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7 - 2B45. CO, CS, Ny, PF; u CNCH; B xauectse g-mo- 1,
/ A /ﬂ’ﬂ}_.o * HOPOB H g-akuenTopos. TeopeTHuecKoe HCJaef0OBaHHE Me- 'ﬁfg
S . TOOM ' NepPeXOXHOr0 COCTOSIHHS Xaprpn—dwoxa—Cneﬁ-repa.(
Ziegler Tom,Rauk Arvi. CO, CS, Ni PFs, 'and
//{Z/M [jj CNCH; as ¢ donors: and xv “acceptors. A theoretical stu-:
-7_’ dy by the Hartree—‘fﬁFock-—S]ater-transition‘—state met-
hod. «Inorg. Chem., 1979, 18, Ne:7; 1755—1759 (anm.)(
(//’ 7 If& N /)f JIHCKpeTHRIM BapHai, MCTOZOM C* HCII0J1b30BaHHEM s
2 /IR panentHBIX opOuraseil.Gasuca “ABYX-'H TPEXIKCIOHEHTHHX |
5 C/IefTePOBCKHX (BYHKII ~ paccdnTaio: s1eKTpOHHOoE CTpoe- |
(4{' //ﬂ/' j)r . Hie kommaexkcos  Ni(CO)Y;L (L=CO,*CZNi, PFy_ u
1
g

5» CNCH;) 1 HCCeROBaNT O AOHOPHAT W Ji-akUenTOpHas

5 cnocobrocTH Jmrangos L. M3 aHanusa noOJyyeHHHX 3apsi-
//’.’ 27, JIOBLIX pacrpefleeHHit B HCCTEJOBaHHHX KOMIJeKcax cJe-
4 [0);'[/" //' nyeT, uTO O-JOHHpOBaHie AAA L' Bo3pacraer (B 2paay
~ CS~CO>CNCH;>N,~PF,, a AaTHBHAR 7-CBAI3b YCHM-

. ~Baercst B paty CNCH;>CS>ICO>PFs>N, Iloanne

I &ty oneprun cBsisH Mexay ¢parmentamit Ni(COs) u - L, BKna--
2o /,,2. AN B HHX OT O-ZOHHPOBAHHA M JATHBHOIO J-JOHHPOBA-

&1 M”“/'f HHSA, @ TaKxe onnmu%gmonaHuue_nmmu_csazeﬁ_Ni—L,

A




BBIUHCTEH METOAOM IEPeXOAHOro  COCTORHHSA (¢Theor.[
Chim. Acta», 1977, 46, 1). IToxasaHo, 4TO /st ONMHCAHHST .
XHM. CB3H B KOMIUICKCAX KapGOHHJOB G-JOHHPOBaHHE I |
XaTHBHOE 7i-AOHHPOBAHHE OJHHAKOBO BaxHHl, Pacdern Ha- '
crotw Ban kom CO (vco) B xommiexce Ni(CO)4 moxa-
3a/H, 9TO 3HaueHHEe Vco YMEHbLIAeTCs NpH HaMHIHI 06- .
DaTHOTO 7(-JOHHPOBAHIS, OJHAKO 3TO yMEHbLICHHE KOMMEH- ‘
CHpYeTCS yBeJHYEHHeM Vco 3a CYeT CTCpHU. B3aHMOACH-
creiit Mexkay Ni(CO); m CO, Tak HUTO H3MEHEHHA B -
Vco He MOTYT CHYXKHTb MEPOf OLEHKH BEJHIHHH JaTHB-
HOFO 7i-MOHHPOBAHHS B CBS3H MeTajl—iuranji. 3aBHCH-
MOCTb Vco OT O-JOHHpOBaHHMSI Maja. [list BceX JHraHion
L  BouUHCJAeHH OTHOCHT. CTaGHIBHOCTH  KOMILIEKCOB
Ni(CO)sL, n3 k-pux Ni(CO)3;N, sBasercs Haumenee Cra- ;
Guapnbiy (AE=48,3 xkai/monb). H. A -Tono.nb/‘
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Ni (Cls)~ (72602 ) 198/

7 B234. = 3apskennble KapOOHMAB B MaTpHuax. CTpyK=|

'/ , TypHOE HCCJEN0BaHHE _Ni(CO)s™, Cr(CO)s— u Fe(CO)4~ ‘
4 N ( ﬂ{) / METOJIOM HH(pPaKpaCHOI —CHEKTPOCKOTHH. Brecze Pa-
/ 3 ul A, Burdett Jeremy K, Turner James J.!
Charged carbonyls in matrices. An Infrared structural’

characterization of Ni(CO)s~, Cr(CO)s—, and Fe(CO)4~.

1) «Inorg. Chem.», 1981, 20, Ne' 10, 3369—3378 - (auru.)

