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16 5237.  Tlonepeuno-cosi3aniiblii 2307 _ B “Moackyae :
‘CoNj, H30JHPOBaHioil B MaTpHLE. Ozin G. A, Voet
Yrmrder A. «Sideways» bonded dinitrogen in matrix
isolated  cobalt dinitrogen, CoNa. -«Can. J.. Chem.», 11973,
V51, Ne 4, 637—640- (aura, pes. ¢ppani.)

Usasepenst cnektpst MK-norsoutens o6pasua, noayueH-
_JOTO MPH_OJHOBPEMeliiof COKOUICHCALI aTOMAPHOTO Co
v % 1 cymectt Ar/N, npi M/A 250, 2000 na oXxna&[eHHylo T101-

" noxKy. B paboTe MCnosb3oBalil HIOTOMIM. NUNIS 51 No's,

B MK-cnekrpe Ng'*+Co oGuapy:ena mosoca nor/oulelis
2101 cy—1. Tlpu HCnoab3oBaMuiH CMeCH Np'+N,'S @ ciekTpe
S nosizasietcsi propas nosoca 2029 cv~!, a mpu scnoan3oBa-
amn m3otonuy. cyecht No'+NpS+NMN'S  ponoanntensto |
_.cOnapy:eHa TpeTbs Iojoca 2066,5 cv—l. - Ot npanunble
yKa3biBaloT Ha oGpasoBakie KoMIUIeKCa CoN, co c¢BA3bIO
. Co...Ny, mepmenmuxyaspHoil TpoilHoil CBs3il N.. B ana-
| JOrHUHMOM  OKCICpHMeilTe € aTOMapHLIM Ni, uacroThl
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“VNiNuN U VyinssNy  HE SKBHBAJCHTIEL, UTO yXa3biBaeT Ha
;1m{‘eﬁupe__,ctpo,enue_xo.\@exca__l\jk:‘NE'-N. T. Kysbany |
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Cola A 1973

1 1130144w Sideways bonded dinitrogen in matrix isolated di-!
Lritrogen cobalt. Ozin, G. A.; Vander Voet, A. (Erindale Coll., |
» Univ. Toronto, Toronto, Ont.). Can. J. Chem. 1973, 51(4),1
N 637-40 (Eng). The ir spectra are reported for matrix isolated |
L ga‘_‘&,_g_o‘,‘hﬂ‘N and CoN. formed in the co-condensation re-
“action of at. Co with dil N-Ar matrixes at 10°K. The data pro-
vided the 1st unambiguous spectroscopic evidence for a dinitrogen. -.

. _mol. bonded in a sideways fashiontoa transition metal atom. . -
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17 B1055." Teopertnueckoe u3yuenue -Cr+ u Co+, cpa-.
3auiblx ¢ Hy u Ny Theoretical study of Cr+ and Co+:
bound to Hp and N / Bauschlicher = Charies W., (Jr.),
Partridge Harry, Langhoff Stephen R. // J. Phys. Chem.—
1992.— 96, Ne 6.— C. 2475—2479.— Awnra. :

MoanpHUHPOBAaHHEIM MeTOJAO0M (YHKUHOHANA CBA3aHHBIX .
nap paccuutanbl xommiaexkcol Co(Hp)nt (n=1—3), CrH,*,-
CoNo+ ' _CrNo+. Hcnonb3opan 0a3iC atOMHEIX HAaTypasb-
HHIX opGHTaJell, BKAOYAIOWHT HaGoph CrPYNNHPOBAHHBIX
rayccopuix ¢-unit (20s15p1046f)/[7s6p4d2f] na Cr u Co,.
(8s6p4d)/[4s2p1d] na H u (14s9p6d4f)/[7s6p4d1f] na N..
ITonyuennste sueprun cpasu nowoB Cr+ u Co+ ¢ H, u N,
XOpOIIO COIVIACYIOTCSI C HMEIOUIHMHCS SKCIEPHM. NaHHBLIMH.:
ITokasano, uro Co* 'He BHezpsieTcsi B cBA3b H,. Casn3b.,
H: 1 N, ¢ Cot cywecrsenno cuabnee, yem ¢ Cr+. Hecmor-,
pa- Ha 6ausoctb noaspusyemoctH Ny H Ar, cBsi3b B CrN,+
BABoe cHabHee, yeM B CrAr+, uTo cBSI3aHO C- BKJagoM.
B3-BHS 3apfAf — KBaApynoab, .. A. A. Cadonop:
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/V / / 125: 96540z On the nature of the cobalt—nitrogen bond in the
[7 & L{y CoN,* complex. A theoretical study. Adamo, Carlo; Telesca, Ro-'
/ sanna; Lelj, Francesco (Dipartimento di Chimica, Universita della Ba-.

