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7b5225. KoaeGaTeabHble CHEKTPLl M CTpoeHHe opToGO-
PaTOB CKaHAMA, HTTPHS, JAHTAHA M DPEAKO3EMEJbHLIX 3je-
mentoB. Mabuu I0. H., Kpasueunko B. B, Iler-
poB K. M. «Xumus xucmopon. coemud. Gopa. 5-e Bcec.

_coseut. Tes. moxua» Pura, 1981, 64—65

MeroxaMi  KosieGaTeJabHOI CMEKTPOCKONHH HCCJIEIOBaHH
KPHCTaJJIIY. CTPYKTYpHl optoGopatoB Sc, Y, La u P33 co-
crasa MBO;. BuinosHeHO oTHeceHHe KoJeGaTeJbHHEIX 4ac-
TOT.” [IOKa3ano, 4TO OPTOGOpaTHl KPHCTAJN3YIOTCS B.
3 CTPYKTYpHBIX THmax: Kaabuura (ScBO;), aparounra
(LaBO;, NdBO;) u «Batepurta» (OpTOGOpaThHl OCTAJbHBIX .
P33). IlosoxeHus YaCTOT BaJ. KOJ. GOP-KICJOPOAHBIX
TPYNMHPOBOK OTParKalOT pasJiHyis B KOOpAHHAL. 4YHCJIAX-
6opa. OTJHYHTENbHOI YePTOi KPHCTAJJIHY. CTPYKTYp OpTO-
GOpaTOB «BATCPHTHOrO®» THNA SBJSCTCH HaJIMHE TPYMNH-
poBok B3O, (cuMmerpust Dzn). BbinosHen aHasu3 HOpMalb- .
HBIX KoseGammit auuona B3O, cMomeanpoBanbl  3d¢eKTH
KpHCT. M0JsI NPH YYeTe CHMMETPHIl IOJIOXKEHIsI (Cs3n)-
B3Oy B s/eMenTapHoil sivefike. CjleiaHbl BHIBOAB O MPOY-:
HOCTH XHM. CBfi3eit B opTofoparax. I. K
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b /983
/L ;e 6 51018.  daexkrponHoe cTpPoeHHe AHOOPHAOB METAJNJIOB
‘nepsoro nepexoanoro nepuopa. The electronic structure of
the first-row transilion metal diborides. Armstrong
David R. «Theor. chim. acta», 1983, 64, Ne 2, 137—152
(aura.)

B pamkax merona MO JIKAO B 30HHOM M KJIacTepHOM
NPHOIHKEHHAX PacCUHTANO 3JEKTPOHHOE CTPOCHHe AHGOpH-
208 ScBy, TiBy, VBy CrB, u MnB,. B xBasumozex. kiac-
TepHOM TIpACITAKEHHH PacCMOTPCHA —pacluiipeHHas sueiika
H3 54 aTOMOB H yuTeHO B3aHMOAEiCTBHe KJacTepa ¢ GaH-

KalllIHMH cocelsIMH B KpHcraJue (Bcero 274 atoma). Ha
% omempiid y ;

©OCHOBE PacyeTOB 30HHON CTPYKTYphl NMOCTPOEHB! TJIOTHOCTH

BaJICHTHBLIX COCTOSIHHH, KOMOHHHDOBAaHHblE NJOTHOCTH <CO-

Qn/]/%// W& CTOsIHHI{, OnpejeJeHbl IVIOTHOCTH COCTOSIHHIT ~ Ha ypOBHe
. @epmH, ¢ HCMOMB30BAHHEM K-PHIX BHIUHCAGHH  yAe/bHas