C Uccnenosanst MK-cekTpsl - B 06/1aCTH Kosne6anuip

¢ 7 a CO-rpynnbl aHHOHOB KapGoHiJ0B BaHalHd, HHKeJs,, XpoMa
ﬂtl y’ﬁ ) KeJesa H30JHPOBAHHBIX B aproHosoit Marpuue. Hcnosb-|

, §OBaJ‘1HCb TPH MeTOAa MOAyYeHis 3apsiKEHHBIX xapéommon’
MeTasnos: BY®-oGnyuenne MaTpHIbL, SJCKTpONHAL 60M=

‘26apm{ponxa MATpHIUBI ‘1 COOCAKICHHE HEHTP. KapGoHiIOoB:

MeTaJJoB ¢ aTOMaMH 1€l MeTanjaon ¢ IIOCJIeIlnyU.lﬂMl

/\q)o-romxaoM MaTpHubl. IlpnBefena —cxeMma 371eKTPOHHOMH
Zyunm. Ha oOCHOBAHHH aHaJH3a H30TONMHOrO paclienyeHis;

,{1} { capuros mosoc (mo 1%13C) .orpexenena CTPyKTypa HC-
-1) CO rpynnbl i CTPYKTYpa MOJEKYJ HellTp. H 3a-

JeAyeMbIX  KapGOHHJIOB. 3nauenita 4acTtoT  KOJeOaHHI
L rpaa (B c™M ]
X, [ 35’,(/ Q/ A ¥ puemmix xapGomnaos: V(CO)s— 1976 V. (CO)s= (e




metpus Op) — 1864, 'V(CO)g*t  (Boamoxuo Or) — 2070,
Ni(CO)3 (Dsn)—2016, Ni{CQ)s (Dsn)—1858, Ni(CO)4i
(Ta) —2052, Ni(CO)y+=2178,"Cr(CO)s . (OW) —1990;
Cr(CO)et — 2095, Cr(CO)s (C,u)——QOEﬁB (cHMMeTpHSE
Koae6anna a;), 1965 (e 33 (a1), Cr(CO)s~ (C")—i
1855 (e), 1898.(a;), Fe(CO)st—2120, Fe(CO)s~ (Civ)— |
1864, 1854. PaccMoTpelbl H 06CYy:KAeHH H3MEHEHNs B Yacs
ToTax KoJebanuit CO-rpynnmel npu nepexoge OT HEHTP. |
MOJICKY/1 K HOHaM M MeXaHHaM o0OpasoBanus HOHOB. OTme-|
uyaercst, uro npu  ¢oroause  Ni(CO)s~, Cr(CO)s~ n;
Fe(CO)4~ BuaumMbM H Y®-H3ayyeHHEM MPOHCXOAHT  HX!
¢dorononnsauus, a He otweryedne — CO-rpymnsl. |
O oo .B._M._KoB6a|
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L Ny B128. Jlascpuas (OTOSMEKTPOHHAS  CNEKTPOCKOMHS:

Ni(CO)a~, n=1—3. Laser photoelectron spectrometry of;

Ni(CO)n~, n=1—3. Stevens Amy E. Fieger-

) le C. S, Lineberger W. C.. «J. Amer. Chem. Soc.»,

ﬂ :/ —3 1982, 104, Ne 19, 5026—5031 (anra) ;
" Ha ycranoBke, cocrosimieil H3 pa3psiAHOTO HOHHOTO (e

TOYHHKA, HOHHOrO ¢uabTpa Bina, HomHOro apromnosoro:

nasepa (A 488 M) u mOMyCHCPHY. SHEPreTHU. SMEKTPOH~

HOTO aHAJH3aTOpPa, H3MEPCHH 3JICKTPOHHHE (OTOHOHH3ALL.

" cnektpul Ni(CO) n—~. Honnt Ni(CO),~ moaywann ns cwmecn!

,)L“ /46 CO ¢ Ni(CO)4. M3 crexTpoB ONpeAeseHH 3HAUEHHs CPOA--
) / crea K anextpony (C3) maa NiCO (C3=0,804%0,12 3B),’
Ni(CO), (C3=0,643+0,014 3B) a Ni(CO); (C9=1,077=

+0,013 3B). Has wmeiitp. knacrepoB Ni(CO)n, . n=14,

nonyueHs! 3HaueHHsA wactor cuHMM. kKoa. C—O, a Takes

BEJHYHHBL SHEPTHil  CBS3H  METaJUl — YIACpOS. |

ceeiliimion o E. Huxonaes!

X./953, _4_91 WY




NelCO)y~ o777 B35 1934

97: 117749v Laser photoelectron spectrometry of Ni(CO)a-,

o = 1-3. Stevens, Amy E.; Feigerle, C. S.; Lineberger, W. C.

(Dep. Chem., Univ. Colorado, Boulder, CO 80309 USA). J. Am.

Chem. Soc. 1982, 104(19), 5026-31 (Eng). Photoelectron

3 a of the neg. ions Ni(CO)w, n = 1-3, obtained with a

ixed-frequency Ar-ion laser operating at 488 nm are reported.

. The spectra provide the electron affinities for this series,
0 /]w EA[Niféon = 0.804 = 0.012 eV, EA[Ni(CO)2] = 0.643 % 0.014
eV, and EA[Ni(CO)s] = 1.077 % 0.013 eV. The sym. C-O

- vibrational frequencies for the neutral complexes are obtained
y from the spectra. Metal-carbonyl bond strengths for the neutral
carbonyls, Ni(CO)a, n = 1-4, are derived from these and other

