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with gas-tight syringes under N,, and frozen immediately in liquid
N,. Room-temperature spectra were obtained with a flat cell under
Ar. Estimates of spin concentrations were made by using known
Mo(V) complexes (K;[Mo(CN);], MoOCl(thicoxine),)!* as standards.
Estimates of g and A4 values were made by inspection of the measured
spectra, using DPPH as standard.

Crystal Preparation. Crystals of the title compound MoO,(hbeH,)
were grown from dichloromethane. The compound crystallized as
very thin rectangular plates. A plate was selected with dimensions
in Table V and was mounted on the tip of a slim glass fiber with epoxy.

Crystallographic Data. The determination of the Bravais lattice
and cell dimensions and the collection of intensity data were carried
out with a Syntex P2, diffractometer equipped with a graphite
monochromator. The cell constants were determined on the basis of
the centering of 24 reflections with 9° < 26(Mo Ka) < 19°. After
least-squares refinement of the setting angles, the crystal system and
axis lengths were checked by using axial photographs. Several w scans
showed sharp Bragg peaks, width at half-height 0.27. The crystal
and diffractometer data are listed in Table V. Data collection was
carried out at room temperature with Mo K« radiation using a §-26
scan technique. An octant of data was collected, hk/, out to 26 =
45°, The intensities of two standard reflections, measured every 98
reflections. showed no significant decay during data collection. The
data revealed systematic absences unique to the nonstandard space
group Pcab, which was transformed to the standard space group Pbca
prior to structure solution. The data were corrected for Lorentz and
polarization effects and were also corrected for absorption by the
Gaussian integration method.

Solution and Refinement. The structure determination and re-
finement were carried out with the SDP series of crystallographic
programs on a PDP 11/34a computer.’® MULTAN yielded the position

(30) Computer program used for this analysis were: The Structure Deter-
mination Package (SDP) (B. A. Frenz & Associates, Inc., College
Station, TX and Enraf-Nonius, Delft, Holland); MULTAN 80 (P. Main
et al., University of York, York, England); ORTEP 2 (Johnson, C. K.
Report ORNL-3794 Oak Ridge National Laboratory, Oak Ridge, TN).
Both MULTAN 80 and ORTEP 2 are included in the SDP software.

of the two independent molybdenum atoms. Subsequent difference
Fourier techniques were used to locate the remaining independent
non-hydrogen atoms of each molecule. Isotropic refinement of both
molecules yielded R, = 0.11 and R, = 0.13. A difference map revealed
the presence of a disordered dichloromethane molecule. The disorder
model that was decided upon structurally resembles a staggered
1,2-dichloroethane molecule. However, the carbon—carbon bond is
replaced by one carbon—chlorine bond from each of the disordered
dichloromethane molecules. The solvent molecule was assigned an
occupancy of 0.5 on the basis of a refinement of the occupancy factor
of the chlorine atoms, which were not disordered with the carbon
atoms. Refinement was continued with this disorder model and
anisotropic thermal parameters for the molybdenum atoms and the
oxo oxygen atoms. All the hydrogen atom positions were assigned
an arbitrary isotropic thermal value of B = 5.0 A.2*! These conditions
gave final residual indices of R, = 0.072 and R, = 0.071 where
refinement was based on the minimization of ¥ w(|F,| - |F,|)* where
wl = a(F,) + 0.25(cF,)? with ¢ = 0.03. The highest peak from the
final difference map was 1.1 ¢ A=, The final fractional coordinates
and thermal parameters of the refined atoms are listed in Table VII.
The idealized hydrogen atom positions and a listing of the observed
and calculated structure factors are available in the supplementary
material.
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Well-characterized binuclear isocyano complexes of palladium(II) are obtained with the bridging ligand 1,8-diisocyano-
p-menthane (DMB). The ion [Pd,(DMB),]** reacts with X (CI” or Br) to give [Pd,(DMB),X]**, where the X is positioned
between the metal atoms, encapsulated in the complex. Reaction with I” leads to an entirely different product, Pd,(DMB),I,,
which has been characterized by X-ray crystallography: Pd,C,sN4H;4l, crystallizes in the monoclinic space group P2, /n
witha = 11.766 (4) A, b= 15.123 (8) A, ¢ =9.703 (2) A, 8 = 93.93 (2)°, and Z = 2. The Pd atoms are square-planar
coordinated to two CN groups and two I atoms; the DMB ligands are disordered across a center of symmetry. The coordination
planes of the Pd atoms are tilted 35° from the perpendicular to the Pd-Pd vector, and a fifth (axial) site is occupied by
an I atom from the other half of the dimer. The Pd«Pd distance, 4.582 (1) A, is such that the ion [Pd,(DMB),]** can

accommodate a Br™ or CI™ ion between the Pd atoms.

