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Recently Gambarottaet al® reported the X-ray crystal  Figure 1. A drawing of the molecular structure of [(@)).CITa-
structures of two compounds prepared by the reaction ofsTaCl (4-H)]z. Ellipsoids are drawn at the 40% probability level. The minor
and LINCy, (Cy = cyclohexyl). In the [(CyN);TaCl- orientation of the_qlisordered cycl_oht_axyl group (45%) is shown as dashed
(CyNCeHig)] molecule 1, a pentavalent tantalum atom is circles. The positions of the bridging hydrido groups are not shown.
surrounded by a chloride ion, two “normal” amido groups and
a modified amido group in which one of the hydrogen atoms
of a cyclohexyl group is lost to give a ¥&C bond. The formula
of the other compound was proposed to be [(CENJal, (2).

The latter complex was remarkable in at least three ways: (1)
each Ta atom had undergone a 2e reduction, (2) it had an
unsupported TaTa bond, and (3) the structure was highly
unsymmetrical in the sense that what might have been expected
to be chemically equivalent bonds werry different in length. cut
For example, according to the published data and those provided

as Supporting Information, the F&l distances were 2.401(3)

and 2.453(3) A, the TaN distances varied from 2.05(1) to

2.28(1) A, and the €C distances ranged from 0.86to 1.70 A. _ _ o
The refinement data indicated that it had been necessary to refind-igure 2. A drawing of the core in [(CyN).ClTa(u-H)].. Two bridging

five carbon atoms isotropically. hydride ions are shpwn as arbmap!y snzgd c!rcles. All other atoms are

Because of our interest in the chemistry of metaletal represented by their 40% probability ellipsoids.
compounds, especially those of tantaltithe remarkable claim

that an unbridged ditantalum unit could exist with a-Tea  Of tantalum atoms in a higher oxidation statd-or example,
distance greater than 2.8 A, and the aforementioned anomaliesthe Ta-Cl distances are 2.392(2) and 2.398(3) A in the
we decided to reinvestigate compou?d pentavalent tantalum complex Ta@Ph)(DPhF)(HDPhP}

We report here that a redetermination of the structure, [HDPhF= N.N'-diphenylformamidine], while they area. 2.42
depicted in Figure 1, shows the same qualitative arrangementA in merTaCl(py)s. However, the most significant indication
of the core atoms (Ta, N, Cl) as that previously repottedt of the hlgher OX|dat!on state of the tantalum atom are theN'a
all the bond distances are regular and shorter than those reporte@ond distances which are shorter than expected for a Ta(lll)
earlier. The Ta-Cl distances are 2.376(2) and 2.388(2) A, and N(amide) by more than 0.1 A. Indeed, ¥l distances which
the Ta-N distances vary from 1.967(5) to 1.991(6) A. We Vvary from 1.937(8) to 1.969(9) A are reported for [(®Y-

believe that the shorter distances are consistent with the presenc&aCl(CyNGH10),* which contains a pentavalent tantalum atom.
An interesting result of our re-examination of the crystal

Iﬂﬁixvaés’?@“ﬁflﬁgvsffgﬁa structure is that our fractional coordinates for theQlaN, core
(1) Scoles, L.; Ruppa, K. B. P.; GambarottaJSAm. Chem. Sod996 are essentially the same as those reported in ref 1, as are the
118 2529. lengths of théb andc axes and the value of thfeangle, but the

(2) For example, see: (a) Cotton, F. A.; Daniels, L. M.; Murillo, C. A; P
Wang, X.J. Am. Chem. Sod996 118 4830, (b) Cotton. F. A.: Murillo, length of thea axis isca. 6.6 A shorter than the one reported.

C. A Wang, X.Inorg. Chim. Actal996 245, 15. (c) Cotton, F. A.: Matonic, While this is, evidently, the origin of some of the difficulties
J. H.; Murillo, C. A.; Wang, X.Bull. Soc. Chim. Fr1996 133 711. (d) experienced by the previous authors, the structure they obtained

Cotton, F. A.; Daniels, L. M.; Matonic, J. H.; Murillo, C. A.; Wang, X. s rife with inconsistencies that indicate error. To confirm that
Polyhedronin press.

