Molecular Mechanic Force Fields

MMFF
AMBER
CHARM
TRIPOS
SYBYL
	
[image: image1.wmf]C

H

3

C

H

3


	Ball and Spring Model

Total Molecular Potential Energy is a sum of

stretches + bends + torsions + non-bonded

Kcal/mole = 4.184 kJ/mole




Etotal =  EQ \i\su(i,bonds,E\s(stretch,i))  +  EQ \i\su(i,bond angles,E\s(bend,i))  +  EQ \i\su(i,dihedral angles,E\s(torsion,i))  +  EQ \i\su(i,non-bonded atoms,\s( , ))\i\su(j, ,E\s(non-bonded,ij)) 
	Bond Stretching  K =  EQ \f(1,2) \b(\f(d2V,dx2))\s( ,eq) =  EQ \f(k,2)
 EQ \i\su(bonds,,Kr (r-req)2)  
300  Kr 500  kcal/(mole Å2)

Bond Bending
 EQ \i\su(angles,,Kq(q-qeq)2 )  
20  K 100  kcal/(mole rad2)
	Harmonic Potential
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	Bond Rotation (Torsions)

 EQ \i\su(dihedrals,,\f(Vn,2) [1+cos(nf–g)] )  
0  Vn 20  kcal/mole  usually  = 0
	Torsion Potential
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	Non-Bonded Interations
 EQ \i\su( Atoms i<j,,\b( \f(Bij,Rij12) - \f(Aij,Rij6) + 331.8\f(qiqj,eRij)))  
Reij = Rei + Rej   .6  Rei 3 Å 
Eeij =  EQ \r(EeiEej)      .01  Eei .2 kcal/mole

Aij =  2.0 Eeij (Reij)6  Bij =  Eeij (Reij)12  

Dielectric constant  is 1 or 80 ; qi in units of e
	Lenard Jones 6-12 Potential
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