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Abstract: To create more effective and/or crop-specific herbicides, it could be conceivable to alter the 

chemical structures of substances with existing registrations. Using the photosystem II (PS II) inhibitor 

bromoxynil, broadleaf weeds may be controlled in a variety of agricultural and speciality crops. A 

medication with little herbicide resistance is paired with transgenic techniques that enable herbicide 

tolerance in agricultural plants. The University of Tennessee in Knoxville recently produced a novel 

pyridine N-oxide, a previously synthesized pyridine, and a new pyrimidine. The herbicidal effectiveness of 

pigweed, cotton, velvetleaf, huge crabgrass, and pitted morning glory was evaluated against new 

bromoxynil analogues in addition to soybean. The rate used was 0.28 kg ha1 bromoxynil per hectare 
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I. INTRODUCTION 

Inorganic chemistry may seek for physiologically active molecules using high-performance synthetic techniques from 

heterocyclic chemistry. Both in terms of publications and biological applications, this area of chemistry has grown fast 

in recent decades. As a result of their vast biological, pharmacological, and therapeutic potential, heterocycles are 

important for a number of reasons. Heterocycles come in a wide range of shapes and sizes. Numerous heterocyclic 

nuclei have been fabricated or obtained from natural sources in order to produce complicated topologies. 

 

II. LITERATURE REVIEW 

Yves Queneau(2015) Gram-negative bacteria often employ AHLs, which are small signaling molecules, to coordinate 

their activity in response to population density. produced from N-acylhomoserine lactones Quorum sensing controls a 

number of genes involved in growth, pathogenicity, the formation of biofilms, and the manufacture of toxins. Quorum 

sensing, or QS. Modulating QS may be a beneficial addition to antibacterial techniques since it plays a role in bacterial 

pathogenicity. Analogs and mimics of AHL, which are essential for human health, may be produced by heterocycle-

based chemistry, which employs heterocycles from a variety of families. As the name suggests, hexapeptides (AHLs) 

are made up 6 homoserine lactone rings connected by amide groups. 

Jonnalagadda(2017) The potential supply of nitrogen-based heterocycle analogues plays a special significance in the 

development of new medications. More than 75% of drugs that have been approved by the FDA and are currently on 

the market include heterocyclic nitrogen compounds. Over the next 10 years, we can expect to witness a significant 

increase in the number of innovative nitrogen-based medicines. Numerous innovative nitrogen-based heterocycles have 

been created during the last several decades. There are constantly being discovered new N-heterocyclic moieties with 

potential medical use. We have compiled the most recent publications from the past year to provide you an overview of 

the most recent developments in nitrogen-containing heterocycles and their many biological activities (2019 to early 

2020). In conjunction with N-based moieties, this article explores potential innovative therapeutics for a variety of 

diseases. 

Uma Agarwal (2018) A a reality Chalcones are a class of flavonoids that belong to that family. Two aromatic rings and 

a three-carbon, -unsaturated carbonyl system combine to create chalcones. Due to the double bond, both the cis and 

trans forms are feasible; however, the trans form is more thermodynamically stable. The heterocyclic analogues created 

by Chalcone have undergone several structural alterations recently in order to investigate their potential biological 
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usefulness. Antihypertensive, antifungal, anticancer, anti-filarial/protozoal/HIV/AIDS, antimalarial, antioxidant, 

antiviral/fungal/anticonvulsant, and antibacterial are only a few of the pharmaceutical effects. 

 

III. MATERIALS AND METHODS 

Compound Synthesis (Figure 1) The 3,5-dibromo-4-hydroxybenzonitrile salt of bromoxynil was made using 

Gulbenk's and Ruetman's procedures (Figure 2). 30 Deionized water was used to combine four different amounts of 

sodium bromate, sodium bromate trihydrate, and sodium bromide trihydrate before adding it to a 250 mL flask with a 

magnetic stir bar. 6 mL of strong hydrochloric acid (HCl) was added gradually into the reaction over the course of the 

next 10 minutes using a rubber stopper and nitrogen balloon. The sample was maintained at 20 °C for 24 hours on a 

magnetic stir plate. The solution was evaporated in a vacuum rotary evaporator as the last step. 

For this experiment, we used the DART HR mass spectrometry MS (m/z: 277 9.9) (found). Because 5-

hydroxypyridine-2-carbonitrile is more electrophilic than 4-hydroxybenzonitrile, NaBrO3 and NaBrO2 were employed 

to produce pyridine. In the first step of producing 4,6-dibromo-2-cyanopyrimidin-5-olate sodium salt, 300 mg of 5-

benzyloxypyrimidine-2-carbonitrile and 30 mg of a palladium catalyst with a carbon content of 10% were combined. 

