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Tab. 1  Bond lengths and bond angles used in the calculations of Mo complexes

/nm @)
Mo—S Mo— 0O Mo—N S—C O(ND—C O(N)—Mo—S Mo—S—C Mo— O(N)—C
Mo(mp)5  0.23650.1982 — 0.1753 0.1350 79. 8 100. 1 126. 1
Mo(abt)5 0.2418 — 0.1997 0.1724 0.136 6 71.8 99.7 126. 0
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Fig 1 The calculation models of complexes MoL; (n=0, 1)
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Tah 2 Some frontier molecular omital eneigies of the stuctural units of Mo complexes eV
Mo(mp)3 29a 55e 56e 57e 58e 30a 31a(HOMO) 59¢ (LUMO)
& —3.926—3.855—3.855—3.328— 3. 328— 2.874 —0.773 — 1.807
Mo(abv)3 29a S5e 56e 57e 58e 30a 31a(HOMO) 59¢(TUMO)
& —3.690—3.595—3.595—2.918— 2. 918 — 2. 315 —0.425 2. 318
Mo(mp)3 28a 55e 56e 29a 57e 58e 30a(HOMO) 31a(LUMO)
& —7.120—5.948—5.948—5.934— 5. 576 — 5. 576 —5.039 — 1127
Mo (abt)3 28a S5e 56e 29a 57e S58e 30a(HOMO) 31a(LUMO)
& —6.397—5.769—5.769—5.734— 5. 148 — 5. 148 —4.449 —0.503
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Tah 3 The net chage populations of ssme main atoms in the complexes [ el
Mo S 016\ Cy C2 Cs Cy Cs Ce
mp® —0.5830—0.6653—0.4171—0.2212—0.3551—0.1947—0.4598 0.324 8
abt? —0.580 1—0.6239—0.3620—0.2353—0.381 0—0.1929—0.481 8 0.209 5
Mo(mp)3 0.3391 0.2480 —0.788 1—0.3270—0.2375—0.2486—0.198 6—0.354 1 0. 6422
Mo(abbz 0.5147 0.2219 —1.016 9—0.3699—0.231 4—0.261 9—0.214 3—0.390 2 0. 655 4
Mo(mp)s 0.2451 0.383 9 —0.7470—0.3254—0.216 6—0.2303—0.1762—0.338 6 0. 655 4
Mo(abt)s 0.3694 0.329 3 —0.9589—0.346 7—0.224 1—0.231 2—0.202 7— 0.367 9 0. 648 7
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Tah 4 The populations of various atomic orbitals in the highest occupied molecular orbitals(HOMO)
Mo S O(N) C I'LZ) Iﬁ
s p d s p s p s 7 s s
Momps 0.3 1.9 8.6 0.5 3.8 <01 6.8 12 30 — <01
Mo(abt); 06 0.3 8.9 0.5 2.2 05 6.8 2.4 38 1.1 <<0.1
Mo(mp)s 0.1 3.8 L3 1.4 243 0.3 165 2.3 50.0 — <0.1
Mo (abt)3 07 25 .2 0.9 32.5 1.1 20.2 1.8 387 03 <0.1
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1. 2-Bidentate Mo Complexes as
Building Blocks with ab initio Calculation

ZHENG Kangcheng T, SHEN Yong, XU Zhi-tao, LIU Han-gin

Abstract; 1, 2-Bidentate Mo complexes —— Mo (mp)3 (n=0, mp= 0CsH4S™ ) and Mo(abt)i
(abt=NHC¢HsS* ) as building blodks were carried out with ab initio calculation. The stabilities of
the building blocks, the electronic stuctural characteristics and their relations with the properties of
complexes were investigated. The results show that all the 4 structure units of Mo complexes are ener-
getically stable and they may exist as building blocks, although their stabilities are different each other.
The Mo ( VD units are more stable than Mo ( V') units, and Mo ( V) units are mowe active and easier
for assembly as building blocks. In particular, Mo(mp)3 possesses excellent assembly properties, and
oxidation-reduction activities. The activity site of the complex units may most pwobably be in the direc-
tion of C3 symmetry axis. The calculation results agree with experimental regularties.
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