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I Bond angles in the binuclcar molybdenum(VI) complex anion|
if ~.f {{M00,(C,0,)(H,0),0-2. T Donohue (Univ. of Southern|
~ 7 [iCalifornia, Los Angeles). norg. Chem. 4(6), 921-2(1965)(Eng).
| The O—O distances assocd. with each of the O-Mo-Obond angles|{
iwere caled. * There is a wide variation among the bond angles,
‘but, with the exception of the constrained oxalate group, the|
'O—O distances are rather similar. They av. 2.78 A., a value
equal, within exptl. error, to twice the van der Waals radius of

—e 2.80 A. The bond angles at the Mo atoms in the complex ap-f "

pear to be detd. almost entirely by the nonbonded 0—O contacts

--- 4 within it. The use of the H-like sp? eigenfunctions in discussingf~ - -

the mol. geometrics in relatively light atoms, such as C, N, Si,

-{and Ge, seems to be valid, while the use of H-like d*sp? eigenfunc-
tions for many-clectron atoms apparently is not.

S S e Hugh T. Harrison_ |- -
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,"] 17 5138.  docdopecuenuus 2E;—*A2g-KOMNAEKCOB TPEX-,

_BaJieHTHOr0  MOJaHOAcHa, Schldfer. H. L, Gaus-,

. n itzke H. Phosphorescence ‘Eg—-"fl2g oi]

* 'molybdenum (III) complexes. «J. Molec. Spectrosc.», 1966, |

- 21, Ne 2, 125—129 (amrd) | g

! ' Ilpu T-pe —185° oﬁnapyxieua icnaGast y3kas rnoJsoca doc- |
dopecuenuuy 3 KOMINICKCOB | Mo3+: [Mo (Urea)SCl;;],“

[Mo(Urea)3Brs), [Mo(Thiourea)sCls] npu 9140, 9050

19200 cm~! COOTBETCTBEHHO. Hanyuenne obHapyxeno TOJb- |
‘KO y 3 KOMIIEKCOB, MO-BHJHMOMY, B CBASH € HeocTaTou- |
' HOIT UyBCTBHTE/LHOCTHIO MPHEMIINKA H3/yueHild B 37Ol 06~
‘nacti. Manyuenie aHaJOTHYNO H3JY4CHHIO Cr3+ u coor-!
| BeTCTBYeT 3aMpelleHHoOMy N0 CIHHY Mepexoay 2E g—4A2g. |
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- TpuBelieHa cxeMa HHXKHIX YPOBICH Mo+ (xondurypausi
"4 d%) B mone OKTa’ApHY. CHMMeTpuH. B cnexTpax oTpaxe- |
'Jnst 126.10elbl TOI0CH! TIOTJIOLICHIsT, COOTBETCTBYIOLIe Tie-

pexonanm  4Az.—Tog (2040021 500 ca—t), *Ayp—>Tig’
. (25000—26 700 ca—t) u 4Aze—*Tog (14 500—14 900 ca~!).:
.ITonoca norJyiow€ns 44,,—~2Eg ne HAEHTHQHIIpOBANA B!