W data. Electronic and geometric structure of ions and neutrals is
e (CO), N /z'/‘ (0 (A, Ve-o)
0. A-19%8 97, W1y DL Likind e
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17 B1062.  DJeKTPOHHOE CTPOEHHE KAPOOHHJBHBIX KJaa-:
crepoB MmerananoB. 2. Hccaenosanwe merogom UMNAN Ter-;
pa-, NEHTa- M rekcasAepHbIX Komnaekcos HuKeas. Electro-|
-nic structure of metal carbonyl clusters. 2. An INDO in-
vestigation of tetra- penta-, and hexanuclear nickel com-:
plexes. Fantucci Piercarlo, Pacchioni Gi-’
anfranco, Valenti Venanzio. «Inorg. Chem.»,:
1984, 23, Ne 2, 247—253 (amra.) ' : ;

Metoaom CCIT MO JIKAO B noaysMnHpHY. mpHGJIHKe- |

: uuu YIIOIT paccuHTaHo 3JeKTPOHHOE CTPOEHHE KOMILJIeK-
7/}[[%2”’) coB_Niy(CO)e(n-CO)s,  (Nis(CO)s(1-CO)s?~, (Niy(CO)s-
J _(1-CO)sH) =, Nis(CO)o(4-CO)s, ~ (Nis(CO)o(p-COs)*-,

?/l ( Ml Mf[ M1 ENis(CO)s (1-CO)s," (Nig(CO)6(p-CO)s?*~. Hccaenosana Kop-'
pesAlHs MeXAy CTaGHJbHOCTBIO MOJIEKYJ H 3JEKTPOHHOIt !

” MJIOTHOCTBIO HAa aToMaxX MeTa/Jla H JIHFaHAOB. DICKTPOH-|
/Z«W/’“C(/& Has IUVIOTHOCTb KapGOHHJbHBLIX JIHFAHAOB ONMHCaHa B Tep-|
MHHAX H3MeHeHHs 3acesennocTeii MO cBoGoaHoit MoJjeky-

asl CO, 4TO MO3BOJIHJO HCCJAEAOBaTh CHCTEMATHU. H3MeHe- |

HHSA nouopno-akienropuux CB-B KOODJIHHHDOBAHHBIX _Kap- !

X-/98Y, 19, w1 F \



GOHHJILHHX rpynm. Boluxcnens! BKJAaan B CTa6GHABHOCTD
KOMIIJIGKCOB OT B3aHMOJAEHCTBHil  MeTalJ—MeTanl, Me-:
Taan—aurang ® Jaurang—anrand. Ilokasano, uTo XOTH
OCHOBHO{T BKJaj B CTaGHJIbHOCTb KOMIJIEKCOB BHOCHT Mpst-
Moe B3auMojeficTBHe Mexay atoMoM Nb u KoopamHHpO-
BaHHBIMH K HeMYy JIHFaHIaMH, CYUIeCTBeHHble CBf3HBalO-
IIHe B3aHMOJEHCTBHA PeaNH3yIOTCH TaKiKe MEXIYy aTOMOM
Ni u JuraHgaMH, KOCBEHHO CBSI3aHHLIMH C HHM, a TaKiKe.
MeX1y pasJHuHBIMH rpynnamu Jurannos. Ilokasawo, uTo:
BCe BHYTPHMOJIEK. B3aHMOJEMCTBHS BHOCAT CYLIECTBEHHO
GOJbIIKIT BKJaA B CTaGHJAbHOCTb KOMIMJEKCOB, 4e€M npsMoe:
B3auMopeficTBHe MeTaan—mertana. [las Bcex HCcIel0BaH-
HHX CHCTeM HefiTpanbhbie (OpMBl KaacTepos GoJee cTa-
GHJIbHB, YeM COOTB. aHHOHHbIE (OPMBL. H. A. Tonoas
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12 1102.  BzaumoneficTBHE MEXAY HHKeAEM M nuraun-}
HBIMH Tpynnamu — xapGoHH/oM, BOnOH H dochuHoM. Inte-

raction between nic igand groups carbonyl,|
water, and phosphine. Blomberg Margareta R A,
Brandemark UIf B, Siegbahn Per E. M,
Mathisen Kirsten Broch, Karlstrém Gun.
nar. «J. Phys. Chem.», 1985, 89, Ne 11: 5th Amer. Coni!
Theor. Chem., Grand Teton Nat. Park, Wyo., June 15—
20, 1984, 2171—2180 (anra.)

Hesmmupuu. meronom CCIT MO JIKAO, metonamn MK
CCIT u xoudurypau. B3aHMOAEHCTBHS C ONTHMH3alMe(]
FeOMETDHH HCC/Ie10BaHO 3JjekTpoHHoe crpoenye Ni(CO),
X= 4 _(I-I1I), Ni(H,0)= (IV, V) u Ni(PH;), Zel,;
VII), x=1, 2. eprin ANCCOLHAHN JIAT, an .
paBubiMH 29,9 u —2,1 coctosmuii 'S+ u A aas 1; 57,1;.
86,2; 23,8; 50,2; 13,7 u 41,0 aaa HI—VII cooTseTcTBenko, .
IlpuBenenst paBHOBecHast TeOMETpPHs, pacnpefeeHHs 3Jek..
TPOHHOIl NJOTHOCTH, NpOBeAeH aHaJH3 3acejeHHOCTefr. [To-
Ka3aHo, 4TO Ha_CBfI3b B KOMIUIEKCAX CHJbHOE BJHsHHe

