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i ! 9 J198. TeopeTHueckoe H3yyeHHe H3OMEDHH B MOJEKY-!
aax CuCNS u CuNCS / Mycaes M. I'., Yapkuu O, IT. //!

Koopaunau. xumus.— 1991.— 17, Ne 4.— C. 548—551
Heamnupuyeckum Merofgom MO JIKAO CCIT paccunranm |
norenu. nosepxuoct ([TI1) H30MEPHLIX MeperpynmHpoOBOK |
CuNCS->NCSCu (I) 1 CuCNS<«>-CNSCu (II), coorser- .
crByloutie Murpauun katiosa Cut sokpyr anuonos NCS-—!
i CNS-. Haiizeno, 4To Ha HHX HMEIOTCSl ABAa pa3felieHHbIX |
3HAYHTCABHLIM 3HepreTHY. GapbepoM MHHHMYMa, OTBeya- |
IOUIHX JHHefnol (OCHOBHOI) H UHKJHYecKOit (BO3Oy:nael:- '
Hofl) cTpyKTypaMm — s neperpynnupoBki I u II. Hcene- !
; . JOBAaHO BJHAHHE TNpPHPOAHM KaTHOHa L+ na ¢opmur IIT:
Vé{‘/} . neperpynniposok LNCS«>-NCSL u LCNS<«-CNSL, rze:
L=Li u Cu. Ilokasano, uto 3aMena Li+ na Cut+ B 1e-:
som e Menser dopmu ITT1 neperpynnupoBoK, a JHUIb'
HCCKOJBKO  YCHJIHBAeT HX MHTPAUHOHHYIO JKeCTKOCTb.'
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[, 116: 159340w Bondirg in the (CuCH*) . and cnbon}li,..
FeCO*) cations. Berthier, G.; Cimiraglia, R.; Daoudj, 4
estdagh, H.; Rolando, C.; Suard, M.l (Inst. Biol. Phy

3. Clan
F-75005 Paris, Fr.). THEOCHEM 92, 86,. 43-9 { o
The electrenic structures and geometrical parameters of the CU&
and FeCC+ adducts as obsd. in mass s ctroscopy expts. for jns:s,

were detd. by means of ab initio LCGO-SCF and perturbu:iog%
m/ ﬂl 24 ﬁ, calcns. . These cations are predicted to be stable complexes jn whig
V! ’ / "~ the bonding between metar and ligand is mainly due to electrosy,
v/
= A
(o d bR

factors, in accordance with previous results for
ML+ complexes. : o
= ot
0 reld
C.A. 1992, 16, nig
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8A131. Cessu 8 Katowax CuCH,™ ‘u FeCO*. Bonding'
in the CuCH,* and FeCO™* cations / Berthier G., Ciminaglia
R., Daoudi A., Mestdagh H. Rolando C., Suard M. // J.
Mol. Struct. Theochem.. — 1992. "— 254. — C. 43—49. —
AHra. - '

The electronic structures and geometrical parameters of
1he%+ and * adducts as observed in mass,
spectroscopy experiments for instance, were determined by
means of ab initio LCGO-SCF and perturbation Cl calculati-
ons. These cations are predicted to be stable complexes in
which the bonding between metal and ligand is mainly due,
to electrostatic factors, in accordance with previous results
for the great majority of ML* complexes.
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116: 74806c Characterization of matrix-isolated carbonylchlo=
rocopper. IR spectroscopic investigation and ab initio calculation,
Plitt, Harald S.; Bacr, Michael R.; Ahlrichs, Reinhart; Schnoeckel,
Hansgeorg (Inst. Anrog. Chem., LM Muenchen, D-8000 Munich, 2
Germany). Inorg. Chem. 1992, 31(3), 463-5 (Eng). Cocondensation
of CuCl and CO in an Ar matrix leads to new IR abso
~2157 and ~362 cm-}, which are-assigned to a linear C?—Cu-CO.
Using large—scale ab initio calens. (CPF, MP2) the CuC distance is
predicted to be 181 pm (CPF) and the reaction energy of CuCl + CO
— CICu-CO is 155 kJ mol-! exothermic (CPF). Bonding in this
complex is discussed. The CuC bond is formed by predominant
o-bonding from C to Cu while dr*-back-donation from Cu to C

@ Dhlols)
18 nE
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+ 14 B1251. HpentndHKauua H30AHPOBAHHOM B MAaTpH-
ne monekyant  Cu(CO)Cl.  HccaenoBane ~ MeTOAOM
HK-cnekTpockonuu H Heamnupuueckuii pacuer. Characte-
rization of matrix-isolated Cu(CO)Cl. IR spectroscopic

investigation and ab initio calculation / Plitt Harald S.,

Biar Michael R., Ahlrichs Reinhart, Schndéckel Hansge-

‘org // Inorg. Chem.— 1992.— 31, Ne 3.— C. 463—465.—

YA

X 1992, nIY

Aura.

Hsmepenst MK-cnekTps! MNOrJolweHHsT NPOAYKTOB COKOH-
nencaunu Monomephbix MmoJjekysn CuCl m CO B aproHoBoit
matpuue. HaGaopanuch HoBble MNOJOCH  MOIVIOLIEHHS OT-
pecenHble K JnneitieiM  MmoJexyaam _ClCu(CO): 353%CICu-
(2C160) — 2156,5 (vco), 361,6/356,1 (Vcicuco) (myGaer
'CcBSI3aH C €CTECTBCHHLIM H30TONHBIM  COCTaBOM  XJOpa);
CICu(3C'*0) —2107,4 wu 358,7/3539; CICu('*C'80) —
2107,8 u 355,8/350,0 cM~!. Buino/neH aHajJH3 HOPMaJbHBHIX
KOOPJHHAT H paccuHTaHo chiaoBoe moie moJekynan CICu-
(CO) co cnenm. 3naueHHsMH  napameTpoB (B ManH/A):
f(CuCl) =2,34; f(CuC)=2,35; f(CO)=18,59; f(CuCl/
/CuC)=0,1; f(CuC/CO)=0,5, f(CuCl/CO)=0. Metoaa-
MH (DYHKUHOHAJA CB3aHHHIX 37ekTpoHublx map (C3II) ¢



