



























































































































































































































































Unit 12 Carbanions

Another example that shows the effect of various solvents in the reactivity of
ambident nucleophiles is the reaction of anion of pyrrole with butenyl bromide
in a number of solvents. As you would observe the nature of solvent affects
the type of product formed. The reaction and the percent formation of N- and
C-alkylated products with the change in solvent is given in Table 12.1.
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Table 12.1: Percent formation of N- and C-alkylated products with the
change in solvent

Sr. No. Solvent % A % B
1 Tetrahydrofuran 81 19
2 Dioxane 71 29
3 Di-isopropyl ether 21 79
4 Benzene 15 85
5 Toluene 14 86
6 n-Heptane 14 86

It was mentioned above that the nature of counter ions also influences the
attack of the nucleophile. For example, the alkylation of the enolate ion of
2-hydroxypyridine with ethyl iodide follows a Sy2 mechanism when the
reaction was carried out with K™ as the counter ion. The reaction takes place
at the soft N atom centre with the formation of 73%product. When the same
reaction is carried out in the presence of Ag” ions, 83% of the O-alkylated
product is obtained. The reason is the ability of Ag* ions to coordinate with the
leaving group iodide ion, as a result of which the reaction is found to follow the
Sn1 mechanism. The reactions of the enolate ion of pyridine with K™ and Ag”
counter ions are given below.

N N OCH,CH,4

Steric Effects: Sometimes the steric hindrance at the nucleophilic centre may

become a predominating factor in the reactivity of the nucleophile. For

example, the alkylation of phenol with RI gives O-alkylated product. However,

when the reaction centre is crowded C-alkylation is favoured over O-alkylation.

For example, 2,6-dimethyl phenol has a O in between two methyl groups, it

results into C-alkylation as depicted in the following reaction. 85















Block 3 Reactive Intermediates-I

Carbanion Carbocation
Are reactive intermediates that have Are reactive intermediates that have carbon
carbon atoms containing eight atoms containing six electrons
electrons
Cabanions have a negative charge. Carbocations have a positive charge.
It is sp® hybridised. It is sp® hybridised.
Geometry of carbon atom is Geometry of carbon atom is trigonal
pyramidal planar
Acts as a nucleophile Acts as an electrophile
Stability order: Methyl carbanion > Stability order: Methyl carbocation <
primary carbanion > secondary primary carbocation < secondary
carbanion > tertiary carbanion carbocation < tertiary carbocation
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