. @ ().
b /985 18,010 L ALBO



OKa3blBaeT TO, UTO pAA OpGHTajeil ABJAAETCS NOYTH Bbl-
POXKJAEHHLIMH, YTO MPHBOAHT K OYeHb MJOXHM pe3yabTaTaM
s oTHOocHTeNbHHX sHepruit B Metoge CCIL  Kputhu.
BJIHsIHHE Ha CBs3b OKa3blBaeT pacrnpejelieHHe 3JeKTPOHOB'
B nape ru6puiHbX opOuTaaeit (4s, 3d;): B 3aBHCHMOCTH
OT BJIHSIHHA JIMTAHJOB 3ace/IeHHOCTb THGPHIAHLIX OpOHTaJelt
Mmensercs ot 1,27; 0,73 aas IV no 1,94; 0,06 aas I. Ilp

o6pasoBannH m-cBsieii ¢ suraupamu (8 I—III, VI, VII

COOTBETCTBYIOLIAsl pa3phIXJsiomasi op6GuTaib BCeraa CHALHO
3acescHa. Ilpounoctb cBsi3aH yBesnuuBaeTcss B psAY JHT@H-
nos PH3<H,0<CO, uTo o6bsicHsieTcst ycH/JEHHEM 7-KOM-
nonentol. Heanneiinoe yBesnuenue npouHOCTH CBA3H NpH
pocre x aas IV—VII o6bsicieno sddektamn sd-ru6punn-
3alHH M KBaJApPaTHYHBLIM XapaKTepOM B3aHMOIENCTBHS OH-'
TOJb — HHAYUHPOBaHHbIT ‘AuNOAb. Bu6a. 33. B.JI. JleGenes

=
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21 61051.  Mpnmenenne merona JIKITO-Xa x mu3yvye-
uuio  xemocop6umn; xaacrep NiCO. Application' of the
LCGTO—Xe. method to chemiSorplion: studics: the clus-.
ter Ni,CO. J6rg H., Résch N. «Int. J. Quantum Chem.,
Quantum Chem. Symp.», 1985, Ne 19, 747 (aura.)

C ueanio nceaepoBaniust xemocopOuun CO na I1s Ni(001)
u Ni(111) meromom JIKAO-Xa’B Gasnce opGurasneit rayc-
cosa Ttuna (JIKI'TO-Xo) paccynTaHo 3JEKTPOHHOE CTpoe-
uue kaacrepa Ni,CO. OnpeneneHbl  PABHOBECHHIC AJMHHH
cpsiseit Ni—C ' C—O0, 1,72—1,19° A coots.  dueprus,
ez (Nig)—CO ouenena B 3,48 3B, uTO cyiuecrBenuo
Goabiue sHepruit xemocopGunn 1,13 3B ans CO/Ni (111),
u 1,30 3B xas CO/Ni (001). Paccunranuble CHJIOBHE no-|
cTosinbe (B CKOOKaX SKCNEPHM.  3HAyCHHSH) fNic, Nie='
=371 -(2,60), fxic,’co=1,0% u  fco,co=1371
(14,30) mau/A. B npexnonoxkeHHH GeCKOHEUHO Godblioj
MaccHl .atomoB Ni  BBIUHCJAEHBI  YacTOTHl  KoJeOahuf
o (Ni—C) =455 (380, 400) cm~!, @ (C—O)=1850 (1870,
1810) cM~! [nepBoe M BTOpOe UHCJO B CKOGKAax cootp,
skcnepuM. aanuuM aas cucreM CO/Ni (001) u CO/Ni'(lll)
*€00TBETCTBEHHO] . N L . K Tononp
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7' 8B1262. ° CnekTpbl 3JeKTPOHHOTO NMAapaMarHHTHOro pe- .
‘30HaHca Tpex OGHANEpHbIX KapGOHHJIOB HHKeJsl, 3aXBayeH- '
HblX B KpHnToHOBoi Matpuue: . Nio(CO)st, Nip(CO);~ u
Ni;(CO)s+. EPR spectra and. structures of thiree binuc-.
Pl?:?alr nickel carbonyls trapped ‘in a krypton matrix: Ni,-,
(CO)st+, Nip(CO);~, and Nip(CO)st. Morton J. R,
Preston K. F. «Inorg. Chem.», 1985, 24, Ne 21, 3317—|
3319 (auru.) ’ s - 4

B X-guanasone npu 77 K nccnenoBanbl cmexkTpnl SIIP!
Ni(CO), B KpunTOHOBOfi  MaTpHle nocie  y-00JyueHus.
(°Co). Auanns 3KcNepHM. LaHHBLIX NpoBeJeH C NpPHBJeYe-.
HHEM METOJMKH IOCTPOCHHSI TeOp. CNEKTPOB H 3KCIepHy.|
CMeKTPOB A 00pasnob, 06oralleHHHX H3oTonamu S'Nj '
13C, Ycranosseno, 4yTo B CleKTpax HaGJioaaloTcs _cnrﬂanu!
OT TPex THNOB mapamarH. LEHTPOB, AJS K-DBIX paapemaer-f
csi CTC ot mneckosbkux atomoB '*C 'H aByx atomoB SINj.!
IToka3ano, YTO "3TH UEHTPH MOXHO  HIAEHTHHUHPOBATL'
kak  Ousagepusle kapGounan  Niy(CO)gt Nip(CO);~ i
Niz(CO)e*+. c_pymst, omunm u asymsa _ CO-mocTiamu'

X. /986, L9~



‘cooTB. ‘B mepBEIX ABYX HecmapenHbe 3eKTPOHH 3aHHMAIOT'
TpeHMyliecTBeHHO d- M p-opOuTann  atoMoB Ni, cooTB.:

‘,B TpPEeTbeéM OHHK CHJBHO JEJOKaJMH30BaHBI Ha JIHFaHABI.
: e s e e _JO. B..Pakuiuu.
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‘a B_MII/2 saBhweno na ~0,03 A, i _Bcex CHCTeM_ompe-!

