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The lowest energy conformatlon is the sgt of bond lengths and
angles that gives the smallest sterlc energy. S
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In other words, bonds- flnd ~xC Qmp#émlse .among competing
forces to determine the lowest gﬁ%?g.y Eonformatlon :
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The goal of molecular mechanics is-to determine the lowest
energy conformation-ofr,a moletule.” The: process is called
[ir K S

Knowing the stable conformers of a®molecule is important
- because it allows us to understand its properties and behavior
- based on its structure [2]



After a number of
steps, a local or
global minimum

2 on the potential
energy surface is
reached

geometry

Figure 1. The process of energy minimization changes the geometry of the molecule in a

step-wise fashion until a minimum is reached.

Xnow = Xglg + Ccorrection
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Fig 5.4: The three basic moves permitted o the siviplex algorition (reflection, end its close relative veflect-and -expard;
centract w one dipmersion and contract arournd the lowest poind) (Figure adepted from Press W H, B P Flannery,
5 A Tewkolsky ard W T Vetlerling 1992, Numerical Recipes m Fortran. Comnbridge, Cambridge University Press.)
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b\ is a non-derivative method
that is considered more appropriate as it systematlcally
cycles through tg:i eoordinates in turn =
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For each coordinatextwo jéstructures are generated by
changing the current_ O'dfl‘diﬂat é

%“—m"ﬂ“(
The energies of these two structh're are calcula:ted
A parabola is then fitted through the’3 pomts correspondlng
to the two distorted structures and the original structure.

The minimum point in this “quadratic function is determifled
and the coordinate is theh ci‘ranged to the position of the
minimum
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When discussing derivative methods it is useful to write the function as a Taylor series

expansion about the point x;:

Steepest Descent
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{ Conjugate Gradient ]
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Conjugate Gradient Method
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II NQ ‘lnuples and Applications
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https://www.uzh.ch/oci/efiles/OCPkb/EnergyMinNotes.pdf
https://www.uzh.ch/oci/efiles/OCPkb/EnergyMinNotes.pdf
http://www.coursehero.com/file/2883095/38037emin/
http://ocikbws.uzh.ch/education/molecular_science/mm/minimization.html
http://www.gromacs.org/Documentation/Terminology/
http://i572-molecular-modeling.wikispaces.com/file/view/opt_lecture.pdf
http://i572-molecular-modeling.wikispaces.com/file/view/opt_lecture.pdf
http://i572-molecular-modeling.wikispaces.com/file/view/opt_lecture.pdf
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