HCOb30OBAHHEM LIHPOKOTo GasucHoro -HaGopa ¢-umit M
pEeJATHBHCTCKOTO INCeBAONOTEHUHANa ~ HAa aToMe MeIH H
-Teopun Ménnepa — Ilneccera 2-ro mopsaka c PasNTHYHBIMH
Ha6opaMu Gasuchblx G-uuii (MII2) BbHIMOJHEHb HEIMITH-
‘puu. pacuern moaekya CuCl, CO, Cu(CO)Cl, Cu(OC)ClL
BLIUHC/CHHBE TEOMETpHY. mapameTpe (B A, MeTon C3II)
¥ uactoThl KoneGamuii (B cm~!, Merox MII2 B cyXeHHOM
- Gasuce, B Ccko6kax  JaHbl  OTHOCHT. ~HHTEHCHBHOCTH
coots-unx momoc B HK-cmektpe) Cu(CO)Cl: R(Cu—
Cl) =2,070; R(Cu—C)=1807; R(C—0)=1,128 (npu-
BeJeHH TaKKe pe3yJbTaTel pacyeToB ABYMS Ap. MeTo-
namn); v(I)=103 (2), ~(=+)=389 (12), «~((II)=
=442 (<1), ~(I+)=580 (3), v(Z+)=2144 (100)
.(ananornynbe NaHHHE TPHBENEHH [/ H30Mepa Cu(0C)-
Cl). Duepruu p-uHn 0GpasoBaHHs, paccUHTaHHLIC METOJOM
C3I1, cocTraB/sIoT: CuCl+CO—Cu(CO)CI+155,2 xIx/
/monb, CuCl4-CO—Cu(O0C)Cl+49,3 kIx/monb. Koopau-
Hauus KapGOHMJbHOM TIPYNNE OCYlUeCTBAAETCH, CleAoBa~

TeNbHO, uepes atoM yracpoaa. OG6cyxaen Xapakrep cps-
31 Cu—C, _ . B. M. Kos6a

yeHn’
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116: 138810j The calculation of the vibrational frequencies of

Aoppcr carbonyl ion(1+), nickel carbonyl, and methylcopper

(CuCO+*, NiCO, and CuCHj). Sodupe, M.; Bauschlicher, Charles!

W., Jr.; Lee, Timothy J. (Ames Res. Cent., NASA, Moffett Field,)

CA 94035 USA). Chem. Phys. Lett. 1992, 189(3), 266-72 (Eng).:

The vibrational frequencies of CuCO+, NiCO, and CuCH; were

computed at both the self-consistent-field (SCF) and coupled—cluster:

singles and doubles, with a perturbational est. of the triples

(CéSD(T)), levels of theory. Overali the SCF frequencies are in qual.'

. [LM agreement with the CCSD(T) results. The calcns. show that the
L/ v frequencies for the electrostatically bound CuCO+ are quite different
from the datively bound NiCO. The CCSD(T) calcns. support a-

previous suggestion that the CH stretches in CuCHs have been

misassigned. I e B e .
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¢ 21 B1119. Pacuer koneGarenuhsix wactor CuCO*, NiCO w:
CuCH,;. The «calculation of the vibrational. frequencies of:
CuCO*, NiCO and CuCH; /Sodupe M., Bauschhlicher Char-'
les W. (Jr), Lee Timothy J. //Chem. Phys. Lett .—1992 .—189
N2 3 . —C. 266—272 .—Awrn. : :

Metoaom CCIM M MeTOAOM CBA3aHHLIX KNACTEPOB C y4YeToMm'
OAHOKPATHBIX M ABYKpaTHbIX BO36yXAeHuH W ¢ neprypbau.’
OUEHKOH TPEXKPaTHbIX BO3BYXAEHWA — PACCUMTaHbI konebar. :
4acToTh! uoua__cu(‘_ai_u monekyn NiCO u CuCH;. Haigeto,
UTO YACTOThl 3NEKTPOCTATHYECKH CBR3aHHOrO ~HWORa CuCOt:
CyU{eCTBEHHO OT/IMYAIOTCA OT YacTOT Monekynbl NiCO ¢ pa-.
IMBHOM cBs3blo. [loATBEPMAEHO BbICKa3aHHOe paHee npeA- '’
nonoenue 06 OWMBOUHOCTH 3IKCNEPHMM. OTHECEHWS Ban. Kon. .
C—H B CuCH; OTtmeueHo, YTO B LENOM 4acToThl METOAA ccn
KAUECTBEHHO COFNACYIOTCA C HacTOTaMH METORA CBA3AHHBIX -

Knacrepos. _Sn6ra_._____;__ S _A._A. CadoHos
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8/188. Pacuer konebarenbHbix uacror CuCO7™, NiCO #u
CuCH;. The calculation of the vibrational frequencies of.
CuCO™, NiCO and CuCH; / Sodupe M., Bauschlicher Charles
W. (Jr), Lee Timothy J. // Chem. Phys. Lett.. — 1992. —
189, N2 3. — C. 266—272. — Awnrn.

The vibrational frequencies of '@mﬁi&%‘aéd CuCHjy’
are computed at both the self-consisteni-ie }CFI and
coupled-cluster singles and doubles, with a perturbational’
estimate of the triples (CCSD (1)), levels of theory. Overall

'& the SCF frequencies are in qualitative agreement with the-
/I : CCSD (T) results. The calculations show that the frequencies

for the electrostatically bound CuCO™* are quite different

from the datively bound NiCO. The CCSD (T) calculations

support a previous suggestion that the C—H stretches in

CuCH3, have been misassigned. :
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120: 147456h A vibrational spectroscopic study of diammine’
diisocyanatocopper(Il), Cu(NCO):(NHs):. Edwards, ‘H. G. M.
Tewis, I R;  Webb, N. (Chemistry and Chemical Technology,!
Univerity of - Bradford, Richniond Road, Bradford West Yorkshire,:
UK BD7 1DP). J. Mol. Struce. 1993, - 501(1-3), 73-80 (Eng).!
The IR and Raman spectra of CO(NCO):(NH:): are reported and
comparisons made with the vibrational spectrum of Zn(NCO):(NH».. !
Skeletal vibrational azsignments were made which are consistent with |
atrans-planar configuration and centrosym. Da symmetry, There ia;
no spectroscopic evidence for bridging cyanate ligands, in contrast ;
with previous exptl, reporta_ o - )
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118: 220124p Binding and isomerization energies for the cop=:

r/cyanide (Cu/CN) and Cu(I)CN interactions. Garcia Cuesta,:
r Sanchez de Meras, A Nebot Gil, I. (Dep Quim. Fis,, Univ.:
Valencia, Dr. Moliner, 50, Burjauot Valencia, Spain 48100). Chcrm(
Phys. 1933, -170(1), 1-9° (Eng). Binding and isomerization energies .
of the ¢ uCN CuNC, CuCN¢*, and CuNC* systems were investigated”
by means of a multireference CI pcrmrb.m\el\ selected, MRCI-PS.
approach. The inclusion of the’main dynamical. correlation effects
are evalunted.. The binding energies for CuCN and CuNC are 4.37,
and 4.03 eV, resp.,, and_those for CuCN* and Cu\C* are 0.03 and”.
1.61 eV. Caled..isomerization’ energies are 7. So and 35. 938 keal/mol <

for CuCN and Cu(D)CN isomerizations, resp. N R

v &AL
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F: Cu*HCN !
P:3 :
75179. KBanToBo-xHMHYeckoe Heanenonaniie kxomruiekcos HCN-Cu u HNC-:
Cu B razoBoii da3ze. Quantum chemical investigation of HCN-Cu and HNC-Cu
gas phase complexes / Hunstock E., Muller B., Stach J., Reinhold J. // J. Mol !
Struct. Theochem - 1993. - 101, N3 C. 265- 269 Anm

P 1996,
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7/ 1751105. Heamnupuueckoe uccnegosakie HCuCO. An ab’
initio study of HCuCO / Bauschlicher Charles W (Jr) //
Chem. Phys. Lett. .— 1994 — 229 , Ne —
'577—580 .— Awrn.

MeTopoM CBA3aHHBIX KNacTepoB C YYETOM OAHO- M AByk--
PaTHbIX, a@ TaKKe 4acTMYHO TPEeXKpPaTHbIX BO3ByXAaeHuN u
MCMONb30BaHMEM paclMpeHHbix 6a3ucon rayccosa Tvna mc-
¢neposaHo coep. HCuCO (I). Mokasano, uto | umeer nu-

HeiiHylo cTpYKTYpy, B otnnune or CuCO, u cssas Cu—CO
8 | 6onee npounas, uyem 8 CuCO._ R Y ol

)
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120: 173901u An ab initio study of CuCO. Bauschlicher, Charles :
5 W., Jr. (Ames Res. Cent., NASA, Moffett Field, CA 94035 USA). . .
, ¢ Chem. Phys. 1994, 100(2), 1215~18 (Eng): Modified coupled- aig,
. functional (MCPF) calcns. and coupled cluster singles-an douglcs
M [:/I/C Z,LL 0 calens,, which include a perturbational est. of the connected triples .
[CCSD(T)], yielded a bent structure for CuCO, thus, supporting the

~~ prediction of a nonlinear structure based on d.~function (DF) calens.

”ﬂm /é/} Pn the present work, the best est. for the binding encrgy is 4.9 + 1.4
/ . kcal/mol; this is in better agreement with expt. (6.0 = 1.2 keal/mol)
,%fﬁ ¢ than the DF approach, which yiclded a-value (19.6 keal/mol)

/ signéﬁcantly larger than expt. Vibrational frequencics were also

. *
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. 120: 253924u  Relativistic effects in gold chemistry. V. Group

IB dipole polarizabilitics and weak bonding in monocarbonyl
compounds. Schwwdtl‘cﬁer. Peter; Bowmaker, Graham A. (Dep.
Chem., Univ. Auckland, Auckland, N. Z). J. Chem: Phys. 1994,
100(6), 4487-97 (Eng). Hartree~Fock and Moeller-Plesset second-order
(MP2) calens, were done to study the the stability and structure of
open-shell Group IB monocarbonyl comrda. MCO (M = Cu, Ag, and
Au). AgCO was calcd. to be a very weakly bound mol. with a dissocn,
energy of less than'1 kd/mol; this casts somo doubt on the previously:
reported identification ‘of this specios in matrix-isolation studies.’
AuCO is stablo on‘lf’ if relativistic effect aro included, which explains
the recontly obsd. anomaly in tho strength of the metal-CO:
interaction within the Grou&) IB serics. The metal-carbonyl®
interactions in CuCO and AuCO are relatively weak, with dissocn.
encrgies of about 30 kJ/mol, and can be best described’ as a
combination of dispersion donor-acceptor (charge~transfer), and
repulsive interactions. The MP2 Cu-CO dissocn. energy of 32
kJ/mol is in good agreoment with tho estd. ex otl, value of 23 £ 6
kJ/mol. At tho highest level of theory, AuCO ponsesses a bent
goomotry with a bond angle of 151° at the MP lovel, but this'

O ) Aulo




-

arrangement lien only 2 kJ/mol below the linear structure.  The
basin-aet -wuperposition error and the role of metal f-functions are
discussed.  Dipole polarizabilities were caled, for tho Group 1B .
clements at various levels of electron correlation in order to discuss
dispersion interactionn,  These were found to bo very scnsitive to
“relativiatic and clectron-correlation effects.  For the neutral gold
atom, relativiatic effects on the dipole polarizabilit became
comparable to electron-correlation contributions, *I'he murticlcctmn,‘
adjunted Group 18 preudopotentials gave reliablo results for tho at.
and mol. propertios discussed, e m