CBS3I C TeM, UTO B 3TOil 2Ke O00/MacTiH (8064—9523 ca~1) |
' pacrnoJsioxKeHbl MOJIOCH! - JIHrauao0B. C. C. Boxua
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+31677e Infrared absorption spectra of molybdenum and tung-!
“sten compounds with bridging and isolated metal-oxygen bond-:
V‘;_.' ing. Buslaev, Yu. A.; Davidovich, R. L. (Inst. Obshch. Neorg.
.Khim. im. Kurnakova, Moscow, USSR). Zk. Neorg. Khim.!
- 1968, 13(5),-1254-60 (Russ). The spectra of K,[MoO,Fy|.H:0,
bez[MOOzF(], CSz[MOOqu], KI\'IOOzF;, RbMOOzF:, CSMOOzF;,
______ K;IVIO:OAF-[, Rb1M0204F1, CS;NIO:O(FU and K]oMOsollFu €x-
“hibit 2 bands at 900-1000 cm. ™! and 2-3 bands at 400-600 cm. ™!
‘assigned to_MGO_and MOoF _stretching_mo The fre-
— quency of MoO stretching vibration is shifted towards lower fre-
'quencies as the outer-sphere cation is changed in the order K—Cs. lL——-
The presence of the bridging Mo-0-Mo groups in K;MoO,F; is
“ascertained by the appearance of a band at 735 cm.™ Thep—
'spcctra Of KzIWOzF(]l Kz[\VOzF.] .Hzo, sz[\VOde, CSg[\VOz-i &
‘F4], RbyW,0.F7, Cs;W20,F7, RbpoWeOuFai, CsioWeOnFa, KW-1
—v~<«—OgF.O.8HzO, Rb,W,05F2. H,0, and CsW30,F.H-0,_similarly to]|
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‘those of the corresponding Mo compds., show 2 WO and 2-3 WF |
'stretching bands at 900-1000 and 450-580 em.™, resp. The ap- i
‘pearance of 2 MoO(WO) bands supports the nonlinear structure
‘of MoO2+ and WO+ groups. The band at ~880 cm. ™ in the|-
spectra of M;W20(F7 and MpW:OuFzu (M = K, Rb, and Cs) in- |-
dicates the formation of an addnl. WO bond which increases the
_coordination no. of W to 6. Also, the spectra of complex acid
fluorides K2:[MoOF,] . KHF; and K,[WO.F,].KHF; were inves-
'tigated. ~The appearance of bands characteristic for. HF,™ and
! Mo(W)O bonds indicates that the complex flucrides are formed |,
‘from K*, complex anion [Mo(W)O.F]?~, atd HF,~. ~Thecom-
. plex fluorides of W are easily hydrolyzed, the hydrolysis product | -
: consists of W=0=W<O0 chains in which the WO bond order is
: increased. A. K, Janowski__ 1 |

’
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psi3deil MEXAY aToMaMl MNEPeXOAHbIX  METaNJIo3 H TNpo-:
BepKa nNpH nomMoiuH  (POTOJNCKTPOHHOIT  CMNCKTPOCKOMHH.
/’é. b S e g LCotton F. Albert, Stanley George G, Kal-.
( FECG ag1yy) bacher Barbara J, Green Jennifer C, Sed-|
/ /., don Elaine, Chisholm-Malcolm H. Detailed!

) g electronic description of triple bonds between transition’
l/ . 7 /o, metal atoms and verification by photoelectron spectro-:
/ L,Z'"’//’)" Pif) . scopy. <Proc. Nat. Acad. Sci. USA», 1977, 74, N: 8,
A-/ 4 3109—3113 (aur..) ' ,

* Meromom CCIT Xa—PB paccuntana 3JeKTpOHHAs CTPYK-,

-Typa  COe[MHCHNIl, COACPIKAUNIX TPOIiHYI0 CBsI3b Mo=!

v =Mo : M0,Xs, jrac X=OH, NH, u NMe2. Tlpuneaessr;

Do ;0 =~/ o %7/ . CKONTypHBIE MIATPAMMbl Pacnpefie1elus S/ICKTPOHHOI MI0T-!
s \’«'-'"/'*’"/’U/ nocn)[,pxmﬂ MO, nrpaiowux nanGoabwyio pOJ[:b B 00pa3o-’

s 4 J1141.  TNoppoGHoe 3JCKTPOHHOE OMHCaHHE 'rpoﬁublx§752
Ao

ol o g e Ty i ABHN cesan Mo—Mo. TloTenmnann nouusamui, paccuu- -
—/'u/;l/,'_//» '{"  -raunrie mo MCTOAY NEPEXOANOro COCTOSIHIISI, COMOCTABJSA-
rS g j0Tcst ¢ (OTOIICKTPOHHLIMH CHCKTPAMIl COCMHHCHHIT yKa-

7 sannero Thma ¢ auraniamu X=0(CH;)sCCH; 1 N(CHy),.

Jlas yueta pasamuis JHCanA0B B PACCYHTAHHBIX H 3KCIe- |
“PUMCHTAJIBLHO HCCAE0BAHMIBIX COCAHNEHUAX BCE INOTCHUHA-,
JIbl HOMH3ALMI CABHHYTLI HA OANY I Ty Ke BCJHUMHIY fo-!
psiika 1 3B, OGcy:aaeTcst XapakTep 3JCKTPOHHOIl CBS3KH
. : E. II. Cmupuos
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13 51148,  J10Ka3aTeAbCTBO HAJHUHS HAHMEPHDBIX
MICCTHBAJEHTHOr0 MOJNGJAeHa B KHCIBIX DACTBOPAaX METO-
aom KP cnektpockomui. Raman spectroscopic evidence of:

~ dimeric molybdenum (VI) species in acidic solutions.,
Himeno Sadayuki, Hasegawa Masatomo.
«Inorg. chim. acta», 1984, 83, Ne 1, L5—L6 (amra)

