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GalactoseGalactose residueresidue
СС(1(1''))--СС(2(2''))--СС(3(3''))
СС(2(2''))--СС(3(3''))--СС(4(4''))
СС(3(3''))--СС(4(4''))--СС(5(5''))
СС(4(4''))--СС(5(5''))--ОО(5(5''))
СС(5(5''))--ОО(5(5''))--СС(1(1''))
ОО(5(5''))--СС(1(1''))--СС(2(2''))
ОО(5(5''))--СС(1(1''))--ОО(1(1''))
СС(2(2''))--СС(1(1''))--ОО(1(1''))
СС(1(1''))--СС(2(2''))--ОО(2(2''))
СС(3(3''))--СС(2(2''))--ОО(2(2''))
СС(2(2''))--СС(3(3''))--ОО(3(3''))
СС(4(4''))--СС(3(3''))--ОО(3(3''))
СС(3(3''))--СС(4(4''))--ОО(4(4''))
СС(5(5''))--СС(4(4''))--ОО(4(4''))
СС(4(4''))--СС(5(5''))--СС(6(6''))
ОО(5(5''))--СС(5(5''))--СС(6(6''))
СС(5(5''))--СС(6(6''))--ОО(6(6''))
GlycosidicGlycosidic lincagelincage
СС(1(1''))--ОО(1(1''))--СС(4)(4)

АМАМ11РМРМ33Experiment byExperiment by KK. . HirotsuHirotsu
andand
AA. . ShimadaShimada

AngleAngle

Table 1 Table 1 -- Dependence of Dependence of valentvalent angles values in the angles values in the 
method of optimization of method of optimization of αα--lactose moleculelactose molecule
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Glucose residueGlucose residue
СС(1)(1)--СС(2)(2)--СС(3)(3)
СС(2)(2)--СС(3)(3)--СС(4)(4)
СС(3)(3)--СС(4)(4)--СС(5)(5)
СС(4)(4)--СС(5)(5)--ОО(5)(5)
СС(5)(5)--ОО(5)(5)--СС(1)(1)
ОО(5)(5)--СС(1)(1)--СС(2)(2)
ОО(5)(5)--СС(1)(1)--ОО(1)(1)
СС(2)(2)--СС(1)(1)--ОО(1)(1)
СС(1)(1)--СС(2)(2)--ОО(2)(2)
СС(3)(3)--СС(2)(2)--ОО(2)(2)
СС(2)(2)--СС(3)(3)--ОО(3)(3)
СС(4)(4)--СС(3)(3)--ОО(3)(3)
СС(3)(3)--СС(4)(4)--ОО(1(1´́))
СС(5)(5)--СС(4)(4)--ОО(1(1´́))
СС(4)(4)--СС(5)(5)--СС(6)(6)
ОО(5)(5)--СС(5)(5)--СС(6)(6)
СС(5)(5)--СС(6)(6)--ОО(6)(6)
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Fig 1 Alpha-lactose molecule after semiempirical method  optimization in АМ1 
parametrization on Polak-Ribiere algorithm



Fig 2. Values of an effective charge of alphaFig 2. Values of an effective charge of alpha--lactose molecule atoms and its  lactose molecule atoms and its  
formation heat after geometrical optimization by means of formation heat after geometrical optimization by means of semiempiricalsemiempirical

method in method in АМАМ1 1 parametrizationparametrization on on PolakPolak--RibiereRibiere algorithmalgorithm



Fig. 3 Map of distribution of molecular electrostatic potential Fig. 3 Map of distribution of molecular electrostatic potential of of αα--
lactose moleculelactose molecule



Fig. 4 Map of threeFig. 4 Map of three--dimensional distribution of dimensional distribution of 
molecular electrostatic potential of molecular electrostatic potential of αα--lactose moleculelactose molecule



Fig 5 MetalFig 5 Metal--organic complexorganic complex
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Figure 6 Figure 6 -- Structure of complexStructure of complex tetrahydroxoboratetetrahydroxoborate--lactoselactose



Fig. 7 Fig. 7 -- Possible Possible isomerizationisomerization mechanism of lactose at presence of a mechanism of lactose at presence of a 
tetrahydroxoboratetetrahydroxoborate--ionion



Figure 8 Figure 8 -- Spectrum of the 13Spectrum of the 13СС nuclear magnetic resonance of nuclear magnetic resonance of 
anomericanomeric centers in the equilibrium centers in the equilibrium lactuloselactulose solutionsolution