@



F: CuCO ' VEMAS
P:3
115196. Ipuroanocts m6pHanoro npHOMHKEHAS MeToza’
CaMOCOMIAaCOBAHHOTO NOAS JUIA  H3Y4EHHS KOMIUICKCOB  IEPCXOXHBIX
* MeTarioB. NiCO 1 CuCO kak mpumep. Validation of self-consistent hybrid.
approaches for the study of transition metal complexes. NiCO and CuCO as
case studies / Barone V. // Chem. Phys. Lett. - 1995. - 233, N1 - 2. - C.
129-133, - Aum. OGcyxncHbl NEPCHEKTHBBI HCMONBb3OBAHAS uca.\mnpnw.'
KBAHTOBO-XHM. PacycToOB B NPHOIHXCHHHE MeTOAa (HYHKUHOHANA IVIOTHOCTH €
ncnonuopanieM obMennoit monpaskn Bexke u Koppensn. gynxunonata
JIn-Slura-Ilappa (B3LYP) ana pacuera cTpyKTyp, SHEpriii CBA3H H TapMORHY.
CITIOBBIX MOJCH KOMIUIEKCOB NEPEXOAREIX MeTawioB. [IpHBEACHB Pe3ynbTaTH! |
pacuetor KoMmmiekcoB NiCO u CuCO. IToxasano, WTo HCHONB3OBAaHHOE |
npubnuxenne uMcer Gonee BHICOKYIO TOYHOCTH 1O CPaBHEHHIO C
TPaNMIHONHO  HCMONAB3YCMBIMH  PacHeTaMH  BBIXONAUMMH 32  Tpexens!
npuSmmemm X®. B cnyyae yyera cymepmosui. OWHOKH 6ajncoB.

X 1996, 1/



paccuntannsic MctomoM B3LYP  3nauenns sHeprHit CBA3H  XOpOLIO
COMIacyIOTCS ¢ IKCNEpRM. anAEMH. Bubn. 35.
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56144, HccnemoBanHe CTpOCHHS, TECPMOXHMHH M MACHHTHBIX CBOJCTB :
GuuapHeIX KapGoHIUIOB MeH MeTOROM yHKLOHANA MIOTHOCTH. Structure, |
. thermochemistry, and magnetic properties of binary copper carbonyls by a!
. density-functional approach / Barone V. // J. Phys. Chem. - 1995. 99, N 30.-C. i
11659-11666. - Aurm. !
‘MeronoM  yHKIMOHaNa IUIOTHOCTH B  paCIUMpeHHBIX  6asmcax c§
HCTIONb30BAHHEM  PA3NIHYHBIX  QYHKUHOHAIOB paccyHTaHa papHoBecHad |
rCOMETpPHSA, JHEPrHH CBA3H M KOHCTaHTBl CBEPXTOHKOTO pacmcn:iemm wi
Cu(CO)[x], x=1-3. Ona x=1 nanGonee BbIromHa mimnciiHas CTpyKTypa c'
68pbcp0M WnBepcHH 0KoM0 15 KII/MOL, O/HAKO KOHCTAHTLI [UIS JIMHETHOf ¥ |
n3oruyToii ¢opM 6mu3KM mpyr X Apyry. B cormacui ¢ oxcriepHMeHTOM -
" npucoemtHene Bropoii rpynnet CO npuBoayT X JuHeiiHoil cicreme {2}TIH' ¢ .
TOYTH HYJIEBBIM PACIICILICHHEM. B cryuyae x=3 ¢ IUI0CKOii 'rpeyrom,uon
CTpYXTypoii NpHpoNa CBS3H He i3Mensercs. ITokasano, yro nonyqemu’
NPaBWIBHBIX JHEPrHil CBA3M HCAOCTATOYHO YYHTHLIBATH IPAHEHTHBIC |
nonpaaxu, a HY>XHO BKIIOYATH H JHEPrHH XapTpH-¢okoBckoro obmena. Ban i

PMW. Y. NS /996




F:Cu(CO)3 /‘9.457

P:3 i
55144, UccnemoBaHie CTPOGHHS, TEPMOXHMHH M MAarHHTHBIX CBOIICTE |
61HapHbIX XapGOHIIOB MeIH MeTOROM QYHKLHOHANA ILIOTHOCTH. Structure
thermochemistry, and magnetic propertics of binary copper carbonyls by &
density-functional approach / Barone V./!J. Phys. Chem. - 1995.99,N 30.-C :
11659-11666. - Aurir. :
"MeroioM  QyHKUHOHANA IUIOTHOCTH B PAaCIIHPEHHBIX Gasncax ¢
HCMONB30BAHMEM PAaTHYHBIX  QYHKUHOHATOB paccuHTaHa paBHOBECHAS .
[EOMETPHS, JHEPTHH CBA3H M KOHCTAHTBI CBEPXTOHKOTO PACIICIUICHHA JUIf |
Cu(CO)[x], x=1-3. qna x=1
HanGoree BHICOTHA JuiHeiiHas CTPYKTYpa ¢ GaphecpoM HHBepcHH okomo 15
KI{/MOIB, OITHAKO KOHCTAHTHI JVIA JHHeiiHOIT 1 130rHyTOlT dopM Gmisku mpyr |
X mpyry. B corzacii ¢ skcrnepHMeHTOM mpiicoe/uiHeHne BTopoii rpynnet CC :
npUBOIHT X JnHeiiHoii cicreme {2}TIH' ¢ nouTit Hy;eBbIM pacueriekieM. E
cryyae X=3 ¢ TIUIOCKOii TpeyroibHoii CTPYXTypoii TNpHpORAa CBS3H He :
n3Mmensierca. IToxazaHo, YTO JUIA MONYYCHHS TNPABIUILHBIX OJHEPrHii CBA3L !

5 HEIOCTATOYHO YYMTLIBATh TPAMEHTHLIC MONPABKH, & HYXHO BKIIOYATH ¥ :
JHEprHH XapTpH-pokoBckoro oGmena. Bubm 72.
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bJ 5B5144. HccnepoBanne CTPOEHMS, TepPMOXMMMHH M MarHMT-
HbIX CBOMCTB GMHAPHBIX Hap6OHMNOB MeAH MeToA0M pyHK-
LMOHaNa NNOTHOCTH. Structure, thermochemistry, and mag-
netic properties of binary copper carbonyls by a densi-
ty-functional approach / Barone V. // 3. Phys. Chem. .—
1995 .— 99 , Ne 30 .— C. 11659—11666 .— Anrn.
MeTtopom (yHKUMOHANa MNOTHOCTH B pacwupenHbix  6a3n-
cax C MCNONb3OBAHMEM Pa3NUuHLIX hyHKUMOHANOB paccuuTa-
Ha paBHOBECHAs [EOMETpHs, 3HEPruM CBA3U M KOHCTaHTbI
CBEPXTOHKOFO ~pacuiennenusa And Cu(CO),, x=1—3. -Ans
x=1 Haubonee BLIFOAHA NMHEHRHAR ctpyktypa ¢ 6appepom
WHBEPCHM OKONO 15 k[/Monb, OAHAKO KOHCTAHTLI ans
NIMHENHON M M3OrHyTOK . hopMm 6nu3ku  APYr K ApPYry. B
cornachu C IKCMEPHMEHTOM MPHCOCARHEHME BTOpOM rpynnbl
CO npuBOAMT K MHeiiHOR cucTeme M1 € nouTH HynesbiM
pacujenneH1eMm. B cnysae x=3 ¢ NNOCKOWH TPEeyronbHoM
CTPYKTYpOi NpUPOAa CBA3W HE u3meHnsercs. [loka3aHo, 41O
NS MOMyHYEHWS NPaBHAbHbLIX JHepruit CBA3W HEQOCTATOuHO
yuMTbIBaTb  [PaAUCHTHBIC nonpasky, a HYXHO BKMIO4ATL M
aHepriu_xapTp-§OKOBCKOTO obmena. Bubn. 72. ___ H. I