Uamepenst cnextpst KP (Art nasep, 488 muwm) p-poB,’
coaepkamyix. 0,5 M Mo (6+4) (ncx. Na,MoO4-2H:0) n
pasmnunnle K-1ot (HNO; 0,8—6 M, HCIO, 3 M, H.SO,
3 M, HCI 3 M u xonw.). Cuenan BLIBOA, UTO OCHOBHOIT'
Mo-coaepxauteit wacthueit B 3THX p-pax SBJSICTCS
0(0)—Mo—0—Mo—(0)O, xapakTepuayomasca cieu.
nonocami B KP-cmektpe: " ~950 cm~!, cumu. Bad. MoOy;
~9018 cM~!, acnMyM. Bajd. MoOy; ~825 cM~!, acuMM. Baa.
MoOMo; ~450 cm~!, cumym. Baax, MoOMo; ~370 cm—!,
8 MoO,. B consnoKHCABX P-pax HAG/I0AATHCH TOJOCH B,
obaactu ~300 cM~!, oTHeceHHble K KOJCOAHHIO MOAHOAeH—,
X10p. B chnexTpe CIIBHO CONSNOKHCAOTO P-pa OTCYTCTBO-,
BaI NOJIOCH ihﬁar.\xemg_i\loOMq,M ~_ B. M. Kos6a’
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' 101: 157961r The ground state of molybdenum tetraformato=
chromate (MoCr(0:2CH)4) at the ab initio SCF und CI levels, Al
symmetry adapted RHF. energy functional with an artificial
double minimum. Wiest, Roland; Benard, Mare  (Inst, Le Bel,:
Univ. Louis Pasteur, F-67000 Strashourg, Fr.).  Theor, Chim. Acta.
1984, 66(1), 65-756 (Bng). Ab initio RHFE calens, curried out on'the
ground state of MoCr(0:CH); lead to 2 distinct’ encrgy min, |
according to the initial guess made for the set of trial vectors., These |
2 symmetry-adapted wavefunctions can be correlated with a.2-fold |
degenerate broken-symmetry soln, previously characterized for the,
reluted system of higher- symmetry Cra(02CH),. Complete Cl,
expansions were carried out from cither RHE polarized wuvefunction
using as a basis the wet of 8 frontier MO's with high metul character., |
These expansions yield poorly resymmetrized wavefunctions, A,
similar CI expansion'was carried out from a wavefunction resymmetrized.
at the SCF level and corresponding to a saddle point of the RHF
energy hypersurfuce. ‘The total energy assocd. with this latter
expansion is the lowest obtained. . S e

>
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Mol ) /98¢
i ¥ 2 ]1132." “OcnoBHoe COCTOSIHHe MoCr (0O,CH), na ypoB-'

He CCIl u KB; IIpiBcaeHnmit M HH YHK= i
LHOHAN ¢ apTedaKTHBLIM. NBOMHBIM MHHUMYMOM. The gro-|
und state of MoCr(0,CH), at the ab initio SCF and CJ.
ftél:'els. A symmetry adapted RHF energy functional with
an artificial double minimum. Wiest Roland, Be-:
nard Marec. «Theor. chim. acta», 1984, 66, N 1,:
65—75 (aura.) ' b
r IlyTem cpaBHemns ¢ amamormumiMm pacueTaMH. KOMIJIeK- |
‘ca, B_KoTopom Mo 3aMmenen na BTOPOII aTOM XpoMa i Ko- '
TOpLIT oGaapgaer CHHIJIETHOII ~ XapTPH-QOKOBCKOH HecTa- |
M él ” GHJILHOCTBLIO, CBA3aHHOI TIOHHXKEHHEM CHMMETDHH C Dy
i ) 1o Cy, HHTCPNPETHPOBAHH NBA DA3JHYHKEIX MONYyYEeHHEIX

'c’ momoIbio npouenyput CCIT pewenus s MoCr (O,CH),.

