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Concept QuickStart – Nomenclature of Coordination Compounds 

 

Unit: Unit 5: Coordination Compounds  

Subject: For CBSE Class 12 Chemistry 

 

Nomenclature in coordination chemistry is not merely a labeling exercise; it is a strategic 
framework that ensures precision in scientific communication. In pharmaceutical and 
industrial sectors, a standardized naming system prevents catastrophic errors, such as the 
synthesis or administration of the wrong isomer, which could lead to toxic side effects or 
failed industrial catalysts. By providing a universal language, nomenclature allows for the 
accurate description of complex three-dimensional structures, ensuring that a formula 
written in one laboratory is interpreted with absolute consistency across the global scientific 
community. 

Section 1: Understanding the Concept 

1.1 What Is the Nomenclature of Coordination Compounds? (Core Idea and Anchor 
Definition) 

To understand the core idea of this concept, imagine a central metal ion acting like a powerful 
magnet at the heart of a stable planetary system. The ligands—molecules or ions—are like 
planets orbiting in specific, fixed positions rather than being randomly scattered. These 
positions are dictated by strict geometric rules that define the identity of the compound. 

At the particle level, ligands approach the central metal and donate their lone pairs of 
electrons into the metal's empty orbitals. This process is not random; the donation is strictly 
limited by the available orbitals on the metal atom. This creates coordinate covalent bonds 
where the ligand is the "donor" and the metal is the "acceptor." 

Anchor Definition: Coordination compounds are compounds formed when ligands 
donate electron pairs to form coordinate covalent bonds with a central metal atom, 
resulting in a complex ion or molecule with a specific geometry and fixed composition. 

A common misunderstanding among students is confusing the oxidation state with the 
coordination number. It is vital to remember that the oxidation state refers to the primary 
valence (ionic charge), whereas the coordination number refers to the secondary valence 
(how many donor atoms are actually bonded to the metal). 

1.2 Why Nomenclature Matters 

Clear nomenclature is essential for understanding both laboratory chemistry and biological 
life. It explains how vital components like hemoglobin transport oxygen or how chlorophyll 
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captures light. For CBSE Class 12 students, mastering this topic is a high-yield strategy; 
nomenclature questions typically account for a reliable 2–3 marks on the board exam, serving 
as the essential foundation for more complex bonding theories. 

1.3 Why This Concept Exists (The Problem it Solves) 

The systematic naming system exists to solve a fundamental historical problem: the 
ambiguity of metal salts behaving differently than their formulas suggest. Before Alfred 
Werner’s groundbreaking work in the 1890s, chemists could not explain why a compound like 
cobalt(III) chloride could form multiple stable versions when combined with ammonia. 
Werner’s theory established that metals have fixed structural requirements (secondary 
valences). Today, these names are used in critical real-world applications, from creating life-
saving medicines like Cisplatin to designing industrial catalysts for the production of plastics. 

1.4 Analogies and Mental Image (The Planetary and Parking Lot Models) 

To visualize these complexes, we use two primary mental models: 

• The Planetary System Analogy: This model illustrates how ligands are held in a fixed 
spatial arrangement. 

o The Sun: Represents the central Metal Ion, the focal point of the system. 

o The Planets: Represent the Ligands that occupy specific coordinates. 

o The Orbits: Represent the Coordination Polyhedron (the fixed spatial 
geometry, such as octahedral or tetrahedral). 

o Fixed Positions: Represents the stable, non-random nature of the metal-ligand 
bond. 

• The Parking Lot Model: This model explains "maximum capacity" (Coordination 
Number). Think of a parking lot with only six spaces around a building. Once those six 
spaces are filled, no more cars (ligands) can park, regardless of how many others are 
waiting in the solution. 

Picture this: In your mind’s eye, see a glowing central metal ion reaching out with "empty 
hands" (empty orbitals). Ligand molecules approach and place their electron-pair "gifts" into 
these hands. Once the hands are full, the complex locks into a specific 3D shape, often 
glowing with a vivid color like deep purple or bright green that represents its specific 
electronic state. This is what Nomenclature of Coordination Compounds looks like in your 
mind's eye. 

1.5 Everyday Context and Applications 

• Observable Phenomenon: When you add ammonia to a light blue solution of 
copper(II) sulfate [Cu(H₂O)₄]²⁺, it transforms into a striking deep blue [Cu(NH₃)₄]²⁺. The 
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ammonia ligands, being stronger donors, displace the water molecules, 
demonstrating a visible shift in the coordination environment. 

• Technology Application: In cyanide poisoning, hydroxocobalamin is used as an 
antidote. It works because cyanide forms a more stable complex with the antidote 
than it does with the body's enzymes, effectively "locking" the poison away into a 
stable, excretable form. 