F:Cu(Co2 /§9S
P:3 :
55144. Hccnemobanmue CTPOEHHS, TEPMOXHMHH M MATCHHTHBIX CBOCTE |
6HHapHBIX Xap6OHIUIOB MemH METONOM (yHKLHOHANA IUTIOTHOCTH. Structure
thermochemistry, and magnetic properties of binary copper carbonyls by ¢
density-functional approach / Barone V. // J. Phys. Chem. - 1995. 99, N 30. - c.

11659-11666. - Anri.

MeromoM  ¢yHKUHOHAJIAa IUIOTHOCTH B  pPacUIHpeHHBIX  Gasmcax ¢_’
HCMONL30BAHHEM  PA3IMYHBIX  QYHKLHOHANIOB paccyHTaHAa PpaBHOBECHAS
reoMeTpHsi, SHEPrHH CBA3H H KOHCTaHThl CBEPXTOHKOILO PACIIEIUICHHS JUIS

Cu(CO)[x], x=1-3. Inx x=1 HanGonee BhIrOIHA JHeiiHat CTpyXTypa C:
6apbepoM HHBEPCHH 0KoJI0 15 KJI>K/MONb, OIHAKO KOHCTAHTDI JIA JIMHEITHOI

n3orHyroii ¢opm Omisku mpyr X apyry. B cormacun ¢ sxcmepumeHTOM |
npucoemiHenHe BTopoii rpynnst CO npuBoauT X miHeiiHoii cicreme {2} TIH' ¢ ¢
NoyTH HyJeBLIM pacmerienHeM. B crywae x=3 ¢ rmrockoif TpeyromsHod
CTPYKTYpoii NMpHpoAa cBS3H He imMenserca. ITokaszano, yTo It momyyenns '
NPaBWILHBIX JHEPTHiIf CBA3M HEJIOCTATOYHO YYHTLIBATL TPAHEHTHBIC |
MOMpaBKH, & HY>KHO BKIIOYATb H JHEPrHH XapTpH-dokoBckoro obMena. bubn :

PHX. NS /996 o B
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123: 41298e Structure, Thermochemistry, and Magnetic Prop<'
erties of Binary Copper Carbonyls by a Density-Functional
Approach. Barone, Vincenzo (Dipartimento di Chimica, Universita
Federico II, 1-80134 Naples, Italy). J. Phys. Chem. 1995, 99(30),
11659-66 (Eng). The structure, binding energy, and hyperfine. _
coupling consts. of mononuclear copper carbonyls%u(CO)g, n = 1-3)
have been studied using extended basis sets with a no. of different d.
functionals. In the case of CuCO, all the methods agree in
forecasting a bent equil. structure with a significant barrier to -
linearity (=15 kJ mol-t). Hyperfine coupling consts. computed for
bent and linear structures are very similar, thus ruling out the need
for a linear structure to explain the ESR spectrum. In agreement
with exptl. data, addn. of a second CO mol. leads to a 2II linear
complex with vanishingclf' small hyperfine s littinfs but enhanced
stability due to the redn. of two-orbital tﬁree—eectron repulsive
interactions. The bond pattern then remains essentially the same in'
Cu(CO)s, which assumes a dplunu trigonal equil. structure. From a
quant. point of view, local d. functionals give extremely high binding
energies and also generalized gradient corrections are not sufficient
to completely rectify matters. Introduction of some Hartree-Fock
exchange in the functional delivers a further significant improvement,
approaching the accuracy of the most refined post Hartree-Fock
computations. Purposely tailored basis sets are also introduced
which are small enough to be used in mol. computations but are

64 /‘/:ff 70?? /1/7 essentially free from basis set superposition error. _ ___
MM ATy ==y A z




]G9S

[ A

.

7B 122: 248824y Theoretical study of species formed by I and I,
é {' /Z/Lﬂ metals or iznl and a CN ligand. Bouslama, Lo:{ Daoudi, '
S Abdelali; Mestdagh, Helene; Rolando, Christian: Suard, Michele

(Dep. Chim., Ecole Normale Superiure, 75231 Paris, Fr.). J. Mol.

Struct. 1995, 330, 187-90 (Eng). Multireference second-order

perturbation calcns. have been carried out for copper and sodium

complexes involving one CN ligand. Neutral compds. are strongl

linked, cyanides M-CN being more stable than isocyanides M-nﬁé

(M = Cu, Na) as in the case of the pair HCN/HNC. Cations are

Wﬂ much less strongly linked, Cu-NC+* being predicted to be the only
M ) tem having a fairly bound structure, at variance with the

/d);ningnge_of 619 cyanide form in the HCN+/HNC* pair.