X.1986, 19, W19

/986

1} 19 B1099.: ~Pacyer KoseGaTeqbHbX 'CNEKTPOB KapGory-
oB Hukens Ni(CO)n, n=1—4, HEIMOHPHYECKHM MeTo-'
Aom camocoriacosanioro noas. Ab initio SCF study of
the vibrational spectra- of nickel carbonyls - Ni(CO),,
n=1—4.. Céarsky Petr, Dedieu Alain. «Chem,
Phys.», 1986, 103, Ne 2—3, 265—275 (aura.) .
Orpanuuennciv Meromom Xaprpu-Poka (OX®P) Bhnpir:!
HEeHbl PacyeTH 3JeKTPOHHOTO H TIeOMETPHY. CTPOEHHs Kap.!
Gonnnos mukenst NiCO('S*, Ces), Ni(CO)2('E+Dgp),
Ni(CO)s(*Ay, Dsn) u Ni(CO), (Tq4, *4;). Hcnonbaopay
Gasuc Ni[13s7p5d] ¢ auddysnbmMu -uuaMu p- u d-THna,
CrpynnHpoBanusiit ao [5s3p3d], TpexaKcnoleHTHHA anas 3d.
H BaJICHTHO-pACILEIVIEHHbIT Aas1 4s H 4p-opGirtaneii; C, O
[9s5p]—[3s2p]. Ona cpasnenus. CO u NiCO paccynra-i
HH C YYeTOM 3JICKTPOHHOR KODpEJsUHH B PaMKaX TEOpHH!
poamyuwiennit Measepa-Ilneccera 2-ro mnopsaka (MI1/2).
Haiigeno, uto B OX® R(C—O) 3auuxkeno Ha ~0,01 A,




ZedeHE onTHManbHas aauHa ceasn C—O, KoaeGatenbHHe:
MACTOTH H CHJIOBBHIE IIOCTOSIHHBEIE; MOCTPOEHO CHJIOBOe noJe
H NPOaHaJH3HPOBaHH H30TOMHHe CABHrH. Pacuern mnoaso-
JMJH JIHWb KauecTBeHHo uHTepnpernpoBaTh HK-cnekTp
Ni(CO)4, o6GHapyxeHH TaKe 3aTPyAHEHHs IpH OTHOCe-
HHHM 4acToT aHTHCHM. BaJ. Koa. Ni—C B Ni(CO), u Ni-,
(CO);. -OtHoCHT. BEJIHYMHEL H3OTOMHEIX CABHIOB H HX Be-!

JIMYHHE TepefaHH B COOTBETCTBHH C SKCIEDHMEHTOM. -
o s b N 6 R A G

N
Ka
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/986
B 8 J1112. 'Heamnupuuecxoe nayuenue merogom CCII ko-|
JebaTeabHblx cnekTpos KapGonuaos nukeas Ni(CO)n (n=
=1—4). Ab initio SCF study of the vibrafional spcctra
of nickel carbonyls Ni(CO)n, n=1—4. Carsky Pet r,!
Dedieu Alain. «Chem. Phys.», 1986, 103, Ne 2—3, 265—!
275 (amra.)

C nomowpio Meroga CCII npun Hcnonb3oBaHHH paculn-
penHoro GasicHoro HaGopa H3 CrpynnHpPOBaHHBIX FayCCOBHLIX]
(-t NpOBeACH pacyeT OCHOBHOTO — NOJHOCHMMETPHYHOrO
9JIeKTPOHHOrO COCTOSHHs A/ist KapOonuaoB uukeas Ni(CO),
(n=1—4). Pacuer npoBeseH ¢ ONTHMH3allHeil PABHOBCCHOI]
COMCTPHH rpafHeHTHHM MeTogoM. las monekynast NiCO
pezyabTaThl, noayuyennsle MerogoM CCII, noATBCpMKACHE ¢
[IOMOLILIO PACUCTOB M0 TeopHH Bo3myutenuit Monnepa-Tliec-!
cera BToporo nopstaka. Onpenenensl KoJe0arte/blble yacTo-
TH, AJA MOJICKYJ, COACPXAUIHX Pa3JHYHblE H3OTONEI yrJe-
pOA@ H KHCJIOPOAA, @ TAKKC HHTCHCHBHOCTH JIHHHA B KO-
neGatenbhbix cnekrpax. Jas monexyan Ni(CO), noayven-
Hble ‘KoseOaTe/bHbIe CNEKTPH CPaBHEHBI € 3KCHEPHM. nam-
HbiMH. IS ApYrHX. MOJICKYJ Ha OCHOBe. pPacycToB npen-
CKa3aHBl KoJeGaTesbHble CHEKTPH B 00/JaCTH BaJeHTHHX
RevieGannii Ni-C i B oGnacti nedopwmau. koneGaunit, E. K|
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UHH H CPOACTBO K 3JEKTPOHY KapGouMaa HuKeas. The vib.!
rational frequencies, the dissociation energy, and the elect-;
ron affinity.of nickel carbonyl. Blomber gMargare-
ta, Brandemark Ulf, Johansson Jerry, Siegbahn Per, Wen-!
nerberg Jan. «J. Chem. Phys.», 1988, 88, Ne 7, 4324—4333!
(anra.) i
IIposenen Teoperiy. pacuer wactor rapmonny. KoJaeGauuii |

