
Klopman/Salem Equation
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qa and qb electron populations in atomic orbitals a and b

β and S resonance and overlap integrals

Qk and Ql total charges on atoms k and l
ε local dielectric constant

Rkl distance between atoms k and l
cra

csb

coefficient of atomic orbital a in molecular orbital r
coefficient of atomic orbital b in molecular orbital s

Er Energy of molecular orbital r

Es Energy of molecular orbital s
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Hard nucleophiles have a low-energy HOMO and usually a negative charge
Soft nucleophiles have a high-energy HOMO but no not necessarily have a negative charge

Hard electrophiles have a high-energy LUMO and usually a positive charge
Soft electrophiles have a low-energy LUMO but no not necessarily have a positive charge

A hard-hard reaction is fast because of a large Coulombic attraction - the second term is large and the 
third term is small

A soft-soft reaction is fast because of a large interaction between the HOMO of the nucleophile and the 
LUMO of the electrophile - the second term is small and the third term is large

The larger the coefficient the softer the reagent


