half-hour at room temperature then allowed to stand. After being sorted out, the solid was filtered, washed
with cold ethanol, and then quickly extracted with boiling petroleum ether (b.p. 80-100 0C). After removing the
insoluble high polymer by filtration, the filtrated was cooled in room temperature.

The melting points were 180-184°C, 148°C, 184°C, 148°C, 110°C, 146°C, 138°C, 146°C, 147°C, 137-146°C, 144°C,
148°C, and percentage yield were 37%, 39%, 34%, 44%, 17%,

33%,33%,4349%,34%,47%,34%,puritywere0.19,0.14,0.19,0.34,0.40,0.34,0.51,0.5,0.5,0.47,0.44,0.46  respectively.
IR(KBrincm-1):3068.75 (C-H, ArH Str), 3305.99 ( N-H Str),1664.57 (cyclic C=0 Str),1598.99 (C=N Str),1514.14(
C=C Str),1450.47( C-N Str),839.57(C-H deflaction) IHNMR (5ppm) (CDCI3), 4.530 (s, 3H, -SCH3),7.484-8.090 (m,
8H, Ar-H) ,3.481 4-alpha-N-C in —s- triazine ring and 7-461- 8.171 Quinazolinone ring.
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3. DETERMINATION OF ANTIMICROBIAL ACTIVITY
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Using the Cup-plate method, the antibacterial and antifungal properties of all the synthesised compounds were tested
on agar plates using nutritional broth (antibacterial) and Saboraud's medium (antifungal). 2%, By using the Agar
diffusion method, five Gram-positive bacteria, including Staphylococcus Aureus, Staphylococcus Faecalis, Bacillus
Substilis, Proteus vulgaris, and B. Pumilus, and two Gram-negative bacteria, including Escherichia coli and Proteus
vulgaris, were cultured. The fungal cultures included Saccharomyces cerevisiae, A. nigeria, Candida albicans,
Ciprofloxacin and fluconazole, which are antibacterial and antifungal drugs, respectively, were the conventional
medications employed for the current study21-23. The Concentration of synthetic compounds were taken at
concentrations of 50 g/ml and 100 g/ml, respectively. In DMF, each component was completely dissolved. A blank
was also carried out using DMF.

Table -1 Antibacterial activity of synthesized Triazine derivatives against gram positive bacteria:

Zone of inhibition in mm
COMPOUND Staphylococeus staphylococeus Bacillus Substilis P. Vulgaris B. Pumilus
Aureus Faecalis

