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Cmpykmypa monekynvt mpuc-ayemunayemonama xcenesa, Fe(acac)s, oviia onpedenena
6 PAMKAX CUHXPOHHOZ20 IIEKMPOHOZPAPUUECK020/MaACC-CREKMPOMEMPULECKO20 IKCnEpUMEHMA,
a makdce ¢ NOMOWBIO KEAHMOGO-Xumuueckux pacuemos memooom DFT/UB3LYP/cc-pVTZ.
Haunyuwee coznacue mexcoy paccuumantblMu u IKCREPUMEHMANbHBIMU QYHKUUAMU UHMEH-
CUBHOCMU PACCEAHUA ITIEKMPOHOE ObLI0 OOCMUZHYMO 011 MOOenu MOoeKyabl cummempuu D3 ¢
6bICOKOCRUHOGbIM ITIeKmPOHHBIM cocmoanuem. DFT pacuemvr makoice ykasviearom na vicoko-
cnunosoe rnekmponnoe cocmoanue *Ay Kax 0CHOGHOE NPU PABHOBECHOI 260MeMPUUECKOU KOH-
duzypayuu monexynvt Dz cummempuu.
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The molecular structure of tris(acetylacetonate)iron, Fe(O.CsH7)s, has been determined by
synchronous gas-phase el ectron diffraction and mass spectrometric experiment along with quantum
chemical calculations at the DFT/UB3LYP/cc-pVTZ theory level. The best agreement between the-
oretical and experimental intensity curves of scattered el ectronswas obtained for the high spin model
with the symmetry D3 of molecule. The DFT calculations also resulted in high spin electronic state
®A; of the molecule Fe(O.CsH~)s asthe ground one at the geometrical configuration of Ds symmetry.
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Experimental studies of the structure of the The Fe(acag)complex within the framework
iron (Ill) acetylacetonate complex in the gas phas# the crystal field theory can be representedas c
have not been carried out so far. The purposeisf tisisting of a triple-charged Feion (3¢ electron con-
work is to determine the geometric structure ofi-indfiguration) surrounded by six oxygen atoms of three
vidual molecule Fe(acacpy gas-phase electron dif-ligands forming the octahedral symmetry field.
fraction supported by DFT calculations. The elattro In the case of a weak field, each of the five d-
diffraction patterns and the mass spectra of the irelectrons occupies one of the d-AOs of thé" Fen
complex were recorded simultaneously using tHeading to a multiplicity of 6. The calculations
EMR-100/APDM-1 equipment complex [1] at T=388DFT/UB3LYP/cc-pVTZ resulted in configuration of
(5) K. The mass spectral monitoring of the vapdhst Ds symmetry corresponding to the minimum on the
temperature indicates that all the registered mmes PES and electronic stai&; (Fig. 1).
formed from a single molecular form of Fe(agac)

Tablel
Structural parameters of Fe(acac)s complex according
to electron diffraction (GED) data and DFT calculations
Tabnuya 1. CTpyKTypHBIe TapaMeTPbl KOMILIEKCA
Fe(acac)s coraacHo aextponorpadpuuecknm (GED)
nanubpiM U DFT pacueram

Parameters, DFT GED
A, deg e Fh1
Fe-O 2.022 2.018(4)
O-C 1.269 1.268(3)
C-G 1.400 1.399(3)
C-Cn 1.508 1.507(3)
Cm-Haver 1.088 1.070(5)
OOFeO 85.9 87.4(4)
OCcccC 123.6 123.2(4)
OFeOC 130.5 129.0(4)
0OCG, 115.5 115.9(5)
©(HC«CO) 0.6 11(28)
¢* 32.0 34.5(11)
_Rf , %0 i 5.5 Fig. 1. Molecular structure of Fe(acaw)ith D3 symmetry
Note: * ligand rotation about Fe-C axes frommBymmetry Puc. 1. MonekymsipHas ctpykrypa Fe(acac)cummerpun D3
[Tpumeuanue: * BpaiueHue Juranaa Bokpyr oceii Fe-C D
CUMMETPUHN
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Interpretation of the electron diffraction data wasied molecular scattering intensity, are given in Table
out for the model of molecule withsBymmetry, which along with the parameters calculated by the
included 11 independent parameters (Table 1):rinter DFT/UB3LYP/cc-pvtz method.
clear distances r(F®), r(0O-C), r(C-C), r(CG—H), Analysis of Table 1 clearly shows that the ge-
r(Cm—H), the bond angleSOFeO,0 FeQC, JOCC,, Ometric model of symmetry s consistent with the
OCCxH and dihedral angles (the rotation angle of results of the electron diffraction experiment. e
the |igands around the,@xis passing through the Feta.ined electron diffraction data do not contrathcthe
and G atoms, ang (the angle of rotation of the GH high-spin electronic state &A; as the ground state of
groups relative to the axis passing through then@ athe iron tris-acetylacetonate complex in the geasph
Cm atoms). under the conditions of the GED experiment.
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