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09.5-3 CRYSTAL AND ~!OLECULAR STRUCTURE OF 
SOME CUBANE-LlhE TETRANUCLEAR ~10LYBDENUM CLUS
TERS. BY J.L. Huang and J.O. Huang, <Department 
of Chemistry, Fuzhou University>, S.F. Lu, H. 
H. Zhang, D.M. Wu, Y.H. Lin, X.M. Zhang and 
J.X. Lu, <Fujian Institute of Research on the 
structure of Matter. Chinese Academic of Sci
ence), Fuzhou, People's Republic of China. 

In the investigation of molybdenum clusters 
with diethyldithiophosphate<dtpl anion ligands, 
some tetranuclear molybdenum clusters were syn
thesized and structurally characterized. The 
crytal parameters for each compound are given 
below: 
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The structure determination shows that the 
cluster skeleton of all the compounds has cub
ane-!ike configuration with either fours atoms 
or three S atoms and one o atom as triple brid
ging atoms capping each Mo triangle respec
tively. Table below gives the average value for 
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·0 " /QCJ 12' 8!, 1 2.351 2.. ()50 5.564 ~-

~! 
r, 7'2b 12.817 2. '344 z.ooo; 2.562 

~ 2.819 2.. '):Jrj ~- 56'.J 

. Mo-Mo f"J(Hld ill tt1e trinngle t~apped h)' s atom. 
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some impor·rc:tnr bond lengths withln the cluster 
skeleton. It is interest to nntP. that the t"'lo·-i"lo 
distances in the Mo triangle capped by o atom 
are consitierally !drger than those capped by s 
a tom. Among the four r 1 usler compounds. ther·e 
a1·e two different an·angments for the six dtp 
ligands arour1d cluster· skeleton, 8S shown ir1 
Fig. 1 and Fig. 2. Cluster l and g have three 
bridging dtp licmnds nnd three chelate' rlt.p lifJ· 
ands, wr<ile in the cluster 2 ami~. twn dtp 
1 igands are bridging and fo((r are cr1elste. All 
the cluster compounds have Len cluster elec 
trans to form the metal-metal bonds: 
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Fig. Fig. 2 

09.5-4 STRUCTURAL-BONDING Al'IALYSIS OF SEVERAL 
UNUSUAL MOLYBDENUM CLUSTERS: CONSTRAINED REFINEMENTS OF 
DISORDERED AND THERMALLY LIBRATING LIGANDS. By Diana R. 
Tomchick, Charles P. Gibson, Kenneth J. Haller, ~ 
Lawrence F. Dahl, Department of Chemistry, University of 
Wisconsin-Madison, Madison, WI 53706, USA. 

Our investigations of the photolStic reactions of the 
30-electron acetylene-like Mo2Cn -C5Mes)2(C0)4 with 
various organometallic nitrosyl or carbonyl species 
have produced a wide variety of intriguing molybdenum
based clusters. Isolated triangular-metal clusters 
include (n5-c Me5)3Mo 3 CC0)4(~3-N)(O) containing 
trimetal-boun~ "T-shaped 11 nitride and terminal oxygen 
ligands, Cn5-CsMes)3Mo3(C0) 4 (~2-H)(~3-0) containing a 
localized monoprotonated Ho-Mo double bond, and 
Cn 5-CsMes)MoFez(CO)x(NO)y(~ 3-o) containing disordered 
carbonyl-nitrosyl ligands. The combined use of crystal
lographic-spectroscopic-electrochemical measurements to 
determine their stereophysical properties will be illus
trated. Advantages in carrying out least-squares 
refinements via RAELS with appropriate constraints 
(Rae, A.D. Acta Cryst. ~. 31A, 560-570; 570-574) in 
the treatmeP.t of highly librating and disordered 
ligands will be given. 