Nall, Nale
We o
C.A. 1998, 144 N 4o
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F: CuC2H4

P:3 ’ / g '9 5—
55139. TeoperHueckoe HCCICNOBaHHE CBA3BIBAHHA aMMHaKa, MOHOOKCHJIE

* yrJeposia H JTHIEHA C ATOMOM, IHMCPOM H TpumepoM Mem. Theoretical study -
of the bonding of ammonia, carbon monoxide, and ethylene, to copper atom
dimer, and trimer / Fournier R. // J. Chem. Phys. - 1995.- 102, N 13. - C. 5396-:
5407. - Auram.
MertomoM $yHKLHOHANA TUIOTHOCTH B BapHaHTe Kona-11lomMa HccneoBaHs: -
accounamnshbie xommekcsl Culx]-A, x=1-3, A=NH[3], CO, C[2]H[4]
PaccMOTpeHbI CTPYKTYPhI € KOOp/HHaLHeil IMTAHIOB X OJTHOMY-TPEM aTOMAaM
C omnmoppeMenHo. ITpuBeneHa paBHOBCCHAR reoMeTpHs, KoneGaTeabHble
yacroThl. Jlns Bcex  cuydacB HanGonee CTaGHIBHBIMH  HaiileHb!
OMIHOKOOPIHHHPOBAHHEIE CTPYKTYPBI, OJIHAKO U Cu[3]CO u Cu[3|C[2]H[4,
CTPYKTYpHl € KOOpAMHalMeH X [BYM aToMaM Cu JHIIb HAa HECKONBKC
KKaJ/MOJIb BBILIE 110 YHEPTHH. Brutaz peaxcalii reoOMCTpHH Cu[3] n3mensercs -
or 0 no 3,4 xxan/mMois. Jlns Beex JIMTAHIOB B COTJIACHH € JKCMEPHM. IAHHBIME
JHEPrHA CBA3H YBEIHYHBACTCA C POCTOM X. OGcyxneHa NMpHPOZA CBAIH V-
*CABHCH K0NeGaTeILHBIX YacTOT MpH KXoMruiekcooGpa3oBaHHH.

. n A
P KX NE /99¢



P:3
SB139. Teopernucckoe HCCICMOBAHHE CBA3BIBAHHA aMMHaKa, MOHOOKCHIE,
yrlepozia H 3TILICHA C ATOMOM, JHIMEpOM H TpiMepoM Memi. Theoretical study
of the bonding of ammonia, carbon monoxide, and ethylene, to copper atom '
dimer, and trimer / Fournier R. // J. Chem. Phys. - 1995. - 102, N 13.-C. 5396
5407. - Auri. :
MeronoM ¢yHKUHOHANA TUIoTHOCTH B BapinanTe Komna-llloMma mccnemoBaus::
accounamusibie  xommiekcsl Culx]-A, x=1.3, A=NH[3], CO, C[2]H[4]
PaccMoTpeHB! CTPYKTYpBI ¢ KOOPHHAIHEIT IHIAHIOB K OMHOMY-TPEM aTOMaM
C omioBpeMenHo. IlpHuBemeHa paBHOBCCHAS TeOMETpHsA, KoneGaTeapHble:
yacrorsl. Jlnt Bcex cayyaeB  HanGonee  cTaGiuIBHBIMH - Haiimens:!
OIHOKOOPIHHHPOBAHHbIC CTPYKTYphI, omHako mis Cu[3]CO u Cu[3]C[2]H[4'1
CTPYKTyphl C KOOpmiHaumeii k aByM artoMaM Cu JHIIB Ha HECKONBKC
KKan/MoJIb BhILIE NO SHepriit. Biotax pentaxcaui reomerpii Cu[3] isMensercs |
- ot 0 o 3,4 xxan/Mois. [Nk BeeX JIMraHIOB B COMJIACHH C SKCIIEPHM. JaHHBIME
JHEPrHs CBA3H YBEIHYHBAcTCs ¢ poctoM X. O6cyxmeHa npuponma cBS3H |
CIIBHIH KOJICGaTeILHBIX YaCTOT NPH KOMIUIEKCO06pa3oBaHHH. |

T : ”"“'_”“J

PUWX. NG, /1996 ; | e
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F:Cu2CO

P:3 ;
55139. Teopernueckoe HcclemoBaHHE CBS3bIBAHHA aMMHaka, MOHOOKCHJE :
YIZIepozia i STHICHA C aTOMOM, IHMePOM M TpiMepoM Memit. Theoretical study

of the bonding of ammonia, carbon monoxide, and ethylene, to copper atom, |
dimer, and trimer / Fournier R. // J. Chem. Phys. - 1995. - 102, N 13. - C. 5396- ‘
5407. - Aura. L
MeronoM ¢yHxuHoHana ruroTHocTH B BapHante Kona-llloma mccnenmoBanst |
accounatupHele KoMmmutexcst Culx]-A, x=1-3, A=NH][3], CO, C[2JH[4].:

- PaccMOTpeHbI CTPYKTYpPbI € KOOP/HHALHEI JIHTAHZOB X OMHOMY-TPEM aTOMaM '
.C omnospemeHHo. IIpHBemeHa paBHOBeCHAast TeoMeTpHs, KoleGaTelabHble
‘yacrorsl. Jlnma Beex ciayuaeB  Haubonee  cTaGIUTBHBIMM - HAl{ICHBI |
OIIHOXOOPIHHHPOBAHHbIE CTPYKTYPHI, omHako it Cu[3]CO u Cu[3]C[2JH[4]
CTPYKTYphl C KoopmuHaumeii x msyM aroMaM Cu JHIIb HAa HECKOJNLKO !
xxanlmom, BBILIE N0 HEprHH. Biotan penakcawn reomerpun Cu[3] isMensercs

* ot 0 o 3,4 xxan/mons. J{Is BCEX IMCaHIOB B COMMACHH C JKCMEPHM. TAHHBIMH
JHEPrHA CBA3H YBENHYHBAcTCA ¢ pocroM X. OGcyxaeHa npupona cBs3H M
CIBHIH xoneGarem.xmx YacTOT NMPH KOMIUIEKCO0Gpa3oBaHHH. i