- Kak u nBa me Bnosne CHMMCTDHYHLIX BHIPOXKJAEHHHX CTa- |

J . GH/IBHBIX DEUIEHHS ‘B TOMOMeTaJLINY, cHcreme, oba naii-
ACHHEIC DELIEHHS XapaKTepH3YIOTCS JIOKaAH3awHeft d-anek-

TPOHOB, OTBEYAIOIMHX HHTCPMETAJNIY. CBS3H Ha aToMax:

MeTamna: o M_§-anekTpoHoB ma ogmom m3 HHX, T — Ha'

P 1995 5 A



BTOpOM; BO _BTOpPOM peleHHH — Hao0opOoT. B otanune’ OT|
FOMOSI/IPHOM CHCTeMBl ~00a  peuwenus He NpOTHBOPEYaT. -
CHMMETpHH H TOUTH ONHHAKOBEL MO suepruy. Peuenne ¢,
nejoKanu3auueii d-3JCKTPOHOB, noayyaemoe  (HKCHpPOBA-.
HHeM TpPOCTPAHCTBA 3aMOJHCHHBIX d-opGuTaneit W CaMo-|
COrJIacOBaHHeM OCTJIbHLIX, TIO yTBepIK/EHHIO aBTOPOB, OT-:
peyaeT CeAJO0BOM TOUKe Ha MOBEPXHOCTH MOTEHL. 3HEepTHH.:
Iomioe KB, nposenennoe Ha 8 d-op6uTansix KaK TICpBOTO, |
rak u proporo CCII-pewenns, [OHHIKAeT SHeprHio Ea|
0,13-u 0,17 a. e. COOTBCTCTBEHHO, O He pefeT K CyllecT-;
BeliHOMN AenoKanu3auui.. OANaKo anajoriinoe KB na op-]
GuTanAX JAeJOKaJH30BAHHOrO pEleHHs cOXpaHser. AC/0Ka-
JH3aUHIO H BEAET K AajbliefilueMy MOHHXKCHHIO 3HeprHH Ha’
0.035 a. e. bu6n 40. _ ‘ M. M. M
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3B51037. Ocuopnoe cocrosine MoCr(O,CH)3, mnoay-
eHHOe HA ypOBHE HEIMNNPWYCCKOro METOAa CaMocoraaco-
Bannoro noasi (CCIT) u KoHdHrypaunoHHoro B3aHMOJEHCT-
pus (KB). AnanTHpPOBaHHBIA MO CHMMETPHH $hyHKUHOHAN
SHEPrHH OrpaHHYCHHOrO METOoAa Xaprpu—Poka (OX®) ¢
HCKYCCTBEHHBIM JBOHHBIM Munumymom. The ground state
of MoCr(O,CH),; at the ab initio 'SCF and CI levels.
A symmetry adapfed RHF energy functional with an
artificial doublé minimum. Wiest Roland, Benard

I /) Marc. <Theor. chim. acta, 1984, 66, Ne 1, 65—75
0 CHty- pomse, ctas, 19 675

(aura.) .

&(%[M Ny ). HesMnupiucCKHit pacyer 3JeKTPOHHOIO CTPOCHHS cMe-
% ) NN MoCr(0,CH)s (1) ¢

LIAHHOTO OHSACPHOrO KOMINIEKCa
wiml&ﬁ YeTHIPLMS MOCTHKOBLIMH JIMTAHAAMi MpOBefen MCTOXaMit
7 OX® u KB. Ilist pacuera mcnoab3oBan Gasuc (15s10p8d/[
6s4p4d) CrPYMMHPOBANHEX  TayCCOBBHIX ¢-unitt Mo,
(13s8p6d/5s3p3d) Cr, (9s5p/3s2p) C n O u (4s/2s) H u
PCHTTCHOCTPYKTYpULIC ~ AaliHble JJIs KOMIUIEKCA MoCr-
(O;CCHj)s. _ OneKTpoOHHAs  IUIOTHOCTb  JIOKAJH30BAUHKIX

X. 1995 19 43
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Ha ATOMAX MeTanma TpalHyHBIX opHOHTajeil OTHCHBACTCS
B XapTpH-(GOKOBCKOM MPHOIHIKCHHH Kon@urypauueii o2*d%
B 3aBHCHMOCTH OT BHOOpA HaUaJbHOrO NpHOMHKCHHS TPO-'
ueaypa CCIT npHBOAHT K OAHOMY H3  ABYX MHHHMYMOB.'
CoOTB. 5THM MHHHMYMaM BOJHOBHIC  (-LHH .OMHCHIBAIOT
JIOKAMU3ALHI0 7-OpOHTaNeH  CBA3H M—M Ha ORHOM H3
.atomoB M, a g- u §-opGurajeii —Ha Ap. aTOME. CumMeT-|
pusoBanHast ¢-uHs OTBCUaeT CenJsIoBOfT TOUKe 3SHCPreTHY.
runeprosepxnocti meropa OX®, 1O BHOCHT OCHOBHOI1
BKJan B cOOTB. a6C. MHIBMYMY. SHEPrHH (yHKUHIO, ‘noay-
yenHylo ¢ noanbM yuerom KB B mpoOCTpaHCTBE .BOCHMH
rpanunsix ‘MO. Eii oTBouaeT JJCKTpOHHAs  KOHQurypa-
s (o) “e ()58 (6)"5¢ (0*)048 (n*)'o,n (5*)0,1;. )
e .. 0. I'puuenko
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F: Mo(CO)6-Kr
P:3

