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2 1365. HK-cnextpnt MaTpuuHo-n30anpoBannoii FeOy:|
CBHETEAbCTBO OGPA30BAHMSI LUHMKJIMYECKHX  KOMIICKCOB:
«Kene3o — KHCJIA0POoL», Abramowitz Stanley,:
Acquista Nicolo, Levin Ira W. Infrared spectra:
of matrix dsolated FeQ,: evidence for a cyclic iron-oxy-,
gen complex. «Chem. Phys. Lett, 1977, 50, Ne 3, 423—
426 (aura.) L




Tloayyennt MK-cnekTpnl coeauHeHHs FeO; (1) u psaaa
130TON3aMEIIeHHLIX TPoAYyKToB I, M30JHPOBAHHBIX B apro-
HoBoit martpuue npu T-pe 12—14°K. TTpoBeseno comocras-
aemite MK-cnektpos 1, NiOs, PdO, u PtO;. HK-nosocst
945,9; 930,8 u 911,4 cM~! mpunHucaHbl BaJeHTHBIM KoJeda-
nnaM cssisay O—O B Fe!®0,, Fe!®0'®0 u Fe'®0; coorser-
CTBEHHO, TOTAa Kax 4acTOThl BaJeHTHBIX Kone6Ganuil cBA3H
Fe—OQ B 5THX coeiuHeHHsx cocrasasior: 517,1; §08,1 u.
494,0 cv~'. Cieaan BbBOA, uTO Mojekyan I B MaTpuue.
o6pa3yloT  UHKJHY, CTPYKTYpBl C c}lMMETpHCI'HI Cov.

RuAn 10 B. A..
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Crrmmrmeed 5703 o
|

87: 191509b Infrared spectra of matrix isolated FeOQoz:!
evidence for a cyclic iron-oxygen complex.  Abramowilz,
Stanley; Acquista, Nicolo; Levin, Ira W. (Natl. Bur. Stand.,

‘Washington, D. C.). Chem. Phys. Lett. 1977, 50(3), 423-61

(Eng). IR matrix isolation techniques were used to study thel
reaction of Fe (vapor) with O mols.  For various isotopically|
enriched O samples, spectral transitions at 945.9, 930.8 and 911.4:
cm-1 were assigned on the basis of their relatively large!
frequency shifts to the 0-0O stretching modes of FeltQi*Q and|
Fel®0, resp. 'The low frequency Fe-O stretching modes wurc!
assigned to features at 517.1, H08.1 and 494.0 ¢mi ! for the szimv!
3-isotopically substituted dioxygen complexes.  Both the
frequency behavior and intensity patterns involving the dioxveen
ligand indicate a cyclic isosceles model for the FeOq system. ~

OA, 155, B vt



/
Py Grrr7retlble J F03 4
\/»f ﬂ P 7b147. Hudpakpacnusie CNEKTPBI  H30JHPOBAHHOrO B( :
L2 Matpuue FeQ, [HoxasateancTso UHKAHYECKON CTPYKTYpBI
KOMNIeKTA JKene30 — KHCAOPOA. A br a mowitz Stan-
ley, Acquista Nicolo, Levin Ira W. Infrared:
spectra of matrix isolated FeO.: evidence for a cyclic

’ iron—oxygen complex. «Chem. Phys. Lett.», 1977, 50,
) Ne 3, 423—426 (anra.) :
e Cre Mertonom MaTpuunoj HK-crektpockonun naywensr cra-