PN NS 1996




F:Cu3CO i
P:3 i
55139. Teopermiyeckoe HCCIeXOBAHHE CBA3BLIBAHHA aMMHaka, Monooxcuna
yriepona M THICHA C aTOMOM, IIHMEPOM H TpiHMepoM Memi. Theoretical study
- of the bonding of ammonia, carbon monoxide, and ethylene, to copper atom,:
“dimer, and trimer / Fournier R. // J. Chem. Phys. - 1995. - 102, N 13. - C. 5396-:
5407. - Aura. :
MeronoM ¢yHKIOHANA IUIoTHOCTH B BapHaHTe Kona-IlloMma mccnemoBanst:
accomtaTupubie  xoMrutexcst Culx]-A, x=1.3, A=NH[3], CO, C[2JH[4].!
PaccMOTpeHB! CTPYKTYpPbl C KOOPIHHALHCIT JIHTaHIOB K OHOMY-TPeM aToMam
C omuospeMenno. ITpHBeieHa paBHOBecHas TeOMCTpHs, Kodebarensnsie!
‘yactorel. Jlna  Beex cmydaeB  HanGonee  cTaGIILHBIME  HaiimeHb!
'OIHOKOOPIHHHPOBAHHbIE CTPYKTYphl, onHako mia Cu[3]CO u Cu[3]C[2]H[4]:
CIpYKTyphl € KoOp/HHauueii X aByM aroMaM Cu JHIIL Ha HECKONBKO: .
XKaJ/MOJb BbILIE 110 3HeprHH. Bxian penaxcauii reomerpin Cu[3] mamensercs :
or 0 no 3,4 xkan/Moxb. J{ng Bcex IMTAHIOB B COIIACHH C IKCNIEPHM. JAHHBIMH'
JHCPrHA CBS3H YBENHYHBAETCA ¢ pocToM X. OGcyxneHa npHpoaa CBS3H M’
. CABUIH. xoncsz:.ubnux YacToT NpH xoMnnexcooGpaaonamm

P KNS 1996
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[ﬂ(' / M?/ L 122: 223385t Sequential Bond Energies of Cu(CO)x* m?jéso).{

Ci (x = 1-4). Meyer, Franc; Chen, Yu-Min; Armentrout, P. B.

/\/ = / — (/ (Department of Chemistry, University of Utah, Salt Lake City, UT

\ 84112 USA). J. Am. Chem. Soc. 1995, 117(14), 4071-81 (Eng).

The sequential bond energies of Cu(CO);* and Ag(CO):* (x = 1-4)

are d.ea. by collision-induced dissocn. in a guided ion beam tandem

mass spectrometer. Values (in eV) for the 0 K (C0O);-1Cu+~CO bond!

energies are found to be 1.54 + 0.07, 1.78 % 0.03, 0.76 = 0.04. and

0.55 + 0.03 for x = 1-4, resp., while those for (CO);-1Ag*—CO are

detd. to be 0.92 = 0.05, 1.13 + 0.04, 0.57 % 0.08, and 0.47" (+0.19,

. —0.04) for x = 14, resp. The energies for loss of one CO from the
%é yééé mono- and dicarbonyls of both metal ions disagree with one set of
v theor. values, but those for Ag(CO):* (x = 1-3) are in excellent

» agreement with more recent theor. predictions and help verify the
[,/ LZ/‘L trends in stability found for these complexes in recent synthetic
studies. Trends in bond dissocn. energies with increasing ligation are”

»

.,L discussed for both systems and compared to those for isoelectronic

o) o i for bo
54 y 2 Ni(CO): and Co(CO)s- complexes. - R
@a ’ i SN | |
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21 b147. CrabunbHOCTL  KAapOGOHHNBHBIX  KOMMAEKCcoB
Cl—M—CO »3nemenros 11.rpynnst (M=Cu, Ag, Au). Sta-’
bility of group 11 carbonyl complexes Cl—M—CO
(M=Cu, Ag, Au) / Antes |, Dapprich- S., Frenking G.,
Schwerdtfeger P. // Inorg. Chem. .— 1996 .— 35 , Ne 7
— C. 2089—2096 .— Awurn. . Mecro xpaHenus [MHTB

OB6cyxpaensl aneKTPOHHOE CTPOeHMe M- CTabunbHOCTL Kap-.

6oHunbHLIX Komnnekcos xnopupos CIMCO (M=Cuy, Ag,.
Au). MMposepeHbl Heamnupud. pacuetbl (XD -4 MM2) atux
CUCTEeM C y4yeToMm koppensay. 3ddeKTos M ¢ MCNONb3OBaHU-
€M PEenaTUBUCTCKUX M HEPensTUBUCTCKMX NCeBAONOTEHLManos
Ans® atomos metanna. PaccunraHbl crpykrtypHele xapakrepu-'
CTMKM M uacToTbl Konebanuii. lMokasaHo, 4To yueT pensTu- -
BUCTCKMX MONP3BOK 3HAYUTENbHO YBENMYWBAET - IHEPTHIO AMC-.
counauyun  CIAu—CO. YcraHosneHo xopouwee ‘coBnageHue
PacCHUTaHHLIX W 3KCNepuM. paHHbix. OTtmedeHo, uTo BKnag .
d- u p-AO -atoma Mmertanna B cessbiBaowme MO no orTHo--
WEHHIO K B3aMMOAEHCTBMIO METanN—iMraHg BecbMma  Cy-
LiecCTBeHeH, B OTNMYME OT OLUEHOK, MONy4YeHHbIX M3 Mméccba-
y3poBckux  cnektpos. OB6cyxpeHbl  3HaueHus  rpagueHTa
anekTpudeckoro nons. OTMeEYEHO, 4TO 3TM BENMUYMHBI CUABLHO
3aBMCAT OT Koppensy. 3ddeKTos. A. B. CraHkesuu

0 Ao ) T PrOA 0T
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130: 358670t Far—infrared spectrum and structure of copper

monocarbonyl isolated in solid argon. Tremblay, Benogt; Manpcmr},

Laurent (Departement Genie Thermique et Energie, Institut Universi-

taire de Technologie de Pau, 64000 Pau, Fr.). Chgm. }_’hys. 1999, 242(2),

235-240 (Eng), Elsevier Science B.V..: The vibrational spectrum.of .

ground-state CuCO isolated in solid argon at low temp..has been rein-

vestigated.. The strongly IR absorbing mode, v, the low=frequency-
{ metal-ligand stretching and bending. modes v, and v; have been mea.’

éZ 1 sured in.the far+IR region.,With the help of various isotopic substitu-
tions using Cu 12C 160, Cu'23C 60 and Cu 12C, 280 and harmonic force—

3

{ ./ Aield-calcns. based on the assumption of:linear- and bent' geometries;
"ééﬂﬂW some of the mol: parameters (bond:force consts. and valence angle) can’
] be estd. and compared with theor. predictions and to those derived. for,

NiCO.". B Eet s e B

(.4, 1999 130, frd
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E: (3:u(CO) n+ /ny}

131:329080 Infrared spectra and density functional !
calculations of Cu(CO) Cu(CO)1-3, and Cu(C0)1-3- in
solid neon. Zhou, Mingfei; Andrews, Lester

Department of Chemistry, University of Virginia
Charlottesville, VA 2290 USA J. Chem. Phys., |
111(10), 4548-4557 (English) 1999 Laser-ablated Cu.