14B1291. Hudpakpacnas nasepuas CMCKTPOCKOMIA B MyyKaX MHMEpPOB |
TekcakapGOHHIIOB MEPEXOAHBIX MCTAMIOB ¢ MHEPHBIMH rasaMi. Infrared i
laser jet spectroscopy of transition metal hexacarbonyl-rare gas dimers / !
Hansford G. M., Davics P. B. [Journal of Chemical Physics] // J. Chem.
Phys. - 1996. - 104, N 21. - C. 8292-8300. - Aurn. |

3anucansl MK-cekTpsl  BLICOKOrO  paspewienus [eBSTH  KOMMCKCOB

M(CO)[6]-Rg (M=Cr, Mo, W; Rg=Ar, Kr, Xc), obpasyiouyiixes 8 !
CBCPX3BYKOBBIX My4KaX COOTBCTCTBYIOWICTO cocTasa. [lokasamo, uro |
CiMMETpits koMmniekcos - C[3v]. Ouenenst reometpiyeckite napaserper, !
paMkax — MOJCM  NNONb-HUAYUHOBAHHBIT  ANNONL . OGCyKACHE |
Ha0monaeMble CABHTH HAYAIA N00C B o6NacTH KoneOamiit KapGouHABHEIX |
]

tpymm. Bubn. 33.

P 1997
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14B1291. Hudpakpacnas Jla3cpHas CNCKTPOCKOMHA B mywkax ZMepoB
rekcakapGOHHIIOB NEPEXOAHBIX METANIOB C WHEPHBIMH rasamu. Infrared
laser jet spectroscopy of transition metal hexacarbonyl-rare gas dimers /
Hansford G. M., Davies P. B. [Journal of Chemical Physics] // J. Chem.
Phys. - 1996. - 104, N 21. - C. 8292-8300. - Anrn.

3anucanst  MK-cnextpsl  Bbicokoro PA3PCIUCHHA  ICBATH  KOMIMICKCOB
M(CO)[6]-Rg (M=Cr, Mo, W; Rg=Ar, Kr, Xe), obpasyiomnxes
CBCPX3BYKOBLIX MNYy4YKaX COOTBCTCTBYIOUICTO COCTABA, TMokazano, vyro '
CHMMETpHA KoMnniekcos - C[3v]. Ouctctbl reoMeTphueckite napamerTpel, B
PaMKax  MoZeMM  AMNONL-MHAYUMpPOBaHHBI  munons o0cyuaeHs!
HaGniofacMbIe CABHIH Hayana nosloc B 06nacTH KoneGamii KapGOHHBHBIX

rpynn. bu6n. 33, )

Ptk (997
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F: Mo(CO)6-Xe
P:3 ;
1451291, Mudpakpacuas nasepnas cnektpockonus s ny4yKax IHMEpoB -
rekcakapGOHHIOB MEPEXOAHBIX MCTANNOB C MHCPHBIMH rasamu. Infrared
laser jet spectroscopy of transition metal hexacarbonyl-rare gas dimers /
Hansford G. M., Davies P. B. [Journal of Chemical Physics] // J. Chem.
Phys. - 1996. - 104, N 21. - C. 8292-8300. - Anra.

Donly 1997



3amicanst  MK-CnekTpsl  BHICOKOrO  paspeileHii JICBATH  KOMIUICKCOB
M(CO)[6]-Rg (M=Cr, Mo, W; Rg=Ar, Kr, Xe), ofpasyioumxea B
CBEPX3BYKOBBIX My4KaX COOTBCTCTBYIOICIO cocrasa. [lokasano, 4TO

cummeTpia kommnekcos - C[3v]. OlietieHbl FCOMETPHUCCKHE NMApaMeTpel, B,
pamMkax  MoACHH ZMNOMb-HHAYLHPOBAHHBI  AUMonk obcysaenbl

HabmozaeMble CABHIH Hayana nosioc B o6nacti koneGanuii KapOOHMIBHBIX
rpynn. bu6n. 33.
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