• Counterintuitive Example: You might think a cobalt(III) ion would only attract three 
negative charges to balance its +3 state. However, it actually bonds to six ligands—
regardless of whether they are neutral (ammonia) or charged (chloride). This is a 
"Primary vs. Secondary Valence" showdown where the secondary valence 
(Coordination Number) overrides simple ionic charge-balancing logic. 

These conceptual models provide the foundation for the formal rules found in textbooks, 
providing the logic behind the systematic naming process. 

Section 2: What the Textbook Says (NCERT) 

Adhering to the International Union of Pure and Applied Chemistry (IUPAC) standards is a 
strategic necessity. These rules are non-negotiable protocols that ensure consistency in 
global scientific communication and academic grading. 

2.1 NCERT Key Statements 

The following six principles are the non-negotiable standards for naming and formulating 
coordination compounds: 

1. Central Atom First: In writing the formula, the central metal atom is always listed first. 

2. Alphabetical Ligands: Ligands are listed in alphabetical order regardless of their 
charge. For example, in the name, "ammine" always precedes "chlorido." 

3. Square Brackets: The entire coordination entity is enclosed in square brackets [ ], 
while polyatomic ligands and abbreviations are placed in parentheses ( ). 

4. Anionic Ligand Suffix: The names of anionic ligands must end in the suffix –o or –ido 
(e.g., chlorido, dicyanido, oxalato). 

5. Anionic Complex Suffix: If the coordination sphere carries a negative charge, the 
metal’s name must end in the suffix –ate (e.g., ferrate for iron, argentate for silver). 

6. Oxidation State: The oxidation state of the metal is always indicated by a Roman 
numeral in parentheses immediately following the metal's name (e.g., Copper(II)). 

2.2 NCERT Examples and Distinctions 

NCERT highlights the complex [Cr(NH₃)₃(H₂O)₃]Cl₃, named triamminetriaquachromium(III) 
chloride. To calculate the oxidation number, we note that NH₃ and H₂O are neutral. Since 
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there are three Cl⁻ ions outside the bracket (totaling –3), the chromium must be +3 to 
maintain electrical neutrality. 

Complex Classifications: 

• Homoleptic complexes: The metal is bound to only one kind of donor group, such as 
[Co(NH₃)₆]³⁺. 

• Heteroleptic complexes: The metal is bound to more than one kind of donor group, 
such as [Co(NH₃)₄Cl₂]⁺. 

Double Salts vs. Complexes: A Double Salt, such as potash alum [KAl(SO₄)₂·12H₂O], 
dissociates completely into its simple constituent ions when dissolved in water. Conversely, a 
Complex like K₄[Fe(CN)₆] maintains its identity in solution; the coordination sphere 
[Fe(CN)₆]⁴⁻ does not break down into individual Fe²⁺ and CN⁻ ions. 

While these rules are logical, memorizing the specific nomenclature triggers is the final step 
toward exam mastery. 

Section 3: Clarity and Memory 

Memory anchors and "clarity checks" are the final layer of defense against common mistakes 
in high-pressure exam environments. 

3.1 Key Clarity Lines 

• Verify the coordination number by counting donor atoms, not just the number of 
molecules. 

• Always alphabetize ligands by their base name before naming the metal. 

• Check if the coordination sphere is anionic; if so, apply the –ate suffix to the metal 
immediately. 

• Ensure there are no spaces between the ligand names and the metal name in the final 
written IUPAC name. 

• Use parentheses to enclose polyatomic ligands like (en) or (C₂O₄) within the formula's 
square brackets. 

• Calculate the oxidation state by balancing the sum of ligand charges against the total 
charge of the complex. 

3.2 How to Remember 

The Mnemonic: "A-L-O-M" This checklist ensures you cover the name from start to finish: 

• Alphabetize Ligands: This handles the start of the name (e.g., Ammine before 
Chlorido). 
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• Oxidation of Metals: This handles the end of the name (Metal name + Roman 
numeral). 

Memorable Phrase: "Alphabetize first, or you'll get it wrong!" This prevents the common error 
of naming ligands in the order they appear in the chemical formula. 

Physical Gesture: The "Alphabetize" Gesture Hold your hands out. Point to your left hand 
and say "Ammine," then move your eyes steadily to the right and say "Chlorido." This left-to-
right scan mimics the name-writing process, physically anchoring the rule of alphabetical 
priority in your mind. 

Extreme Association: Wrong Order = Wrong Name = Lost Marks. Think of a complex name 
like a passport; if the details are out of order, the "border security" (the examiner) will reject it 
entirely. Ignoring alphabetization is the fastest way to turn a correct calculation into a zero-
mark answer. 

 