7 .
. = GHIH3HDOBaHHble B 7T, aproue NPOAYKTH p-UHH mapos
C¥et L/ (24 / Fe u mozexyn O,. OGuapy:xenusie B CNIEKTPaX DPasJHUHBIX
H30TONMHYECKH O0GOrallleHHHX o KHCJI0pony o6pasios mo-
~ JIOCHI TIOrJIOUICHH ST 945,9/517,1; 930,8/508, 1 I
7 911,4/494,0 cm—! ¢ YUETOM OTHOCHTEJIBHO GOJIBLINX CABH-
) FOB 4YaCTOT OTHECCHBl K BaJ. KO, O—O/Fe—0 TPEX KOM-
miexcos FeO,!S, FeQl6Q!8 y FeO,!® coots. Ha OCHOBaHHH
AHAaJNH32a TNOBEeNeHHS YacToT H HHTencHsHoctelt MK-nonoce
TIOMYUCHHLIX KOMIIEKCOB M JIHT. QaHHBIX Tio xoseGaTens-
HBIM CTICKTPaM KoMmJIekcoB Ni, " Pd g Pt ¢ 0, caenan
BLIBOX, 4TO CTpykTypa cHcremn FeQ, COOTBCTCTBYET ILiiK-
JIY.  paBHOGeApeHHON MomesH, O. T. Tapkywa -

BTG
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/[o{z /98Y
i 2 116, CoBpeMeHHbli YPOBEHbL Pa3BHTHS MHOrOKOH-
¢urypaunonnoro meropa CCIl ¢ mocaeayomum - yuero
KOH(MHryPALUHOHHOTO B3AHMOAEACTBHS (MK—KB) B npu-
MeHEHHH K pacuery MOJEKYJ], COAEPKALHX aTOMBI fepe-
xonHbix Mertannos. Current status of the multiconiigura-li
tion—configuration interaction (MC—CI) method as ap-l
plied to molecules containing transition-metal = atoms.
Siegbahn Per E. M. «Faraday Symp. Chem. Soc.»,
1984, Ne 19: Symp. Mol. Electron. Struct. Calc. Meth.
and Appl., Cambridge, 12—13 Dec., 1984, 97—107 (anr..)
) CcopmynnpoBaibl npoGJeMbl pacueToB MOJEKYJM COENi
ﬂLLé’ /77 ‘ Hennjt anementos 111 u IW-TICPHOAOB NpH NMOMOIIH MeTOAA
KB™C noayuciiieM [-uacTHUHOro Dasnca H Habopa HCXOA
//" ﬂuf’llm Hex Kondurypaumit Muoroxondurypau. meropom CCII,
@ (MKCCIT). ITokasama 1enecoo6pasHOCTb HCNOJIb30BaHH

sepcui MKCCIT ¢ mosHHM yueToM KoHdHrypauHii B aK-|
tiBioM npoctpaunctse. OTMEueHo, YTO BO MHOTHX Cayyasx
KPHTHY. 3uaqem{i HMeeT paclulipeHiie aKTHBHOIO MNpPOCTPaH-j

b 1986, 15



ctBa na cragun MKCCIT. Orncan 9 deKTHBHBI MeTOX
pewenns 3anaun KB, Bo3HHKalowlefi Ha KaxAoil CTaau
‘mpouecca MKCCIT. OGeysxnalotest peayabtaThl NpHMEHEeHHS |
ONMHCAaHHOTO MOAXOAA K pacyeTy 3/eKTPOHHOTO CTPOCHHS,
Monekyn_FeOp, m NiCO, . A._B. 3aijiuesckuii,
rapp— S —
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-"109: 2395705 Infrared matzix-investigations of the interaction!
of oxygen with iron atoms and aggregates. Kettler, Ulrich L.;
Barrett,: Paul H.; Pearson, Ralph G. (Dep. Phys., Univ. California,
Santa Barbara, CA 93106 USA). . NATO ASI Secr., Ser. B 1987,
158(Phys. .Chem: Small; Clusters),- 813-17....(Eng). IR "absorption
investigations are reported of the reactivity.of Fea (n = 1,2, ...) with
mol. Oz in low temp. Ar matrixes. Besides the known vo-o IR line of
iron peroxide Fe(O:) at 956 cm-! the band at =873 cm-! which has
been reported for FeO becomes strong at higher Fe concns.. So far
Z Z / / a"d/ﬂ — the occurrence of FeO has only been reported when at.'O i3 formed
\ ’ ih the device or at the matrix surface, e.g.oléy the reaction of O2 with
oxcited rare-gas atoms from a hollow-cathode discharge. In this case |
M/( also Os lines have been reported. As no Os lines are secn, it is!
believed that Fe: is capuble of 0-O bond rupture resulting in al
reaction product of 2 FeO. A new band grows at moderate Fe concn.!

