Quantum-Chemical Calculations of the nanosized
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In [1-3], it has been demonstrated that azo derivatives of (-diketones exist as three tautomeric forms. In this study, we calculated the effective charges at the atoms by the MO LCAO method in the Hückel approximation and concluded from the charge distribution that complexation mainly involves one of the tautomers of 1-phenyl-2-(2-hydroxy-3-sulpho-5-nitrophenylhydrazono) butane-1,3-dione (L). Dione L was prepared by azo coupling of diazotized 2-amino-4-nitro-6-sulfo-phenole-1 with benzoylacetone in a weakly alkaline medium; it structure was proved by IR and 1H NMR spectroscopy.

Based on these molecular diagrams of L, one can propose 15 variants of the structure of the iron(III)–L complex (the most probable structures are given below):
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We found earlier [1, 2] that, when the –OH group is absent in the ortho position of the azo derivatives of (-diketones, the resulting complex with iron(III), whose stability constant was also determined, was colorless; that is, the analytical effect was not observed. Therefore, some structures cannot be realized. The determination of the complex composition showed that some allowed structures are also impossible. The molecular diagrams show that the nitrogen and oxygen atoms have a greater (-electron density in the tautomeric forms of L (
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 hydrazo), which corresponds to the structures I, II, and III. Taking into account (-electron density, one can think that structure III is more probable. 

1. S.R.Hadjieva and K.T.Mahmudov. // Russian Journal of Inorganic Chemistry, 2004, № 8, p. 1291.

2. S.R.Hadjieva, T.M.Mursalov, K.T.Mahmudov, and F.M.Chyragov. // Russian Journal of Coordination Chemistry. 2006, V. 32, № 4, p 304. 

3. S.R.Hadjieva, T.M.Mursalov, K.T.Mahmudov, F.H.Pashaev, and F.M.Chyragov. // Journal of Analytical Chemistry, 2006, V. 61, №. 6, p. 550. 
II





III





I





hydrazo





enol-аzo 





kеto-аzо





–0.396





–0.396





–0.227





–0.769





0.287





0.485





0.317





0.446





0.290





0.324





–0.091





–0.271





–0.402





0.004





0.004





0.025





0.099





0.087





0.087





0.394





0.451





0.243





0.774





–0.637





0.080





0.367





–0.769





–0.792





–0.396





–0.396





–0.227





–0.783





–0.769





–0.769





0.286





0.507





0.346





0.469





0.290





0.360





–0.092





–0.291





–0.347





0.007





0.007





0.025





0.111





0.090





0.090





0.388





0.455





0.442





0.924





–0.642





–0.452





0.367





0.367





–0.397





–0.397





–0.227





–0.769





–0.769





0.283





0.538





0.375





0.495





0.291





0.399





–0.095





–0.355





–0.347





0.004





0.004





0.012





0.099





0.085





0.085





0.400





0.413





0.453





0.930





–0.639





–0.452





–0.777






































































































































[image: image9.emf]C


C


C


O


C


C


O


C


C


C


C


C


N


N


O


S


N


O


O


O


O


O




C

C

C

O

C

C

O

C

C

C

C

C

NN

O

S

N

O

O

O

O

O

[image: image10.emf]C


6


H


5


C


C


O


C


N


H


O


N


C


H


3


O


N


O


2


H


O


3


S


N


O


2


S


O


3


H


F


e


O


C


6


H


5


N


O


N


C


O


C


C


C


H


3




C

6

H

5

C

C

O

C

N

HO

N

CH

3

O

NO

2

HO

3

S

NO

2

SO

3

H

Fe

O

C

6

H

5

N

O

N

C

O

C

C

CH

3

[image: image11.emf]N


O


2


H


O


3


S


O


N


O


C


H


3


N


C


O


C


C


C


6


H


5


H


F


e


C


6


H


5


C


C


O


C


N


C


H


3


O


N


O


S


O


3


H


N


O


2


.


.


.




NO

2

HO

3

S

O

N

O

CH

3

N

C

O

C

C

C

6

H

5

H

Fe

C

6

H

5

C

C

O

C

N

CH

3

O

N

O

SO

3

H

NO

2

...

[image: image12.emf]C


C


H


3


O


C


H


N


O


2


H


O


3


S


O


N


N


C


C


6


H


5


O


F


e


O


C


6


H


5


C


N


N


O


S


O


3


H


N


O


2


C


H


O


C


H


3


C


+




C

CH

3

O

CH

NO

2

HO

3

S

O

NN

C

C

6

H

5

O

Fe

O

C

6

H

5

C

NN

O

SO

3

H

NO

2

CH

O

CH

3

C

+

_1301208035.unknown

_1301208077.unknown

_1301208092.unknown

_1301208107.unknown

_1301208064.unknown

_1301208022.unknown

