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I 98: 95975g Electronic structure and dissociation energy of the
molybdenum-to-molybdenum triple bond. Kok, Randall A,

Hali, M. B. (Dep. Chem., Texas A and M Univ., College Station, TX

71843 USA). Inorg. Chem. 1983, 22(5), 728-34 (Fug). Generalized

MO (GMO) and CI calens. are reported for the serics Nz, P2, Asy,

Sby, and MozHs in a large Gaussian basis set. Similar calcns. are

: reported for Mo2He and glm(NHz)o in a smaller Gauszian basis set.
M The potential energy curve for MozHs at the GMO-CI level has a

Mo, Hs o 16855 1983

min. at 2.194 A in excellent agreement with the Mo-Mo distance in a

range of systems: Moz(OCH2CMea)s at 2.222 A, Mo2(NMez)s at 2.214

. A, and Mo(CH:SiMe2)s at 2.167 A. By comparin§ the calcd. dissocn.

[&W] energies of the triply bonded diatomics and MozHs, a dissocn. ener,

of 284 kJ/mol is predicted for the Mo-Mo triple bond. The results

indicate the importance of includini the differential correlation

. energy, which in R(O:Ha contributes 70 kJ/mol to the dissocn. energ}.

The larger basis set increases the calcd. dissocn. energy b{ 40 kJ/

mol. Changing the htidride ligand of Mo2Hs to an amino ligand in

Moz(NHa)s, increases the dissocn. encrgy'_t:iv 117 kJ/mol. A significant

fraction of this increase is due to the onating ability of the NHa

tizand, which results in an expansion of the Mo crbitals and a

‘}ronger bond. The relationship between the donor strength of the.

ligand and the expansion of the Mo orbitals may be responsible for

-myuch of the varigtion in the Mo-Mo triple-bond lengths. ) _
C A, 1983, gyt |
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100:; 12884n Theoretical study of the triple metal bond in |
d3-d3 binuclear complexes of chromium, molybdenum, tungsten !
by the Hartrce-Fock-Slater transition state method. Ziegler,
Tom (Dep. Chem., Univ. Calgary, Calgary, AB Can. T2N IN4). J.
Am. Chem. Soc.. 1983, 105(26), 75643-9 (Eng).- Hartree-Fock-Slater
(HFS) calens. are reported for the metal fragments MoLa and CrLs.
(L = H, CHs, Cl, NH2, and OH). . The MLj systems all have a
trigonal planar geometry with the metal-to-ligand bond strength in
the order. OH > CiI > NH2 > CHj3 > H. The bonding energies of

M? /QW MoLs are somewhat larger than the corresponding energics of CrLy,
/ : / HFS calcns. are also reported for the MoxL¢ and Cra:Le systems. The
staggered conformation is the preferred geometry for all the systems.
The optimized metal-metal bond distances are in the range 2.22 to
% ,K) 2.25 A for the Mo systems and.1.91-1.95 A for the Cr systems. The
strength of the metal-metal bonds follows the order. Mo-Mo
(468-414 kJ/mol) >.Cr-C (301-217 kJ/mol). A study of W:H;
showed that the inclusion of relativistic effects increased the
metal-metal bond energy from 422 to 535 kJ/mol. . . .+ -
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1 15 B1053. - KondopmauuoHnas npeanouTHTeNbHOCTL B
kommaekcax Mo,Le. Conformational preferences in Mo,Lg
complexes. Dobbs Kerwin D, Franc]l Michel-
le M, Hehre Warren J. «Inorg. Chem.», 1984, 23;
Ne 1, ¢. 24—26  (anra.)

Heammupuuecknm Merogom CCII MO JIKAO B 6asuce:
OCT-3 I'®d nposeicl pacyeT 3INEKTPOHHOrO. CTPOCHHA K
PABHOBCCHOIT reOMeTpHH OHSAAEPHHIX KOMILTEKCOB MOJHO-
zena mana MogLs, L=H (I), F (II), HO (III). Pac.:
cunTanbl paBHOBECHElE AMIHH cBafen -Mo=Mo (R,): I—

JEOMEIYUUE ) R.=2,134 A, 11—R.=5,235 A, III—R.=2,258 A. Viopo-

NN 2 Shsts, Mo (o
X198, 19, w18 ®



yeme cBa3H Mo—Mo npu nepexoze or IHI u II k 1
O6DBICHEHO YCHJICHHEM J-cBA3bBamisg Mo—Mo. Koudop-
mauun I u Il ¢ WaxMaTHHIM B3aHMHEIM PaclOJIOKeHHeM
ppynn MoLj, ycrofiunBee 3acsioneHHbIX KoHpopmauuii! Pac-
cyHTaHHHIT Oapbep BpauleHHss rpynnsl Mol; BOKpyr cBs--
31 Mo—Mo B cayuae I cocraBaser 7,6 Kkan/MoJb, a B ciay-
yae 11—1,0 kkasn/moab. B cayuae 111 3acionennast koudop-
manusa Ha 0,5 KkaJa/MoJb yCTOfiuiiBee IIaXMaTHOi. AHanH3
KOppeJisill, AHarpaMM i KapT 3JCKTPOHHOIl NJIOTHOCTH I0O-
xa3zal, yto Gapbep spameHHst B I 006ycsioBjeH OTTaJKH-
BaTeJbHBIM  B3aHMoOJeiicTBHeM opGHTaJeli KOBaJEHTHBIX
cBsiseit Mo—H, Torma kak coormserctBylourHe op6urann Il