g the expense of Fe(02). It is assigned to the vo0-0 mode of a FeQ;Fe'
ol. A band at 1098 cm-! is attributed to Fe(Oz)a. . I

2 @ ko RO
¢.A./988, 109, N2 e,% /&i& =
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' 109: 82195y AB initio MO studies on structure and reactlvity,
of supcroxo transition metal complexes. Yamaguchi, K
Takahara, Y.; Fueno, T. (Fac. Eng. Sci., Osaka Univ., Osaka, Japan
520). - Stud. Org. Chera, (Amsterdam) 1988, 33(Role Oxygen Chem.’
Eiochem.), 263-8 (Eng). Ab initio MO calcns, wers carricd out to
elucidate structure and reactivity of superoxo transition-metal|
complexes. The superoxide character for mol. oxygen involved in!

N AR these species is parallel to the electron donating ability of ligands'

ZM 0 and is sensitive to environmental effects such as the H bond. The!
terminal O atom exbibits dual properties, electrophilic and nucleophilic,'

4&% ; end the radical character is not negligible for the former case. The:
/ m enion (0SH)'is particularly effective for the formation of Fe+OO-,!

indicating the important role of the thiolate ligand for the iron-oxo !
formation in biol. systems. = . oL

O
C.A. 1988, 105 4 [0
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©110: 65926r IR spectra of the reaction productq of iron atoms
wnh oxygen moleccules in a matrix.’ Serchrennikov, L. V.
(USSR). - -Vestn. Mosk. Univ., Ser. 2: Khim.:w 1988, 29(5), 451-5,
(Russ). - The IR spectra were obtumcd for the Fe + Oz sgstcm in the
chs'*nce of Ar'and-also Kr. The interpretation of the bands of the'
spectra are’'given. In the Fe + Oz system, 3 types of dioxides can!
_be formed: asym. (Cy or Cz), cyclic (Cz), and curved (Cz). - It is not|
tlear why, in calcg. the FeOz mol. without an 0-O bond, a linear mol.
i3 obtained, since the expt, gives an angle of a ~ 150°.
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132:16651 Determinants of the FeXO (X = C, N, 0)
Vibrational Frequencies Heme Adducts from Experiment
and Density Functional Theory. Vogel, Kathle
M.; Kozlowski, Pawel M.; 2gierski, Marek Z.; Spiro,
Thomas G. Department of Chemistry, Princeton
University Princeton, NJ 08544, USA J.  Am.

Chem. Soc., 121(43), 9915-9921 (English) 1999
Vibrational spectra of CO, NO, and 02 adducts
of heme proteins contain information on interactions
of the heme and its bound 1ligands with the
surrounding protein matrix that may help in
elucidating the mechanism of small-mol. activation.
Whereas the heme-CO system is well studied and a
framework exists for the interpretation of such
interactions, heme-NO and complexes were not
systematically studied. Resonance Raman spectra were

