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Abstract: 

 

This article is an overview that discusses the history, chemistry, synthesis, 

prospects, and applications of Schiff bases and related metal compounds. 

This provides an update on recent facts regarding Schiff's performance, 

which consisted of a variety of challenging elements. The field of 

therapeutic inorganic chemistry lies at the crossroads of medicine and 

inorganic chemistry. It consists of metal-based drugs, professionals who 

can sequester and mobilise metal, and demonstrative aids that contain 

metal. Drugs that are formed of organometallic compounds have been used 

for the treatment of a wide variety of ailments for many years. At the level 

of individual atoms, the following metal elements play significant roles in 

the architecture of living organisms: When antimicrobial drugs interact with 

particular metal particles, the drugs might become more effective against 

microbes. It is possible to enhance the activity of bioactive molecules by 

utilising coordination compounds that contain metal. In this article, several 

different applications of metals in biological systems will be discussed in 

depth. 

 

Keywords: Inorganic- Metal complexes, Metallopharmaceuticals, 

Biological activity, Bio-ligands, etc. 

 

1. Introduction 

 

This review comprehensively analyzes the history, chemistry, synthesis, prospect, and applications of Schiff 

bases and their metal compounds. The analysis is based on current research in the field. This review also 

provides an update on new knowledge in the performance of Schiff had a few complexes. [1] Ligand photo 

dissociation also provides an approach to selective drug delivery. [2]. Therapeutic inorganic chemistry is at the 

interface between medication and inorganic chemistry and incorporates metal-based drugs, metal sequestering 

and mobilizing specialists and metal-containing demonstrative helps [3]. Within the early precise consideration 

of metals in medication (amid the early to center portion of the twentieth century), acknowledgment of the 
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essentiality of a few metal particles (e.g. press, zinc, and copper) for the evasion of lack of illness was a major 

step forward. Not as it were several, metal particles fundamental supplements, but numerous are to getting to 

be progressively predominant components of demonstrative or restorative operators to ponder or treat a wide 

assortment of infections and metabolic disarranges [4,5].The list of metal ions is advisable for every basic 

circumstance requisite to be completed. It does not consist of elements such as zinc, copper, and manganese as 

conventional but Also, many elements a certain act once treated as harmful, such as selenium and molybdenum 

[6, 7]. Unprecedented competition such as arsenic, nickel, silicon, and vanadium are on the "to be important" 

list. [8,9]. Organometallic compounds have been used as medicines to treat various ailments for centuries. 

Metal complexes are essential to the pharmaceutical and agricultural industries. At the atomic level, the 

following metal elements are significant in biological structures. [10] The moving metal particles account for 

how proteins typically operate. In order to attain various modes of action, biometals form complexes with 

distinctive bioligands shown in Fig.1.The thermodynamic and motor characteristics of the complex determine 

its organic activity. Due to the medication's capacity to access the site of action, the chelate structure enhances 

the lipophilicity of the drug and, generally, boosts pharmacological activity. [11,12] Compared to free ligands, 

the interaction of antimicrobial drugs with different metal particles might increase the efficiency of such 

substances. This has prompted fresh study into antibacterial agents, including the investigation of contemporary 

ones, the development of current ones utilizing contemporary tools and techniques, or the modification and 

redefinition of historical ones. [13]  

 

 
Fig.1 Diagrammatic presentation of various sources of metal compound 

 

A metal complex is a complex with any metal compound. Metal complexes have a central metal atom (or) ion 

attached to an anion called a ligand. A connection with links is called a link. Metals are positively charged 

Lewis acids and form hydrating compounds when dissolved in water. [14] Metal ions form bonds with ligands 

in some processes in biological systems, oxidation, and reduction. Iron is an essential element in living 

organisms, which plays an important role in all cells. [15]. Iron is mainly used to transport oxygen in the blood 

and tissues. An adult consumes 250 ml of fresh air per minute. This oxygen is transported by siderophores 

called heme. The heme group is a metal complex with iron as the central metal atom, which can bind and 

release molecular oxygen. 
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Fig.2 flow diagram represents the metal ion in a biological system 

 

2. Metal Complexes in the Treatment of Cancer:  

 

Treatment using metal complexes in medicinal chemistry, cancer, and leukemia has been reported since the 

16th century. an inorganic substance. The CISPLATIN complex was discovered in 1960; It is still one of the 

world's best-selling anti-inflammatory drugs today. Complexes with other metals such as Cu, Au, Ga, Ge, Sn, 

Ru, Rh, and Ir have been shown to be beneficial for animals shown in Fig.2. Many recent developments provide 

new targets for anti-cancer drugs by forming DNA inserts with cancer cells and inhibiting DNA replication. 

However, it also affects the normal body such as hair follicles and intestinal mucosa. Various methods have 

been used to improve these outcomes by reducing side effects, avoiding drug use, and increasing efficiency. 

