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Table 1 - Dependence of valent angles values in the
method of optimization of a-lactose molecule

Angle Experiment by K. Hirotsu PM3 AMI1
and
A. Shimada

Galactose residue 110.9
C(1)-C2)-C(3) 110.9
C(2)-C3)-C4) 108.9
C(3)-C(4)-C(5) 109.0
C(4)-C(5)-0(5) 11252
C(5)-0(5)-Cc(1) 111.2
0(5)-C(1)-C2) 107,50
0(5)-C(1)-0(1) 1077
C(2)-C(1)-0) 108.8
C(1)-C(2)-0@) 110.5
C(3)-C(2)-0@) 1081
C(2)-C(3)-0@3) 111.4
C(4)-C(3)-0@3) 110.0
C(3)-C(4)-04) 108.4
C(5)-C(4)-04) 11250
C(4)-C(5)-C(6) 106.8
0O(5)-C(5)-C(6) 110.3
C(5)-C(6)-0(6) 117.1
Glycosidic lincage

C(1)-0(1)-C@)




Table 1 - Dependence of valent angles values in the
method of optimization of a-lactose molecule
(continue)

Experiment by K.
Hirotsu and
A. Shimada

Glucose residue 11059
C(1)-C(2)-C(3) 110.3
C(2)-C(3)-C(4) 111.1
C(3)-C@)-C(5) 107.9
C(4)-C(5)-0(5) 114,1
C(5)-0(5)-C(1) 1097
0(5)-C(1)-C(2) 111.5
0O(5)-C(1)-O(1) 108.8
C(2)-C(1)-0(1) 1111
C(1)-C(2)-0(2) 112,7
C(3)-C(2)-0(2) 107,0
C(2)-C(3)-0(3) 111.,6
C(4)-C(3)-0(3) 110,6
C(3)-C(4)-0(1") 107.0
C(5)-C(4)-0(1) 113.7
C(4)-C(5)-C(06) 107.2
0O(5)-C(5)-C(0) 111.,2
C(5)-C(6)-0(0)




Fig 1 Alpha-lactose molecule after semiempirical method optimization in AM1
parametrization on Polak-Ribiere algorithm




Molecule Properties

— Properties

Tatal Energy 1237885858 kcal/moal Details. .. I
Dipole Moment I'I.EIEI._'" 0] Details... I
RS Gradient IEI.EIEEIE koal/fa mol]  Details... I
fMean Faolarzability I =HER Detailz

Enerngetic properties r§|

~ Energies
Tatal Energy 123788.5859  kcal/mal
Binding Ernergy -4387 859863 kcal/mal
Heat of Formation Im- kzal/mol
Electronic Energy  |88E5769.25 kealdmal
Muclear Energy FE2380.6875 kcal/mol

MPZ Energy I caldmal

Fig 2. Values of an effective charge of alpha-lactose molecule atomsiand its
formation heat after geometrical eptimization by means off semiempirical
method in AM1 parametrization on: Polak-Ribiere algoerithm




Fig. 3 Map off distribution oft molecular electrostatic potential off a-
lactoese molecule
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FFig 5 Metal-erganic; complex




Figure 6 - Structure of complex tetrahydroxeborate-lactose




FFig. 7 - Possible; isomerization mechanismi of lactose at presence of a
tetrahydroxoborate-ion
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Figure 8 - Spectrum) of the 13C nuclear magnetic resonance of
anomeric centers in the equilibrium; lactulose solution