C. AR LS00, 752




classes of adducts, combining
literature values with new for FeIINO porphyrins
having both electron-donating and electron-withdraw
substituents. Neg. linear correlations are obsd. for
"all 3 adducts betwe their Fe-XO and X-O stretching
frequencies. The slopes of these correlat lines are
-0.4 for S5-coordinate FeCO and FeNO porphyrins and -
0.8 for 5- coordinate Fe02 adducts. Fe-NO and Fe-02
bonds are equally or even more sensitive than Fe-CO
bonds to electronic influences that affect metal-to-
ligand - .pi. back-bonding. The responses of the NO
and 02 adducts to tran ligand binding are very
different from those for CO complexes. Ligands t to
CO displace the plot to steeper slopes and lower Fe-
CO frequencies, reflecting competition of the ligand
lone pairs for the .sigma. acceptor orbital, dz2. No
displacement of the line is obsd. for 6-coordinate
FeNO Fe02 adducts, but only a shift to, higher
positions on the line, indicatin greater back-
bonding. The authors infer that trans ligand
competition fo the dz2 orbital is not as effective
for NO and 02 as for CO, reflecting t lower energy of
the N and O orbitals relative to that of the C
orbitals. These results are discussed with the aid of
a simple bonding model involv FeXO valence isomers.
To examine this model, the authors applied d.
functional theory to 5- and 6-coordinate XO adducts
of Fe(II) porphine. Geometries were in good agreement
with expt., as were vibrational frequen for CO
adducts. DFT overestimated the Fe-NO bond extension
“on binding a trans ligand and predicted a decrease in
the Fe-NO stretching frequency, whereas an increase
is obsd. The predicted frequency change was likewise
the wrong direction for Fe-O stretching in 6- vs. 5-
~_coordinate = Fe02 adduc Probably DFT captures the
essential features of back-bonding, but not of
.sigma. competition with the trans ligand, in the
cases of NO and 02.

examd. of all 3 !!l-
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134: 47111n Density funchonnl study of FeO,, FeOz , and FeOz s
MMfonso T.; Castro, Miguel- (Departamento’de Fisica y
Quimica Teorica, Facultad de Quimica, Universidad Nacional Autonoma
de Mexico, Del. Coyoacan, Mexico, Mex. 04510). Int. J. Quantum Chem.
2000, 80(3), 307319 (Eng), John Wiley & Sons, Inc.' The lowest energy
structures of FeO, were detd. by means of d. functional theory techniques
as implemented in thé program DGauss 3.0.1. 'The calens. performed
were of the all-electron type using two levels of theory, namely the local
spin d. approxn. with the use of the Vosko—Wilk—Nusair,(VWN) func-
tional and the generalizéd gradient approxn. (GGA) in the form'of the
Becke (1988) exchange and Perdew (1986) corrclation functionals.
Results were visualized by means of the program ‘UniChem’’- Bond
distances and angles as well as total ‘energies were ‘caled. for several
states of the moieties: Fe(0),, Cay; Fe(0)2, Dopi Fe(172-0,), Cay; Fe(n'—
0), C;; and Fe(5!~0,), C.i;.” MO and harmonic vibrational analyses
were carried outfor these species, in"addn. to- Mulliken population
analyses.* Singly pos. and neg "charged species were also considered and
fully geometry optimized in a SCF (SCF) gradient method. - Accurate
_ ionization potentials and electron affinities (both vertical, v, and adiabatic,’

'C#@D//J”f‘//




" a, detns.) were thus able to be computed. The results show the following |
for the ground state (GS) Fe(O)z, Coy; M = 3: OFeO = 138.1° (133.6°):
- [values in parentheses are for local spin d. approxn. (LSDA)-VWN, while
the others are at the GGA-B88/P86 level]. - Here, R, Fe-=0 = 1.60 A'
(157 A), ET = —1414.2064 au (—1,410.5047 au), EA, = 2.47 (2.60) eV,
1P, ='10.6 (10.5) eV, EA;'= 2.41 (2.20) eV, IP, = 10.67 (10.63) eV, and
EAxp = 2.349 eV (in agreement' with related studies). In the'GS the’
dioxygen mol. is found to be dissocd., compared to those states which".
have. coordination modes where the O2 mol. formally persists. “A 3d4sp
configuration for the iron atom is found to be-esp. relevant in Fe—=O
bond formation. The iron—oxygen and oxygen—oxygen bonds involved '
are characterized. A direct relationship is obsd. between these electronic |
and structural properties, influencing also the total energy for:a given |

_mol." B :
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\ 4