/ [ Lz [ Ll ,sxlxcata via N. Sauro 85, I-85100 Potenza, ltaly) Chem. Phys. Lett.
/Zé / 1996, 254(5,6), 314-320 (Eng). The interaction between Co* and a single.
N, mol. was studied by d. functional methods. The two lowest electronic:

" states of the complex and two different coordination modes, namely end- '

on and side-on, were investigated. The results are in fair agreement:

with the exptl. ests., esp. concerning excitation and bonding energies.

Unlike the suggestions arising from rotational spectra, the most stable :

electronic state has a linear arrangement. A natural bond orbital anal. :

underlines the importance of the charge transfer mechanism in the!

metal—nitrogen bond, stmngly reducmg the role played by electrostatic :
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-F: CoN2+

P:3

166152. O npupome cBasim kobansT-asor B Kommiekce CoN[2]{+}.
Teopetiyeckoe n3yuchie [Mcromom ¢yHkwionana nnothocti]. On the
nature of the cobalt-nitrogen bond in the CoN[2]{+} complex. A theoretical




7

study / Adamo Carlo, Telesca Rosanna, Lelj Francesco [Chemical Physics Lettcrs] {
// Chem. Phys. Lett. - 1996. - 254, N 5 - 6. - C. 314-320. - Aurn.

PAucx 1997
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124: 242847c Ground State of Co(N,)*. Heinemann, Christoph;

Schwarz, Joseph; Schwarz, Helmut (Institut fuer Organische Chemie,

Technischen Universitaet Berlin, D-10623 Berlin, Germany). J. Phys.

Chem. 1996, 100(15), 6088—92 (Eng). A combined exptl. (ion/mol. reac-

tions in a Fourier transform ion cyclotron resonance mass spectrometer)

and theor. (correlated ab initio calens. using coupled—cluster and multi-

reference CI wave functions) approach characterizes the electronic ground

2 n _state of the cationic cobalt—dinitrogen complex Co(N_)* as a linear spe-
M&LL ies (3A) with a 0 K binding energy of 23.0 £ 1.7 kcal/mol. Recent

/1 speculatxon [J. Phys. Chem. 1995, 99, 1068] on a T—shaped ground state
WMWW ’ geometry of Co(N,)* is repudiated on the basis of the measured binding

energy as well as the calcd. potential energy surface for rotation of N,
W/{”// around its center of mass in the electrostatic pozentml of the Co- cation.
£. /,7‘ 1996, 29 W /8
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7216133, OcHosHoe cOCTOSHMHE Co(N,)*. Ground state of
Co(N,)t / Heinemann Christoph, Schwarz Joseph, Schwarz
Glwiar // ). Phys. Chem. .— 1996 .— 100 , Ne 15 .—
C. 6088—6092 .— Awrn. . Mecto xpaHeHus IMHTB

X. 1996 N 2
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, 102: 35631h Infrared spectrum and normal-coordinate analysis.
for tetraamminecobalt diperrhenate with nitrogen-14/nitrogen-15,
and hydrogen/deuterium isotopic substitution. Tellez, Claudio
(Univ. Estad. Londrina, Parana, Brazil). Acta Sud Am. Quim. 1983,
3(3-4), 139-44 (Port). The normal-coordinate anal, of the
vibrational modes of Co(NH3)2* was detd. from the IR spectra of the
normal and isotopically substituted forms that are complexed with
perrhenate, The force const fco-N = 1.59 mdyne/A was compared to
the force consts. for Zn-N and Cd-N of other authors, .
H. Pomerance
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Nitrogen Atoms and Molecules. Infrared Spectra and DFT Calcu-
lations of Metal Nitride Molecular Species and Complexes. An-
drews, Lester; Citra, Angelo; Chertihin, George V.; Bare, William D.;
Neurock, Matthew (Departments of Chemistry and Chemical Engineer-
ing, University of Virginia, Charlottesville, VA 22901 USA). J. Phys.
Chem. A 1998, 102(15), 2561—2571 (Eng), American Chemical Society.
Laser—ablated Co and Ni atoms, co—deposited with pure N at 10 K,
gave a strong new 795.3 cm™! band with Co and a 838.8, 836.1 cm~!
isotopic doublet (2.5/1.0) with Ni, which exhibited 14/15 isotopic ratios
appropriate for the diat. CoN and NiN mols. In solid Ar, CoN absorbs
at 826.5 cm~! and gives way on annealing to bands at 795.8 and 792.0
em=-1, which are due to (NN),CoN complexes. D. functional theory (DFT)
calens. predict quintet and quartet ground states for CoN and NiN,
resp., and frequencies in reasonable agreement with the obsd. values.
Evidence is presented for the dimetal dinitrides, (CoN), and (NiN),, with
rhombus structures and metal—metal bonding across the ring. DFT-—
based calens. and revised assignments are presented for Ni—-NN stretch-
ing modes in the dinitrogen complexes. '
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129: 8783k A quantum chemical ab initio study of the interac-

i g . 5 tion between Co* and Ni* ions with CO, and N,0. Burda, Jaroslav
LLLALALEMALLL V. . Heyrovsky Institute of Physical Cheistry, Academy of Scieaces
of the Czech Republic, Prague, Czech Rep. 182 23). Chem. Phys. 1998,

