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#~ _JWhat we are still orphans :

Airtualize- the: evaluation of the stabilityy of each
conformer .
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) Back to stability concept :

Stability. as a measure: of the
geometrical ' deformability ' of an object ;

Confidential and Property of ©2005 Molecular Modeling Section
M Dept. Pharmaceutical and Pharmacological SciencésUniversity of Padova- Italy

S. MOROi1 PSF1 SSDD2




1 ' o Back to stability concept :

AL

Natural systems left to themselves move towards
states of higher stability . For example, water flows
down a hillzor a ball rolls down a hill, if free to do so.

We can usexthe energy concept as a measure of
the stability of a natural system .

As a rule, the lower the energy of a system, the
more stable it is. As a result, left to themselves,
systems attempt to reach the configuration with the
lowest - energy  possible ‘under ‘a given set of
constraints .
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) Back to stability concept :

All forms of energy fall under two categories:

POTENTIAL KINETIC

stored energy or energy energy of ‘/motion
of pasition

MECHANICS DYNAMICS
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' Here what we need in the virtual world
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yActually, we have already an equation
Sthat does this:

Schrddinger equation
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Time -dependent Schrédinger equation
(single non -relativistic particle)
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Why ‘we cannot. simply use Schrddinger

Schroédinger equation can only be solved exactly for
the hydrogen atom.

For more complex systems (i.e. many electron
atoms/molecules) we need to make some
simplifying assumptions/approximations. and solve it
numerically. .

The solution of the approximated Schrodinger
equation .is very time -consuming and solvable only
for a small ensemble of atoms.
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'Why we cannot: simply use Schrédinger
Jlequation?

Schrédinger equation can only be solved exactly for
the hydrogen atom.
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Where energy (potential) is stored inside a
molecule?_Mainly (but not only) here:

BOND ENERGIES
BOND ANGLE ENERGIES

TORSION ANGLE ENERGIES

Confidential and Property of ©2005 Molecular Modeling Section
M Dept. Pharmaceutical and Pharmacological SciencésUniversity of Padova- Italy

S. MOROT PSF1 SSDD2




Do you remember the Mo r s ediestial?

() ¢

Philipp McCord Morse
PP E—>0 asr—>w

E=-D. whenr=r,

Anharmonic behaviour

P. M. Morse, Diatomic_molecules according _to the wave_mechanics . Vibrational levels . Phys. Rev. 1929 .34, 57,
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' This

IS very interesting because we hav

1 different Mo r s epdtentials corresponding

200

150

100

0

V (kecal/mol)

50 |

-100 +

-150

50 |

0 1 2 3 q 5
7um, ir (A)

Confidential and Property of ©2005 Molecular Modeling Section
M Dept. Pharmaceutical and Pharmacological SciencésUniversity of Padova- Italy

S. MOROi1 PSF1 SSDD2




 a brilliant,: comparison:

): D - e - D,

AGII

V(r) :g[r -r.]?- D
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Robekt Hooke

equilibrium

€ remembex ? A

F =-kx
O dV = Fdx = - kxdx

7
s V(X) =y kxdx= - kpxdx=- klx2
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- one bond one
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44 JForce Field (FF) parameters:: tabulated
" woiexperimental ' values: crucial' to correctly
=21 solve FF equation .

bonddistance
(from coordinates-matrix)

|

S []/2 kstr (r're)2 0 Des”]

| |

stretching constant bond energy
(framIR:spectroscopy) (from thermochemistry)
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%5 equation!

JForce Field (FF): the empirical' energy

@S Eleg

@S [oksy (11628 D)
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