/"\ TENJIOGMKOCTb, MOJISIDHASI MAarHHTHasl BOCNPHHMYHBOCTb, CO-
'fﬂ’ NpOTHBJICHHE H HBOBO,II}IMOCTb PacCMOTpEeHHBIX COeIHHe- |

il
N-/98Y, /6 v6



il .- -
HHil. Paccuutanuble sneprud ypoBHs ®epMH  COCTaBHJH
—5,6, —5,7, —6,3, —7,1 u —7,8 3B aaa ScB,, TiB, VB,
CrB; 1 MnB,, coots. ITokasaHo, uTo 30Hb BOJH3H yPOBHS
Depmu chOpMHPOBAHE, B OCHOBHOM,  JIOKaJH30BAHHBIMH
3d-op6uTansiMH aTOMOB MeTajna, B pesyantate muTerpu-
POBaHHS TIOTHOCTH COCTOSIHHIl ONMPEIEJEHbl 3apsAAbl aTOMOB
‘MeTasjoB, cocrasHBluHe +2,28, —1,99, 41,85 +1,52 u
+1,08 nna Sc, Ti, V, Cr 1 Mn, cooTB. AHaJH3 XHM. CBSI3H
B 30HHOM M KJaCTepHOM NpPHOMHMKEHHSAX NOKa3ajd, Y4TO B
coeuHeHHAX MB, XHM. CBAI3b XapaKkTepH3YeTCst CHJbHBLIMH
B3aumogeiictBiaMn B—B u M—B ¢ po6aBaennem nouuoil
<ocTaBJsiouiell CBA3H, OGYCJAOBICHHON  NOJAPH3OBAKHBEIM
PpacnpejieJicHieM 3apsja: H. A, Tonoas.
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* 6 B1061. ~TeoperHueckoe M3yueHHe CTPYKTYpH H CTa-
GuasHoctn Goporuapupos tHnma MBH, (M=ScH,, TiHs,
Cu u ZnH). Mycaes [. I'. «Xumusa ruapunos. 4 Bcec.
%oaem., HOywanGe, 17—18 non6., 1987, Tes. moxka» bB.m.
. . 47 '
HesmnupuueckuM Mertogom CCII. M3ydennl CTPYKTYpH H
OTHOCHT. SHEpreTHY, X-KH Pa3/JHYHHX KOH(}Hrypauuit Gopo-
ruapugos HoScBH,, HiTiBH,, CuBH, n HZnBHi  Bce
paccMOTpeHHHC GOPOTHAPHAL CTaOMABHH ~— K pacnajaM
v[[ ; MBH~MH+BH; 1 MBH~M+*+4BH,~. Sueprun oTpHBa
i /) : Monekyanw BH; u moma BHy~ y Goporuapunos ScBHs,
TiBH;, CuBH, u ZnBHs cocrasasior 56, 59, 35, 20 kkaa
4 189, 192, 161, 191 kxaj, cOOTBETCTBEHHO. Ha pesiome
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124: 271015k Structure, Stability, and Bonding of Transition—
Mectal-Boryl Complexes. A Molecular Orbital Study. Musaev, Dja-
maladdin G.; Morokuma, Keiji (Cherry L. Emerson Center for Scientific
Computation, Emory University, Atlanta, GA 30322 USA). J. Phys.
Chem. 1996, 100(16), 6509~17 (Eng). By using CAS—-SCF, MRSD-CI
+ DC, and various d.—functional theory (DFT) methods, we have studied
the electronic and geometrical structures of MBH,, MBH,* (where M =
Sc, Co, Rh, and Ir), and RhB(OH);, and RhB(OH),* complexes. The
ground states of CoOBH,* and IrBH,* are nearly degencrate quartet states

[m [ l 2 Q derived from the 5F(s'd?) state of M* and the 2A, state of BH,, while-
”LW /  the ground states of RhBH,* are doublet states which are results of the

a _interaction of Rh* 3F(s°d®) with BH,(?A,). The ground states of ScBH,*
l /. are doublet states from Sc* 3D(s1d?) and BH,(?A,). For neutral species

W . a/& MBH,, where M = Co, Rh, and Ir, the triplet states are always the.
/ L. ground states, while for ScBH,, the 1A,, 3A,, and 3A, states are clustered !