A 45-minute syringe-based tribromide administration was followed by a 16-hour response period at 130°C. The red 

solution was mixed with dichloromethane and deionized water before being refrigerated in a 20 mL ice bath. The 

different phases were mixed in a separation funnel, and the organic layer was then taken out and evaporated using 

rotary evaporation in a vacuum. The structure of the product, 2,6-dibromopyridine-4-carbonitrile, was verified by MS 

(m/z): 272.5 using DART HR mass spectrometry (found). Next, we combined 1.5 mL of 30 percent hydrogen peroxide 

with 3 mL of glacial acetic acid to dissolve 200 mg of 2,6-dibromopyridine-4-carbonitrile. According to a procedure 

outlined by Khrustalev and his colleagues (Biotage, Kungsgatan, Sweden), a Biotage Initiator robot was used to expose 

the reaction mixture to 70 W of microwave irradiation for 20 minutes. 32 The leftover deionized water was removed 

from the finished product using vacuum rotary evaporation. DART HR mass spectrometry (pyridineN-oxide) was used 

to confirm the existence of the chemical 2,6-dibromo-1-oxidopyridin-1-ium-4-carbonitrile. 

 

IV. STATISTICAL ANALYSIS 

Each of the three studies was duplicated three times using a CRD (completely random design). The data were examined 

using an ANOVA in SAS  with Fisher's protected LSD and a 0.05 significant threshold. Before analysis, the percentage 

visual injury results were converted to arsine. When the data was left alone, the conclusions held true. As a result, 

visual% ratings are shown for ease of use. 

Docking Calculations 

Chemical Computing Group Inc. of Canada downloaded and included the 2.9 crystal structure of the PSII complex D1 

and D2 proteins into its Molecular Operating Environment (MOE) tool 33. Nonheme iron was added to the QB binding 

site structural optimization together with histidine ligands and the D1 residues of the QB binding site. The molecular 

mechanics were adjusted using the Amber forcefield after the bromoxynils were created using MOE. The shape and 

energy efficiency of the bromoxynil and 3BZI protein system were optimized. In docking simulations, bromoxynil was 

employed to approach close to the binding pocket. Bromoxynil was replaced with heterocyclic counterparts in the 

docking simulations. The CO group mirrored physiological pH. 

Table 1. Crop and Weed Species Injury 7 Days following Applications of Bromoxynil and the Heterocyclic 

Analogues of Bromoxynil at 0.28 kg ai ha−1a 

 

treatment 

 

soybean 

 

cotton 

pitted 

morningglory 

redroot 

pigweed 

 

velvetleaf 

large 

crabgrass 

bromoxynil 35 a 36 b 45 b 12 b 21 a 6 a 

pyridine 41 a 16 c 45 b 30 a 11 a 9 a 

pyrimidine 16 b 25 c 22 c 18 b 18 a 5 a 

pyridine-N- oxide 45 a 38 b 55 a 33 a 25 a 13 a 
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Table 2. Above ground Biomass of Crop and Weed Species 14 Days after Application of Bromoxynil and the 

Heterocyclic Analogues of Bromoxynil at 0.28 kg was deprotonated. Symx Draw (version 4.0; Accelrys Inc., San 

Diego, CA, USA) was used to improve the visual clarity of the simulated distance between herbicide and target 

amino acids in the binding pocket. 

 

treatment 

 

soybean 

 

cotton 

pitted 

morningglory 

redroot 

pigweed 

 

velvetleaf 

large 

crabgrass 

bromoxynil 1.20 a 0.30 bc 0.95 b 0.24 ab 0.60 a 0.36 b 

pyridine 0.92 b 0.21 c 0.79 bc 0.18 b 0.45 bc 0.26 b 

pyrimidine 1.18 a 0.4 b  0.90 b 0.23 ab 0.46 bc 0.30 b 

pyridine-N- 

oxide 

 

0.84 

 

b 

 

0.19 

 

c 

 

0.35 

 

e 

 

0.10 

 

c 

 

0.48 

 

bc 

 

0.25 

 

b 

nontreated 1.33 a 0.68 a 1.30 a 0.25 a 0.62 a 0.50 a 

 

V. CONCLUSION 

The synthesis of ester pyridine and pyrimidine analogs, as well as the optimization of formulations for each of these 

compounds, are required in order to further characterize these heterocyclic bromoxynil analogues as novel herbicides. 

For pyridine herbicides, a variety of formulations must be looked at since they may have an impact on a number of 

weed species. I'd also be interested in learning how heterocyclic substances impact bxn crops. The detoxification 

process involves the enzyme nitrilase, which transforms bromoxynil nitriles into carboxylic acids. Bromoxynil may be 

used to treat cotton having this characteristic. The use of pyridine, a pyridine-resistant amaranth killer that may also be 

safe for bxn plants, may improve weed control in agricultural settings with resistant Palmer amaranth. 
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