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Several different metal complexes of Ni0, RhI, IrI, Ru, Co, 
Pd are known for this reactivity.

Simplified mechanism: 

Well suited and excellent for intramolecular reactions

1.10.  Construction of the aromatic ring: metal-catalyzed [2+2+2]-cyclization
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Problems of regioselectivity and chemoselectivity with different substituted alkynes



▪ Most important heterocycles:

– 5-membered ring series: 

– 6-membered ring series: 

2.1.1. Nomenclature: trivial names
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▪ Most important heterocycles:

– Condensed series: 

2.1.1. Nomenclature: trivial names
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▪ the essentials:

– Name is composed by number + prefixe(s) + suffix

– Numbering rules: 

  1) heteroatom is always number 1

  2) If multiple heteroatoms priority: O > S > N

  3) The smallest numbering combination for the heteroatoms is then correct

– Prefix originates from the heteroatom: N = az(a)

                  O = ox(a)

                  S = thi(a)

2.1.2. Nomenclature: The Hantsch-Widman system 
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– Suffix determines the ring size: 

– Examples: 

Ring size Unsaturated ring Saturated ring N-Saturated ring

3 irene irane iridine

4 ete etane etidine

5 ole olane olidine

6 ine inane

7 epine epane

8 ocine ocane

9 onine onane

2.1.2. Nomenclature: The Hantsch-Widman system 
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2.2.1. Comparison between pyrrole and pyridine

• Examples:
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2.2.2. Reactivity of electron rich heteroaromatics

▪ SEAr for electron rich heteroaromatics:

- The 2-position is the most activated:

One additionnal mesomeric structure possible by an addition to the 2-position

→ better stabilization

Similar reactivity for furane and thiophene
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2.2.2. Reactivity of electron rich heteroaromatics

▪ SEAr for indole:

- The 3-position is the most activated:

• Example:  gramine synthesis
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▪ N-Alkylation / N-Acylation of indoles or pyrroles:

2.2.2. Reactivity of electron rich heteroaromatics
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