/  within a 0.5 kcal/mol energy range. The MRSD-CI + DC binding ener-
7“_} gies (BEs) are 49.3, 52.8, 64.3, and 87.5 and 37.8, 51.0, 74.1, and 84.5
kcal/mol for ScBH,*, CoBH,*, RhBH,*, and IrBH,* and ScBH,, CoBH,,
RhBH,, and IrBH;, rmrmmpnds are stronger than M-BH,

=




bonds for M = Sc, Co, and Ir, while the Rh*~BH, bond is weaker than |
'Rh-BH,. The BE of the metal-boryl bonds increases in the order Co <’
Rh < Irand Co* < Rh* < Ir*. The M-B bond is stronger than the M—H "
and M-CHj bonds for the late metals Co, Rh, and Ir, while for the early
metal Se/Sc*, the M=B bond is weaker than the M—H and M-CH,
bonds. These results can be explained in terms of the importance of
a—interaction between metal occupied d, orbitals and the BR, empty p,
orbital. MRSD-CI + DC BEs calcd. at the DFT—optimized geometries
are larger than those obtained at the CAS—SCF—optimized geometries,
indicating that the DFT geometries are more reliable than the CAS— .
SCF geometries. ’
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s (' 130: 130159x On the electronic structure of Sc8*: ground and
ow-lying excited states. Kalemos, Apostolos; Mavridis, Aristides
(Department of Chemistry, Laboratory of Physical Chemistry, National
and Kapodistrian University, Athens, Greece 157 10). Adv. Quantum
Chem. 1998, 32, 69-91 (Eng), Academic Press. The electronic structure
of the ScB* cation has been studied using MR-CI (CAS-SCF + single +
double replacements) techniques and large basis sets, (21s16p9d6{/
i 47 l ’ 10s5p2d1f) generalized contracted to (7s6p4d3f/4s3p2d1fl. From the
[(/‘é g - manifold of mol. states emanating from the 3D,, D, 3F, at. states of
) Sc* and the ground 2P, state of the B atom, we have analyzed a series
/-L' ’(: }] (: {7 (:(, of eight low—lying excited states of symmetries *Z-, 23+(2), 23-, 2[1(2),
Le N . and 2A(2), spanning an energy range of about 1 eV. For all states full
7‘}/ h C é') C/‘/‘ 2?, 7 c ol potential energy curves have been constructed and spectroscopic consts.
( 3 (1435 ‘have been extd. via a std. Dunham anal. The ground X*Z~ state of ScB+
W san 2/ traces its ancestry to the Sc*(®3Dg; M = +1) + B(?P,; M = 1) atonic
,/) Leo L/Z//7 fragments, with a binding energy of 44.9 kcal/mol at R, = 2.160 A. The

T ™

£y aas binding mode of the X4Z~ state can be considered as the result of three
/'7V (,\,(,/;, C/}) half bonds, a o and two 7 bonds. (c) 1998 Academic Press.

c 4 1999 130 /‘,4/ 10
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F: Sc[BO]+
P: 3
132:40764 Electronic and Geometrical Structure

of the Sc[BO]+ Cation. An Initio Investigation.
Papakondylis, Aristotle; Mavridis, Aristides
Laboratory of Physical Chemistry Department
of Chemistry, National and Kapodistrian University
of Athens Zografou 157 10, Greece J.
Phys. Chem. A, 103(46), 9359-9363 (English) 1999
The Sc[BO]+ mol. cation was investigated theor. by
multireference CI methods detg. the potential
energy surfaces of all states that correlate

C A L6880, 3L



ground-state Sc+(3D) + BO(X2.SIGMA.+) fragments.

Three kinds of min. wer discovered corresponding to
the linear Sc-BO+ and BOSc+ and to the bent B
configurations, with the bent structure being the
global min. for all sta Full potential energy
curves are reported for all symmetries examd., i.e.
2A'(3), 2A''(2) for the bent and 2.DELTA., 2.PI.,
2.SIGMA.+, 4.DELTA., 4. and 4.SIGMA.+ for the

linear geometries. The ground state is of 2A'' sym with
a BO-Sc binding energy De = 63.9 kcal/mol at an equil.
geometry with and BO-Sc bond lengths of 1.260 and 2.046
A, resp., and a BOSc angle of 90.7.degree..