[16]. Drugs are coupled with porphyrin rings to enhance their anti-tumor activity. Titanium complexes and 

gold complexes also have important functions in the immune system. Ruthenium compounds containing 

arylsopyridine ligands exhibit cytotoxic activity in the treatment of ovarian cancer shown in Fig.3. Metal 

complexes in the form of nanoshells are currently used to treat many types of cancer [17]. 

 

 
Fig.3 Diagram represents the Metal Complexes in Target-Specific Anticancer Therapy[18] 

https://www.hindawi.com/journals/jchem/2022/9261683/
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3. Metal Complexes in Treatment of Neurological Disorder  

 

Iron complexes also play an important role in the treatment of various diseases of the nervous system. 

Complexes of lithium molecules and drugs can treat many neurological diseases such as Huntington's disease, 

Parkinson's disease, organic brain disorders, epilepsy, and stroke. Other transition metals, such as copper 

and zinc, are involved in signaling pathways in neurons [19].  

 

4. Metal Complexes for Diabetes Treatment 

 

Diabetes is a chronic disease caused by hyperglycemia, that is, hyperglycemia. Hyperglycemia is caused by a 

lack of insulin shown in Fig.4.Consumption of chromium metal complexes 

in diabetics may reduce blood sugar levels [20]. A new insulin-mimetic zinc(II) complex with 

different structures and hypoglycemic effects has been discovered for the treatment of type 2 diabetes in 

animals [21]. 

 

 
Fig.4 Complementary and alternative medicine for the treatment of diabetes and associated complications[22] 

 

5. Schiff Bases Metal Complexes   

 

Studies have shown that metal complexes reduce antibacterial activity compared to Schiff bases, which produce 

metals such as thallium, molybdenum, manganese, zinc, cadmium, copper, and silicon. Schiff bases such as 

pyridone, pyrrolidone, o-phenylenediamine and their metal complexes have good antibacterial properties [23]. 

Schiff bases containing metals such as arsenic, antimony, and bismuth showed antimicrobial activity against 

A. niger and A. alternate. Schiff bases and their metal complexes consisting of furan or furanglyoxal and 

amines have been shown to have antibacterial activity against various diseases [24]. Schiff bases and silver 

complexes have been found to have many antibacterial properties. Oxidized silver complexes have an 

inhibitory effect on cucumber mosaic disease [25]. Schiff bases and metal complexes have anti-inflammatory, 

anti-allergic, antioxidant and analgesic effects. Metal complexes of furan semicarbazone exhibit significant 

anthelmintic and analgesic activities [26]. Schiff base metal complexes have antifertility and enzymatic activity 

[27,28] Chromium imine complexes and Schiff base cobalt complexes are also used in leather, food packaging 

and wool dyeing [29,30]. 

 

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.sciencedirect.com%2Fscience%2Farticle%2Fpii%2FS2667031321001706&psig=AOvVaw3mlZHn4evq_MEuYMc9h6AG&ust=1683833572538000&source=images&cd=vfe&ved=0CBMQjhxqFwoTCLDP7YG_6_4CFQAAAAAdAAAAABAp
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6.Transition metals in Cosmetics 

 

In hair, hair fibers are mostly used as cosmetics. Hair fiber is made up of about 85% of the complex protein 

keratin and about 7% of water. Other essential content: 3% lipids and 2% dyes. [31,32] This final amount is 

melanin, which is formed as a result of the biosynthesis of the amino acid tyrosine. In addition, many metals 

such as aluminum (Al) and calcium (Ca) and many transition metals (Zn) such as iron (Fe), manganese (Mn), 

magnesium (Mg), copper (Cu), chromium (Cr), zinc, For 100 g of hair, the latter is a very high level – 22 mg 

[33]. 

 

Conclusion 

 

Metal complexes have reduced antibacterial activity compared to Schiff bases, which produce metals such as 

thallium, molybdenum, manganese, zinc, cadmium, copper, and silicon. Schiff bases and silver complexes have 

antibacterial properties, anti-inflammatory, anti-allergic, antioxidant and analgesic effects, and antifertility and 

enzymatic activity. Metal complexes administer a platform for the advancement of chemical compounds. Metal 

complexes have been used for medicinal chemistry, cancer, and leukemia since the 16th century, with cisplatin 

being one of the world's best-selling anti-inflammatory drugs. Recent developments provide new targets for 

anti-cancer drugs, but also affect the normal body. Key points and advancement of various approaches for 

metal complex synthesis are being designed. Although it has more side effects, it is still used in cancer 

treatment. Despite the modern achievement of the metal complex, it accepts a few 

adverse circumstances. Therefore, there must be a new way to affect these adverse circumstances. 

 

Ligend of Figure 

S. No.   Figure Caption 

01 Figure 01 Diagrammatic presentation of various sources of metal compound 

02 Figure 02 flow diagram represents the metal ion in a biological system 

03 Figure 03 Diagram represents the metal complex in target specific anticancer-therapy 

04 Figure 04 Complementary and alternative medicine for the treatment of diabetes and 

associated complications 
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