Concentration 50 100 50 100 50 100 50 100 50 100
A-1 14.84+0.3 | 14.30+0.8 | 14.84+0.4 | 17.84+0.6 | 14.4+0.3 | 16.44+0.3 | 15.64+0.8 17.84+0.7 16.64+0.4 18.84+0.
A-2 8.34+0.5 | 9.34+0.4 | 6.34+0.5 | 7.45+0.5 | 5.44+0.4 | 6.45+0.5 | 6.64+0.5 7.41+0.5 5.16+0.5 6.14+0
A-3 9.34+0.3 | 10.74+0.6 | 7.54+0.7 | 8.64+0.4 | 6.43+0.5 | 8.54+0.3 | 6.35+0.4 7.44+0.6 6.44+0.5 7.13+0
A-4 7.34+0.7 | 9.44+0.3 | 8.34+0.1 | 10.64+0.6 | 7.34+0.6 | 9.44+0.7 | 7.43+0.4 8.36+0.3 6.85+0.4 8.56+0
A-5 6.34+0.4 | 7.64+0.5 | 5.64+0.3 | 6.14+0.3 | 4.54+0.3 | 6.56+0.4 | 6.16+£0.5 7.34+0.7 4.46+0.6 6.57+0
A-6 6.34+0.3 | 6.44+0.4 | 6.44+0.3 | 6.34+0.3 | 6.44+0.3 | 6.44+0.4 | 6.14+0.4 6.44+0.3 6.41+0.3 6.17+0
B-1 3.54+0.4 | 4.64+0.4 | 6.34+0.4 | 6.34+0.5 | 6.34+0.7 | 6.34+0.7 | 6.34+0.6 6.34+0.8 6.34+0.3 6.34+0
B-2 10.64+0.7 | 14.64+0.4 | 10.44+0.5 | 13.54+0.7 | 9.64+0.8 | 11.44+0.4 | 10.44+0.7 14.74+0.3 9.44+0.5 11.44+0.
B-3 11.44+0.6 | 13.74+0.3 | 11.54+0.8 | 15.34+0.5 | 14.34+0.3 | 14.64+0.7 | 14.74+0.4 14.34+0.5 13.34+0.3 15.34+0.
B-4 14.74+0.3 | 14.40+0.8 | 14.64+0.4 | 17.74+0.6 | 14.4+0.5 | 16.34+0.3 | 15.44+0.8 17.74+0.7 16.54+0.4 18.74+0.
B-5 08.34+0.8 | 9.34+0.4 | 9.65+0.3 | 11.54+0.8 | 7.64+0.7 | 9.54+0.9 | 8.64+0.4 9.64+0.4 7.44%0.6 8.33x0
B-6 7.34+0.8 | 8.14+0.7 | 8.65+0.4 | 10.44+0.4 | 6.74+0.4 | 8.44+0.8 | 7.47%0.3 8.47+0.7 6.43+0.6 7.430
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DMSO

(Control)
Norfloxacin | 17.44+0.3 | 19.45+0.5 | 17.45+0.5 | 41.54+0.4 | 16.64+0.3 | 17.45+0.3 | 17.64+0.4 | 40.65+0.4 18.45+0.4 19.33+0.
per?iirillzliynl 18.41+0.4 | 40.45+0.7 | 17.44+0.8 | 40.45+0.6 | 16.35+0.4 | 18.45+0.7 | 16.64+0.6 | 19.38+0.6 18.45+0.5 40.430.

Table - 11 Antibacterial activity of synthesized -s-Triazine derivatives against gram positive bacteria:

A-1>B-4>B-3>B-2>A-3>A-2>B-5>B-6>A-4>A-5>A-6>B-1

Table -I

Zone of inhibition in mm

COMPOURD Escherichia coli Klebsiella Penumoniae

Concentration 50ug 100pg 50ug 100ug
A-1 14.04+0.44 14.08+0.44 11.04+0.43 13.04+0.44
A-2 07.46x0.45 10.43+0.43 06.46+0.44 08.46+0.45
A-3 07.56x0.47 10.54+0.45 06.56+0.46 08.56+0.46
A-4 08.44+0.43 10.40+0.43 07.44+0.44 09.44+0.47
A-5 04.85+0.48 06.83+0.47 03.85+0.48 06.85+0.45
A-6 04.65+0.43 05.64+0.45 03.65+0.43 06.65+0.43
B-1 06.44+0.43 08.44+0.46 05.44+0.44 07.44+0.43
B-2 06.48+0.43 07.4+0.43 05.48+0.45 07.48+0.44
B-3 05.14+0.47 07.17+0.47 04.14+0.47 06.14+0.44
B-4 09.64+0.44 10.64+0.49 08.64+0.43 10.64+0.44
B-5 10.54+0.46 14.57+0.43 09.54+0.47 11.54+0.48
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B-6