W sneprii nuccounaunn D, kapGonmaa uukeas (I) u ero!
TNOJIOKUTCJIbILIX H OTPHUAT. HOHOB. OGCYXKIeHa  3aBhC-|
MOCTb BCJHYHHE D, OT KOPpeJsllHil BaJCHTHHX 3nex'rponon‘
KapOoHH/IbHX rpynn. TTokasauo, uTo yueT Takux Koppeas- !
uuit onpesensier namenenne D, na 17 Kkaa/Moab npu ONTH- |

'ManbHOM 3navennu D, paBHOM 33 RKaJ/MOMb. Otyeyero, |

Z . 4YTO npicoeAnHeHHe aToMa Ni BH3bIBaeT H3MEHCHHE YaCTOTH !
I/Z Y BAJIEHTHOrO KoJieGauus KapGOHHALHOI rpynnu Ha 143 cn—l,,'
TOrAa KaK B3aHMOJENCTBHe KoneGamuit cBsizeit Ni—C 1y

C—O npHBOAHT K H3MeHeHHIO WacTOTH Ha 20 cym—l, ycra-;

HOBJICHO NoA00He Beanuuu De B .1 ero nonax. BuGi. 40.;
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o 21926 1988

- 2J1138. ueprus cessu Ni—CO B Ni(CO). (x=1—
4). Teopernueckoe uccaeposanme. The Ni—CO binding
energy in Ni(CO). (x=1—4). A theoretical investiga-
tion / Blomberg Margareta R. A., Brandemark Ulf B.;
-Siegbahn Per E. M. Wennerberg Jan, Bauschlicher
‘Charles W., Jr. //-J. Amer. Chem. Soc.— 1988.—- 110;
Ne 20.— C. 6650—6655.— Amra. |
* Hesmnupuueckum merogom CCIT MO JIKAO s npH6an-
-#KEHHH TIONHOr0 AKTHBHOTO MPOCTPAHCTBA C NOCAEAYIOWIHM
YHeTOM KOppesslHil 3/MCKTPOHOB METOAOM  KOH(Hrypaw,
B3aHMOJEHCTBHA HAH CBA3aHHOrO NMapHOro ¢byHKUHOHANA:
HCCJICIOBAHO 3JIEKTPOHHOE CTPOCHHE KapGOHH/IOB Ni(COZs%
x=1—4. Hcnoab3oBaum Gosabline 0a3uChl raycconmyx'
G&-UHi. ¢ BKJIOYEHHEM IOJsAPH3aUHOHHBIX ¢-uuit. Suepruu
'CBA3H NepBoil, BTOpoit H T. 4. rpynn CO B Ni(CO), Haii-
AeHbl paBHHIMH 30 KKaj/MOMb  (3KCHepHM. 3Havene 29),!
29 (54), 36 (13) u 24 (25). [Monnas smeprust cpsa3y paBHa|
120_KKaﬂ/MowKCﬂeDHM._,3}!3}(6_!(}1@341_20 JHaH - 140). Bu-]
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-/ Gl A L 90106, Dueprun u nammn chszeii B Ni(CO)., x=|

[¥=1-9)

La ﬂ

—1—4, [pumeHenHe TEOPHH CBA3AHHLIX KaacTepos. Bin-
ding energies and bond distances of Ni(CO)., x=1—4,
An application of coupled-cluster theory / Blomberg Mar-
gareta R. A, Siegbahn Per E. M., Lee Timothy J,, Ren-‘l

]

dell Alistair P., Rice Julia E. // J. Chem. Phys.— 1991.
— 95, No 8.— C. 5898—5905.— Amur..

MeTo CBSI3aHHLIX KJIAcCTePOB C BKJIOYCHHCM OMHO-, JBY-
W TpexKpaTHLIX Bo30y:KAeHHiT MPHMCHEH JJIsl pacucTa sHep-'
rHil W AJHH  CBA3CH  MCTaJI—JHTaHA B KOMIUIeKcaXx;
Ni(CO) = (x=l\—ai)_. IMoayyennwie pesy/bTaTbl COrJACyIOT-|
¢l ¢ JAanHbIMH, DACCYHTAHHLIMH B NPHOJHIKCHHH (YHKWHO-'
Hasna cBs3aHHbIX nap. IToxkasaHo, 4TO BKJad TPEXKPaTHBIX;
BO30y2K/JCHHIT B 3HCPrHH CBfA3Cil Beank: oT 15 KkaJ/Moub
g x=1 g0 30 xkaja/Moab ans x==4. Ilas kKoMmmJickca c,
X=4 paccunTaHHasi 3Heprus cBsi3H 125 Kkaa/Mosab M pac-
cyHTaHHas AJuHa csssn 3,46 ap. e

b (992, V9.
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* 4B1031. Xumuueckan csa3s 8 knacrepax KapGéfiffmos

HWKens Mmanoro, cpeguero u Gonsworo pasmepa. Chemi-
cal bonding in low. medium- and high-nuclearity nickel
carbonyl clusters /Pacchioni G anfranco, Lutz Ackermann,
Notker Résch /Gazz. chim. ital .—1992 .—122 Ne 6 .—C.
205—214 .—Awnrn. . :