/[ /f{ . )74 R ﬂC”] . 230(1), 13—-22 (Eng), Elsevier Science B.V.. Coordinations of monoca-
= tions of Co* and Ni* to CO, and N,O were calcd. using the CCSD(T)

% & L’”' 77 /i method and 6-31G(3d, f) basis sets for C, N, and O atoms, and Stuttgart's
Z / (/ - pseudopotentials for metal cations. The strongest interaction (125.1
ﬁﬂ [\/f P , kJ/mol) was found for Co*—~N;O when the ion is bound to the nitrogen
/ L 4 l‘/ﬂ( ‘ end of the oxide, establishing the linear complex in the triplet state (34).

/mp// ‘ /Q CILL abiiession. o grovind st symmeneiry of the Lisas N2 NoG comter
% g Y/ 5,
@ /.
LA AL ALY o
AL r X7,



is 22+, The interaction energy of the metal cations with the oxygen end
of N,O is more than 40 kJ/mol weaker than with the nitrogen end of
the mol. The linear structure of the ions bound to the oxygen of carbon
dioxide are more stable than similar structures of metal—ion oxygen—
ended N;0. Stabilization energies of Co*—CO; and Co*~N-0 in quintet
states are more than 25 kJ/mol smaller than the corresponding energies
in triplets, and a similar relationship holds in the case of Ni*~CO, and
Ni*=N,0.
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F: Co(NO)x
o ComoiR Aecr
132:285593 Reactions of Laser-Ablated Fe, Co,

and Ni with NO: Infrared Spectra and Density
Functional Calculations of MNO+ and M(NO)x (M = Fe,
Co, x = 1-3; M = Ni, x = 1, 2), and M(NO)x- (M =

Co, Ni; x =1, 2). Zhou, Mingfei; Andrews,
Lester Department of Chemistry, University of
Virginia Charlottesville, VA 22904-4319, USA

i Phys LChom A, 104412, 39153925
(English) 2000 4o+ iU T s sli - ieimev T LT




Eue g MR ETE ., oo ) Laser-ablated Fe, Co, and N1
atoms, cations', and electrons were reacted with NO
mols. during condensation in excess Ne and Ar. The
end-on bonded Fe(NO)1-3, Co(NO)1-3, and Ni(NO)1-2
nitrosyls and side-bonded Fe-(.eta.2-NO), Co-
(.eta.2-NO), and Ni-(.eta.2-NO) species are formed
during sample deposition or on annealing. The
FeNO+, CoNO+, and NiNO+ mononitrosyl cations are
also produced via metal cation reactions with NO.
Evidence is also presented for the Ni(NO)1,2- and
Co(NO)1,2- anions. The product absorptions are
identified by isotopic substitution (15N160, :
15N180, and mixts.), electron trapping with added
cCl4, and d. functional calcns. of isotopic
frequencies. This work provides the 1st
vibrational spectroscopic characterization of Fe,
Co, and Ni nitrosyl cations and anions.. -- e

- |



F: CoNO+ F {

: j I 4060] 2060
132:285593 ReactIons of Laser-Ablated Fe, Co, and Ni
with NO: Infrared Spectra and Density Functional
Calculations of MNO+ and M(NO)x (M = Fe, Co, x = 1-3; M
=Ni, x =1, 2), and M(NO)x- (M = Co, Ni; x =1, 2).

Zhou, Mingfei; Andrews, Lester Department
of Chemistry, University of Virginia Charlottesville,
VA 22904-4319, UsA J. Phys. Chem. A, 104(17), 3915-
3925 (English) 2000 7-: -r=me=Tozmicial i Sl e D

Laser-ablated Fe, Co, and Ni atoms, cations, and
electrons were reacted with NO mols. during condensation
in excess Ne and Ar. The end-on bonded Fe(NO)1-3,
Co(NO)1-3, and Ni(NO)1-2 nitrosyls and side-bonded Fe-
(.eta.2-NO), Co-(.eta.2-NO), and Ni-(.eta.2-NO) species
are formed during sample deposition or on annealing.
The FeNO+, CoNO+, and NiNO+ mononitrosyl cations are
also produced via metal cation reactions with NO.

_ . A 2660



Evidence is also presented for the Ni(NO)1l,2- and
Co(NO)1,2- anions. The product absorptions are
identified by isotopic substitution (15N160,
15N180, and mixts.), electron trapping with added
cCcl4, and d. functional calecns. of isotopic
frequencies. This work  provides the 1st
vibrational spectroscopic characterization of Fe,
Co, and Ni nitrosyl cat:.ons and anions. R
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