05.65+0.43

06.64+0.45

03.65+0.43

06.65+0.43

Ciprofloxacin

17.45+0.36

41.45+0.43

17.64+0.65

40.65+0.46

A-6<A-5<B-3<B-6<B-1<B-2<A-2<A-3<A-4<B-4<B-5<A-1

Table -lI

Table - 111 Anti fungial activity of synthesized Triazine derivatives

Zone of inhibition in mm

COMPOUND Sacehgr_omyces A. Niger C. Albicans R. Oryzae
Cerevisiae

Concentration 50 100 50 100 50 100 50 100
A-1 12.74+0.34 16.40+0.84 | 9.84+0.43 | 16.74+0.68 | 14.4+0.54 | 18.34+0.36 16.64+0.85 19.84+0.75
A-2 7.34+0.55 7.34+0.45 3.44+0.54 6.45+0.55 4.44+0.44 6.45+0.55 7.64+0.55 9.41+0.55
A-3 8.34+0.33 8.74+0.64 4.54+0.76 7.64+0.44 5.43+0.54 8.54+0.33 7.35+0.43 9.44+0.63
A-4 6.34+0.77 8.44+0.36 5.34+0.13 9.64+0.65 6.34+0.66 9.44+0.46 8.43+0.46 10.36+0.37
A-5 5.34+0.44 6.64+0.53 4.64+0.37 5.14+0.33 4.54+0.33 6.56+0.44 7.16+0.55 9.34+0.74
A-6 5.34+0.37 5.44+0.47 3.44+0.34 5.34+0.36 4.44+0.37 6.44+0.44 7.14+0.46 8.44+0.34
B-1 4.34+0.14 5.74+0.74 3.34+0.57 5.44+0.73 4.44+0.74 6.36+0.46 7.34+0.34 8.43+0.46
B-2 3.34+0.63 4.334+0.67 | 3.44+0.35 5.44+0.47 4.64+0.65 6.45+0.63 7.44+0.45 8.46+0.83
B-3 4.54+0.45 3.64+0.45 3.64+0.44 5.34+0.54 4.34+0.73 6.34+0.38 7.34+0.63 8.34+0.87
B-4 9.64+0.74 11.64+0.43 | 7.44+0.53 | 14.54+0.74 | 7.64+0.54 11.44+0.44 14.44+0.77 14.74+0.38
B-5 10.44+0.67 14.74+0.37 | 8.54+0.85 | 14.34+0.546 | 10.34+0.36 | 14.64+0.33 13.74+0.44 16.34+0.53
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B-6 11.74+0.34 14.40+0.84 | 9.64+0.43 | 16.74+0.68 | 14.4+0.54 | 16.34+0.36 | 16.44+0.85 19.7440.75
DMSO i i i i i i
(Control)
Ketoconazole 15 +0.34 40+0.46 14+0.34 19+0.43 13+0.45 18+0.69 18+0.30 44+0.33
Clotrimazole 16+0.34 41+0.44 15+0.45 40+0.34 14+0.46 19+0.65 18+0.44 4410.43

A-1>B-6>B-5>B-4>A-3>A-2>A-4>A-5>A-6>B-3>>B-1>B-2
Table —111

4. RESULTS AND DISCUSSION

As can be seen from the table, all of the produced compounds were successful against all Gram positive and Gram
negative bacteria as well as two strains of fungus, however compound B-1 was least effective and compound A-1 was
most effective when compared to the conventional medicine. The substance A-1 worked best. Two Gram-negative
bacteria, Escherichia coli and Proteus vulgaris, five Gram-positive bacteria (Staphylococcus Aureus, Staphylococcus
Faecalis, Bacillus Substilis, P. Vulgaris, and B. Pumilus), and two strains of fungus. These substances were created in
order to provide better antimicrobial molecules with a high yield and the best antibacterial and antifungal activity.

Methoxy substituted compounds were shown to be more active than Nitro substituted compounds. Comparing the
effectiveness of substituted and unsubstituted compounds The presence of two nuclei, Quinozolinone and Triazine,
may have contributed to the synthesised compounds' effectiveness against all five Gram-positive bacteria
(Staphylococcus Aureus, Staphylococcus Faecalis, Bacillus Substilis, P. vulgaris, and B. Pumilus), two Gram-negative
bacteria (Escherichia coli and Proteus vulgaris), and two strains of fungi. Additional research and the proper structural
alteration of the title chemical could lead to the development of therapeutically beneficial products.
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