Uccneposana 3aneKkTpoHHas CTPyKTypa HeRTP. M  otpuua-
TENLHO  3aPAXKEHHbIX KapBOHMNAMPOBAHHLIX KNACTEPOB  Hu-
Kens Ni;(CO)G, Ni.(CO),;, Nis(co)u, Nig(COL(PH)s, Ni,c-
(CO)is, "NI(TO)1s, NiioGe(CO)o, NizCe(COMs M Nigg(CO)ss.
Pacuetsi nposeaeHbl MeTOAOM NOKaNLHOM CNMHOBON NnOT-
HOCTW B  NpubnuXKeHun nuHelHONW KoMBuHauum opburtanesn
rayccosa Ttuna. Haigeno, uYto Ans ortHocuTensHo He6onw-
WKMX KNactepos C 4Yucnom aromos meranna go 10—12 saus-
Hue nuranpos CO npossnserca 8 ray6okoi moauduKaumuu
reomeTpuy. KoHpurypauumu atomos Ni u u3meHeHuu npupo-
Abl CBA3M MmeTann — metann. [na knacrepos bonswero pas-
mepa, copepxauiux BHYTP. atomsl Ni (takux, kak Nig(CO)us,
METanNMy. XapaKTep COXPaHseTCs ANA BHYTP. AaTOMOB M
yTpauusaetcs Ans nosepxH. atomos Ni. [Mpoananuauposan
mexaHnam o6pa3oBaHMs CBS3M B pPACCMaTPUBAEGMbIX Knacte-
pax Ha OCHOBe CyLIeCTBYIOWMX TEOPMi i CBA3M B Knacrepax
NepexoAHLIX MeTannos. Bn_Gn."36. A. A. Cagonos
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#' 16 61178.  Jneprus ceasu Nit <CO,. The binding energy
of Nit«CO, / Asher R. L., Bellert D. Buthelezi T., We-
erasekera G., Brucat P. J. // Chem. Phys. Lett. .— 1994
~— 228 , Ne 4—5 .— C. 390—392 .— Awnrn. :

MeToAOM CNEKTPOCKONUM PEe30HAHCHON (HOTOAMCCOUMALMM
uccnepoBaHbl OxnaxAeHHsie B cTpye komnnekcer NitOCO,
Mo rpanuue obpuiBa cnektpa ¢oTopparmeHTaLmum npw
17100 cm™! onpepeneHa BenuunHa nopora Auccoumauum Ni-
+0OCO wa Nit u CO, 1,08+40,01 3B. Pesynsratel cpasHu-
BalOTCS C pAaHHbIMM no komnnekcam FetOCO, CoTOCO,
CrArt, CrN;*, eeee .. B. M._Kos6a
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[ 121: 286898n The binding energy of Ni*+eCO: _Asher, R. L.;.
Bellert, D.; Buthelezi, T.; Weerasekera, G.; Brucat, P. J.|
(Department of Chemistry and Center for Chemical Physics,
University of Florida, Gainesville, FL 32611 USA). Chem. hys.'

Lett. 1994, 228(4-5), 390-2 (Eng). The internally cold, gas-phase:

%é 77 / 7 C electrostatic complex of Ni+ with a single carbon dioxide mol.,'
/ LLle Ni+OCO, is obsd. by resonant photodissocn. spectroscopy with-
) /" / visible light. Sharp bound-bound optical absorptions are detected
LU (,@/ e via predissocn. into Ni* and CO: fragments. A cutoff in the
¢ photofragmentation is obsd. below 17100 cm-! and this represents the’

)/ /, ﬂl, £ QAL (L~ threshold for dissocn. into the lowest quartet pathway. This places
14 : the binding energy of the Ni+\OCO complex at 1.0840.01 eV with'
respect to ground state Ni+ and COa. . i

CrLskmio e "
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129: 195157u The chemical bond of CO to small "metal" particles:
 photoelectron spectra of Ni, Pd and Pt clusters reacted with CO.
Icking—Konert, G. Schulze; Handschuh, H; Gantefor, G.; Eberhardt,
W. (Forschungszentrum Julich, Institut fur Festkorperforschung, 52425
Julich, Germany). Front. Sci. Ser. 1996, 16(Structures and Dynamics
of Clusters), 145—154 (Eng), Universal Academy Press, Inc.. Photoelec-
tron spectra of mass—selected neg. charged bare Ni,~, Pd,~ and Pt~
o clusters are compared with the spectra of NizCOm~, PdCO,~ and Pt,-
/ W/}% CO,,~ clusters. The spectra show strong variations with both the no. of
metal atoms as well as the no. of CO ligands. In the case of Pt the
spectra indicate, that satn. is due to the change in the configurations of
the atoms from d®s to d1°. This is in contrast to surface adsorption, .
where satn. is a geometric effect. The vibrational frequencies of the
neutral electronic ground states are almost identical with ones of CO
bound to the corresponding metal surfaces. Differences in the spectra
of the bare and reacted clusters of the 3 metals are explained by the
degree of localization of the metal 3d, 4d and 5d orbitals.