“atoms, cations, and electrons react with CO mols. ~~
to gi binary Cu carbonyl neutral complexes as well
as cation and anion complexe which are isolated in
solid Ne and Ar matrixes. Based on isotopic substi
as well as d. functional calcns. of isotopic
frequencies, absorptions at 2230.4, 2211.3, and
2202.1 cm-1 in Ne are assigned to C-0 stretching
vibr of the 1linear CuCO+ and Cu(CO)2+, trigonal
planar Cu(CO)3+, and tetrahedr Cu(CO)4+ cations.



The absorptions at 1746.2, 1793.9, and 1838.9 cm-1
in at 1733.4, 1780.8, and 1829.7 cm-1 in Ar are
assigned to the linear CuCO- Cu(CO)2-, and trigonal
planar Cu(CO)3- anions, resp. The solid Ne observ.
of Cu(CO)1-3 are 20-9 cm-1 blue shifted from the Ar'
matrix counterparts, are in agreement with previous'
thermal Cu atom matrix isolation studies. work
provides the 1st vibrational spectra of Cu(CO)1l-4+
and Cu(CO)1-3-.



F: CuCN- B0
P: 3
132:243448 Vibrationally resolved photoelectron.
spectra of CuCN- and AgCN and ab initio studies of '
the structure and bonding in CuCN. Boldyrev, '
Alexander I.; Li, Xi; Wang, Lai- Sheng :
Department of Chemistry and Biochemistry, i
Utah State University Logan, UT 84322~ 0300, USA '
J. Chem. Phys., 112(8), 3627-3632 (English)
2000 Vibrationally resolved photoelectron
spectroscopy is combined with ab initio calcns. to,
study the structure and chem. bonding in CuCN, CuCN-
+ A and AgCN-. The photoelectron spectra were
measured at 2 photon energies, and 355 nm and only,
detachment to the ground state of the neutral was obs
at both detachment energies. The adiabatic electron

C. S 2020, 154



affinity and metal-C vibrational frequency were
obtained to be 1.466 (0.010) eV and 480(30) cm 1.588
(0.010) eV and 390(30) cm-1 for CuCN and AgCN, resp. -
In the ab ini calcns., both CuCN and CuCN- have
linear C.infin.V structures. Isocyanid CuNC and
CuNC- are 10.7 and 6.5 kcal/mol [at the CCSD(T)/6-
311+G(3d) //CCSD(T) /6-311+G* level of theory] higher
in energy. Cyclic structures are transition states
for the cyanide-isocyanide isomerization The calcd.
electron binding energies and vibrational frequency
are in goo agreement with the exptl. measurements.

The combined exptl. and theor. efforts allow one to
elucidate the structures of CuCN and CuCN-, and the
nature of their chem. bonding.
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F: Cun(CN)m

P: 3 :
133:273628 Photoelectron spectroscopy of copper
cyanide cluster anions. On the possibility of |
linear and ring structures. Negishi, Yuichi;

Yasuike, Tomokazu; Hayakawa, Fumitaka; Kizawa,
Miki; Yabushita, Satoshi; Nakajima, Atsushi; Kaya,
Koji Faculty of Science and Technology,

Department of Chemistry, Keio University

Kohoku-ku, Yokohama 223-8522, Japan J.
Cchem. Phys., 113(5), 1725-1731 (English) 2000.

The electronic properties of copper cyanide |
cluster anions [Cun(CN)m-; n = 1-6, m = 1-6] were

studied using photoelectron spectroscopy (PES) with
a magnetic-bottle type electron spectrometer. Both
the anions and the cations of the Cun(CN)m cluster
were generated by laser vaporization of a molded Cu

cyanide rod in _a He carrier gas. In_ the mass



spectra, abundant clusters were produced at the-

compn. of (n,m) = (n, n+l; n = 1-6) and (n, n; n =
4 and 5) for the anions, whereas more abundant
clusters were obsd. at (n, n-1; n = 1-9) for the .
cations. The  stability of Cun(CN)n+l- and

Cun(CN)n-1+ clusters is attributed to their
electronic structure, where ionic Cu+ and CN- are
linked alternately in a linear geometry. The PES
spectra of the Cun(CN)m- anions show that the (n,
n+l) clusters exhibit an extremely large EA of >4.5
eV, while the EA's o¢f the 1less abundant (n,n)
clusters increase monotonously with cluster size
from 1.3 eV (n = 1) to 3.12 eV (n = 6), except for
n = 4 and 5. Together with theor. calcns. by the
d. functional ‘theory (DFT), 2 different linear
isomers were found for (n,n) clusters, where CN '
takes - a opposite direction toward Cu. For
Cu4d (CN)4- and Cu5(CN)5-, moreover, the PES spectra
show 2 components of distinctly different peak
shape, suggesting that a ring isomer should coexist
with the linear ones.

=



F: Cu(CO)n+ ’
P: 3 § o2 2%

132:142181 Copper (I) and silver(I) carbonyls. To be
or not to be nonclass, Strauss, Steven H. Department
of Chemistry, Colorado State University Fort

Collins, CO 80523, USA J. Chem. Soc., Dalton Trans.,

(1), 1-6 (English) 2000 The traditional, or classical, -
picture of M-CO bonding is not a good mode for more than
200 metal carbonyl species with av. .nu.(CO) values
greater 2143 cm-1. These "nonclassical" complexes,
exemplified in this Perspecti the cations Cu(CO)n+ and
Ag(CO)n+ (n = 1-4), possess M-CO interactions th best
described as M.ltwarw.CO .sigma. bonds having a
significant electros component. There is relatively
little M.fwdarw.CO .pi. back-bonding. Ho despite the
similarity in .nu.(CO) values, homologous Cu(CO)n+ and
Ag(CO) complexes behave differently when subjected to
perturbations such as stre the metal-carbon bonds or
adding a pair of weak ligands to the metal cent

¢ A 2090, 22
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