u 111 Gonee Joxkanusosanbl Ha atomax F u O.
O. Tpuuenxo
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106: 56213w Multiple metal-metal and metal-carbon bonds.

all, Michael B. (Dep. Chem., Texas A end M University, College
Station, TX 77843 USA). NATO ASI Ser., Ser. C 1988, - 176(Quantum
Chem.: Challenge Transition Met. Coord. Chem.), 391-401 (Eng)..
Ab initio, generalized MO, CI calcns. are reported for Cr-ér'

uadruple bonds, for Mo-Mo trigle bonds, and for Nb-C and Mo-C"
gouble bonds. The results for the potential energy curves of Cr-Cr
quadruple bonds suggest that the nature of the bridging ligand is a
major factor in detg. the Cr-Cr bond distance. .The predicted
dissocn. energy of the model Mo triple bond mol., MozHs, is 284 kJ'
mol-l. This value is at the lower range of the possible exptl. values.
The difference in the chem. and bonding between the Fischer-type
carbene, Mo(CO)s(C(OH)H), and the Schrock-type carbene, Nb(n5-=
C:H:s)Cl2(CH3), arise from the nature of the metal fragments.” The
Mo(CO)s fragment with ligand stabilized = orbitals causes the.
carbene to be electrophilic. The pivoting of the methylene in the
electron deficient Nb complex is examd. and involves both a rotation
of the Nb-C bond and a direct Nb-H interaction.. e
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7 21 B1037. CnekTpockonHueckHe cBOMCTBA H NOTEeHLHAND~
nuie xpissle MoH u MoH+. Spectroscopic properties and
potential energy curves of MoH and MoH+ / Balasubra-
manian K., Li Jungqing // J. Phys. Chem.— 1990.— 94,
Ne 11.— C. 4415—4419.— Anra. :

B Gasuce rayccoBnx ¢-unit (3s3p4d) masi Mo n (3s1p)
anst H (Buyrtpennne o6os0ukn Mo onmcmBannch B npH-
GnHKeHHH 9((EKTHBHOrO PENSITHBHCTCKOrO OCTOBHOTO O-
TeHUHaNa) MeTonaMu Muorokondurypau. CCIT u Koudury-.
pal. B3aHMOJENCTBHSI C HECKOJbKHMH HCXOAHBIMH KOH(H-
TypauHAMH DPacCYHTAHH MOTEHUHAJbHLE KPHBHE H CHEKT-
POCKONHY., NOCTOSIHHHC 'AEBATH HH3KOJNEXAIUHX COCTOSHHIT
MoH u cemu cocrosnnit MoH+. OchoBuEe cocTostnus MoH
H MoH* umeiorT cummerpnio ST+ u 585+ coors. Ilns Bcex
COCTOSHMI HaiifeHH 3aBHCHMOCTH JHIMOJBHOTO MOMEHTAa OT
MEXDBANEPHOTO DPACCTOSAHHS H TNPOBENEH aHaJH3 3aceJeH-
Hocteit no Mannuxkeny. Ha ocHoBamuu 3THX RaHHMX cpre-
JIaHB KayeCTB. 3aKJIOYEHHS O XapaKTepe CBfI3H B H3yuen-
HBIX CHCTeMaX. o A. ‘A: Byuauenkos -
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112: 2407117 Spectroscopic properties snd patential CRCerEyY.
curves of moly!sicnun hydrides (Mol and Molit). Ralasabramanian,
K. L, Jungging  (Dep. Cheir., Arizena State Univ, Tempe,
85287-1604 USA). J. Phys. Chem. 1999, G411), 441519 (1)
Compleie active space SCF followed by _mwultireference singles plt
doublcs C1 (MRSDCU) calens. are cerried oul on nine low-lying
clectronie states of Moll and seven clectronic states of Moll+, Thel
entire potential energy curves of these states were oblained by using!
the CASSCEF/MRSDCI method. In addn., the spin-orbit coupling is'
introduced for the ground states of MoH and MoH+.  Meny
spectiorcopic transiticns in the 12000-20000-cia! region for holl:
and 7609 -22000-cm-1 region for MoH* are predicted which are yet to’
Liz obsd. Dipole moment curves for the low-lyitig states of MoH es a’
function of internuclear distance are constructed. Mulliken population|
analyses of all the clectronic states investigated are carried out, !
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