&) /4%, Pl (crp)
(A-1978, 28 N1 Wiy s M, Fon (powom-cuty)




fion and Density Functional Studies. Galan, F.; Fouassier, M.;i

Tranquille, M.; Mascetti, J.; Papai, I. (Laboratoire de Spectroscopie’

Moleculaire et Cristalline, Universite Bordeaux I, 33405 Talence, Fr.).!

J. Phys. Chem. A 1997, 101(14), 2626-2633 (Eng), American Chemical

Society. The interaction of the CO, mol. with nickel atoms was studied

: ) — by using matrix isolation spectroscopy and d. functional theory. In argon'
%/ )’ vaﬂ”l dil. matrixes, no reaction occurs, even after annealing the deposit. In,
s neat CO, matrixes, it is shown that carbon dioxide forms a 1:1 complex'
élge J 4 ith nickel which is characterized by its UV—-visible and FTIR absorp-!

/ ) Zons, including isotopically labeled species. Theory predicts the side—,

/ Z&CE Me on coordination mode to be the most stable. The binding energy of the

] side—on Ni(CO,) complex is estd. to be 18 kcal/mol. The calcd. oco
angle is 145°, which is quite a large value compared to those encountered’
in other known CO, complexes. In dinitrogen matrixes, the yield of CO,’
complexation is considerably enhanced relative to that in argon dil. and
neat CO, matrixes, which is attributed to the formation of unsatd. Ni-,
(N2), complexes prior to CO, coordination. The CO, binding energies:
caled. for the Ni(CO,)(N2), (n = 1, 2) complexes (resp. 32 and 4 kcal/mol)’
suggest that CO, probably coordinates to the Ni(N,) complex. This is a
very interesting result, owing to the fact that CO, does not react with
nickel atoms in dil. argon matrixes. f

C.A 1997, 2L, N /13

/7. 0T 39 §57 (99 ¥
M [M&) 126: 177151w CO; Coordination to Nickel Atoms: Matrix Isola-!
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which strongly supports this identification of the mol. anions.
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129: 348595n Matrix Infrared Spectra and Density Functional
Calculations of Ni(CO),~, x = 1-3. Zhou, Mingfei; Andrews, Lester
(Department of Chemistry, University of Virginia, Charlottesville, VA
22901 USA).. J. Am. Chem. Soc. 1998, 120(44), 11499-11503 (Eng),
American Chemical Society.. Laser—ablated Ni atoms and electrons react
with CO in excess Ar during condensation to form Ni(CO),-¢ and Ni-
(CO)1_3~. Matrix IR spectra of the neutral complexes with 12C16Q,
13C16Q, and !2C!80 substitution are in agreement with earlier reports
with thermal Ni atoms. New absorptions at 1847.0, 1801.7, and 1858.8
cm~! exhibit isotopic spectra in excellent agreement with DFT calens.
for Ni(CO),-3~. An expt. doped with the CCl, electron—trapping mol.
gave the same Ni(CO),_4 spectrum without the corresponding anions,

/.

C. A A998 429, WA E
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F: Ni(CO)2

P: 3

131:162722 Infrared spectrum and structure of
Ni (CO)2. A matrix isolation DFT study.

Manceron, L.; Alikhani, M. E. (LADIR/Equipe
de Spectrochimie Moleculaire, Universite Pierre et
Marie Curie, CNRS UMR, Paris 75252, Fr. Chem.
Phys., 244(2-3), 215-226 (English) 1999 The IR
spectrum of Ni dicarbonyl, Ni (CO) 2, a
coordinatively unsatd. species produced by the
cocondensation of ground state Ni atoms with CO m
isolated in solid Ar at low temp., was restudied.
New data concerning tw overtones, combinations and
fundamentals in the near-, mid- and far-IR re led
to assignments of seven out of nine fundamental

1999



vibrations. These da unambiguously that the structure
of the Ni(CO)2 is bent, not 1linear, as previously.
thought. D. functional calcns. of the geometrical,
electronic vibrational properties of Ni(CO)2 are
presented and compared to the exptl values. Comparison’
of the evolution of the Ni-C force consts. and bmdm
energies in NiCO and N1(C0)2 is also presented.
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1 133:10377g Reactions of Laser—Ablated Ni, Pd, and Pt Atoms
with Carbon Monoxide: Matrix Infrared Spectra and Density '
Functional Calculations on M(CO) (n =1-4), M(CO),~ (n = 1-3),
and M(CO),* (n = 1-2), (I {=Ni, Pd Pt). Liang, Binyong; Zhou, '
Mingler; —Andrews, Lester (Deparfmem. of Chemistry, University of:
Virginia, Charlottesville, VA 22901 USA). J. Phys. Chem. A 2000,
104(17), 3905-3914 (Eng), American Chemical Society. Laser—ablated
Ni, Pd, and Pt atoms were reacted with CO mols. followed by condensa-
_tion in excess Ne at 4 K. Besides the neutral metal carbonyl species,
metal carbonyl. anions [M(CO),~ (n = 1-3)] and [Ni(CO),* (n = 1-4),
Pd(CO),* (n = 1,2), and Pt(CO),* (n = 1-3)] were produced and identi-
fied. Doping with the CCl, electron trap increases cation and decreases_
anion absorptions and confirms the identification of the ionic species.
The excellent agreement between obsd. bands and frequencies and
isotopic frequency ratios from the DFT calcns. supports the vibrational
assignments and the identification of these metal carbonyl complexes.

® ALLCO)s, A, OO
A7 PN (h- ’3) "




