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Organohydroborate derivatives of Group 4 and Group 5 
metallocene have received less attention12 while the 
metallohydroborate compounds have been intensively 
inve아igated.' The M-H-B three-center, two electron bond is 
present in covalent hydroborate metal complexes in which 
B-H or M-H bond may serve as the electron pair donor to an 
unsaturated metal center or a trivalent boron to form the 
hydrogen-bridged bond.4 Described here is the synthesis and 
molecular structure of a novel organohydroborate zircono­
cene complex with M-H-B bond,[(始-CsHs^Z瓦"・H)(止 
O)(BCgHi4)]2. The zirconium compound is prepared in the 
reaction of [(75-C5H5)2ZrCl]2O5 with K[H2BC8H14] (eq. I).6 
The solid is stable under a nitrogen atmosphere at room 
temperature fbr several weeks while decomposition occurs 
when it is exposed to air.

[(7/-C5H5)2Zl-Cl]2O + 2K[H2BC8H14]—> 

l/2[(?/-C5H5)2Zi-(//-H)(//-O)(BC8Hi4)]2

+(775-C5H5)2ZrH2 + l/2(HBCsHi4)2 + 2KC1 (1)

The molecular structure of the complex was determined 
from a sin이e crystal X-ray diffraction analysis.7 The molec­
ular structure and the selected bond distances and angles are 
shown in Figure 1. The complex has a crystallo­
graphically imposed center of symmetry. Two 左(〃七。5氏)2 
fragments are linked by two organohydroborate ligands (卩- 
H)(x/-O)BCsHi4> through oxygen atoms. The zirconium 
atoms are associated with 18 valence electrons. The 
zirconium-oxygen distances of the bridging organohydro­
borate group are 2.1182(10) A and 2.1352(10) for Zr-O and 
Zr-O#l, respectively. These are consi아ent with the zirconi­
um-oxygen distances of the bridging ethoxyl group Zr-O in 
[(T.C5H5)Zr(OEt)(OEt2)("・OEt)]2O[HB(C6F5)3]2 which is 
intermediate between the Zr-O distance of the Zr-OEt2 
linkage and the Zr-O distance of Zr-OEt linkage.8 The Zr-O- 
Zr#l an이e is 106.96(4)° and this smaller an이e is attributed 
to the 아eric bulk of the organohydroborate ligand.

The bridge hydrogen (Hlbl) was located and the position 
and isotropic thermal parameters were refined. Zr-H and Zr- 
B distances are 1.959(1) and 2.654(2) A, respectively and

Figure 1. Molecular structure of [(775-C5H5)2Zr(x/-H)(//-O)(BCsH m)]? 
with 50% probability themial ellipsoids. Selected bond distances (A): 
Zr-B = 2.654(2), Zr-H = 1.959(16), Zr-O = 2.1182(10), Zr-O#l = 
2.1352(10), Zr-Cpcentroidcci-cs) = 2.250, Zr-Cpg政 id(c6-cio)= 2.261, B-H 
=1.309(16), B-0 = 1.485(2), Selected bond angle (deg): Cpcentroid(ci- 
C5)-Zr-Cpcentroid(c6-Cio)= 126.1, Cpg政id(cic5)-Zr・B = 96, Zr-B-H = 
44.9(7), Zr-O-B = 93.19(8).

Zr-B-H an이e is 44.9(7)。. These distances and an이e are 
consistent with other systems with Zr-H-B bridges,잉。The 
broad signal at —3.33 ppm in 'H NMR spectrum assignable 
to the bridge hydrogen bound to boron and zirconium atoms 
was observed and the broad UB NMR signal has a chemical 
shift consistent with the presence of Zr-H-B bridge.6 
Compared to other (始・C5Hs)2Zr complexes, the longer Zr- 
Cpcentroid distances (2.250 A fbr Zr-Cpcentroid(ci-c5)and 2.261 
A fbr Zr-CpCentroid(c6-cio)) and the smaller Cpcentroid-Zr- 

Cpcentroid angle (126.2°) result from the larger 아eric bulk of 
the organohydroborate (;/-H)(//-O)BC8Hi4 ligands.10

Acknowledgement This work was supported by grant 
No. 2001 -2-12200-001-2 from the Basic Research Program 
of the Korea Science & Engineering Foundation.

mailto:shore.l@osu.edu


708 Bull. Korean Chem. Soc. 2005, Vol. 26, No. 5 Communications to the Editor

Supplementary material. Crystallographic data for 
structural analysis have been deposited with the Cambridge 
Crystallographic Data Center (CCDC No, 259797).
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