(3) The compound was prepared according to ref 1, and dark red crystaisthe difference between their work and ours originates, as
(as reported) were obtained from a concentrated diethyl ether solution at proposed, in their incorrect cell, we used our data together with

—5°C. Crystal data: monoclini€2/c, a= 42.234(5) Ajb = 10.804(1) A, i i i iri

-2 22.76%(2) A s v Loaeao) Z%)z= 6T _68 QC’ the incorrect unit cell and obtained their incorrect result.

R: (onFo) = 0.032, wR (on Fo?) = 0.080, GOF= 1.09 for 809 parameters Since unbridged metaimetal bonds between metal atoms
and 5388 unique data (5055 with> 20(1)). One cyclohexyl ring was in high (>11) oxidation states are very rateand considering
disordered as two interpenetrating chair conformers (€246), and all also the rather long Ta to Ta distance, it was reasonable to

other non-hydrogen atoms were refined anisotropically. The final refinement R .

cycles included positions and isotropic displacement parameters for all SUSPect the presence of bridging hydrogen atoms. Given the
nondisordered hydrogen atoms. The cell dimensions were also determined
from a second crystal at150°C and were found to ba = 42.06(1) A,b (4) Toreki, R.; Schrock, R. R.; Vale, M. G. Am. Chem. Sod 991
=10.753(3) A,c = 22.261(5) A, = 94.83(2, V = 10032(4) A. 113 3610.
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heavy scattering by the large Ta atoms, their presence might It is pertinent to point out that other ditantalum compounds
be difficult or impossible to detect by X-ray diffraction (but having the [Ta(u-H)n] core (W = 2, 3, 4) have been describéd.
not necessarilympossiblé), but an effort was made. We did, |n the present case the source of the hydrogen atoms is not
in f‘?‘t?t: find t‘é"(ihcred'bl_? eIectroM? dfenstlr]y pﬁakts in bridging  known, but the nature of compouridsuggests that they may
positions, an e positions andis, for the H atoms were
included in the refinement. The result is shown in Figure 2. have been removed from cyclohexyl groups.
The presence of two hydrogen atoms was also indicated by
the IH NMR spectrum (€Dg).5 A sharp signal at 7.06 ppm Acknowledgment. We are grateful to the Vicerrectarde Inves-
had an integrated intensity that corresponded to 2.0 H whentigacion U. C. R. (Project 115-87-516) and the Department of Chemistry
ratioed to the intensity of the complex multiplets arising from for support of work at the University of Costa Rica and to the National
the hydrogen atoms (88) of the cyclohexyl groups. When the Science Foundation for support of work at Texas A&M University.
crystals were placed into GDBl,, immediate bubbling was
observed, the signal at 7.06 ppm disappeared, and other signals

appeared in the cyclohexyl region, but the spectrum was not Supporting Information Available: Tables of crystallographic data
clean ’ including diffractometer and refinement data, final coordinates, bond

lengths, bond angles, and anisotropic displacement parameters (11

(5) For example, in Wu-O,CPh)(u-H)(u-Cl)Cl,[P(n-Bu)s]2, (Cotton, pages). See any current masthead page for ordering and Internet access
F. A.; Mott, G. M. J. Am. Chem. Sod982 104, 5978), there are two instructions
independent molecules, and théd atom was found and refined isotropi- '
cally in each one. There are other, admittedly rare, examples of this kind. JA9629165

(6) *H NMR (from dissolution of crystals in §Dg, 200 MHz, 22°C):
0 7.06 (s, 2 H, hydride ions), 3.87 (m, 8 H, CH cyclohexyl groups), 2.3 to
1.1 (series of multiplets, 80 H, GHtyclohexyl groups). When bulk material
instead of crystalline material was used, other signals appeared including (7) For example, see: Scioly, A. J.; Luetkens, M. L., Jr.; Wilson, R. B.,
those atd 3.48, 3.35, and 2.6 ppm, ascribed in ref 1 to compond Jr.; Huffman, J. C.; Sattelberger, A. Polyhedron1987, 6, 741.