Introduction

We have been studying for many years the spectroscopic
and structural properties of d®-metal-isocyanide complexes.!-
Rhodium(I) and iridium(I) complexes have been extensively
investigated, but studies involving nickel(II), palladium(II),

and platinum(IT) have lagged because these divalent metals
catalyze polymerization, hydrolysis, and dealkylation reactions
of isocyanides.*® One method of avoiding these side reactions
during synthesis is to use diisocyanide ligands that can bridge
between two metal atoms to form binuclear species; one

(1) Mann, K. R.; Thich, J. A,; Bell, R. A,; Coyle, C. L.; Gray, H. B. Inorg.
Chem. 1980, 19, 2462-2468.

(2) Sigal, [. S;; Gray, H. B. J. Am. Chem. Soc. 1981, 103, 2220-2225 and
references therein.

(3) Smith, T. P. Ph.D. Thesis, California Institute of Technology, 1982.

(4) Bonati, F.; Malastesta, L. “Isocyanide Complexes of Metals™; Wiley:
New York, 1969.

(5) Crociani, B.; Boschi, T.; Belluco, V. Inorg. Chem. 1970, 9, 2021-2025.

(6) Treichel, P. M.; Knesel, W. J.; Hess, R. W. J. Am. Chem. Soc. 1971,
93, 5424-5433.
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particularly good binucleating ligand of this type is DMB, or
1,8-diisocyano-p-methane:”®

Y%

N* N
(Il Il
C

o
DMB

It has been shown that a binuclear Ni(II) complex of DMB,
[Ni,(DMB),]**, is capable of encapsulating CI™ or Br™ to form
the stable species [Ni,(DMB),X]3*;7 we have now extended
this work and report here the preparation of some DMB
compounds of Pd(II), including ones with encapsulated CI
and Br~. We also report the synthesis and crystal structure
of Pd,(DMB),],, in which iodide, instead of being encapsu-
lated, has replaced two of the DMB linkages on each Pd atom.

Experimental Section

Materials. DMB was prepared and purified by standard proce-
dures.s Pd(cH;CN)zclz, Pd(C6H5CN)2C12, and Pd(CHJCN)zBr2
were prepared by refluxing PdX, (X = Cl or Br) in the appropriate
nitrile solvent. Solvents were spectroscopic grade.

Physical Measurements. UV-vis spectra were recorded on a Cary
17 spectrophotometer. IR spectral measurements in the region
4000-500 cm™! were made on a Beckman IR-4240, whereas far-IR
spectra (500-50 cm™') were measured on a Perkin-Elmer 180 (Nujol
mulls).

[Pd,(DMB),CI]Y; (Y = ClO, or PF¢). A 0.5-g sample of DMB
was slowly added to a well-stirred methanolic suspension of Pd(C-
H,CN),Cl, (0.3 g in 20 mL of MeOH). A clear yellow solution
formed (this was filtered if necessary) and excess LiClO, or KPF
(about 2 g) was added to the filtrate. A pale yellow solid precipitated
on standing. This was filtered off, washed with a methanol-ether
mixture (1:5), and dried under vacuum at room temperature; yield
80%. Anal. Calcd for [Pd,(DMB)CI][ClO,]5: C, 44.07; H, 5.51;
N, 8.57; C, 10.86. Found: C, 44.08; H, 5.59; N, 8.48; Cl, 10.77. IR
»(C=N): 2240 cm™! (Nujol mull). Far-IR »(Pd-Cl): 201 cm™.
Molar conductivity in nitromethane: 250 uQ™!. UV-vis spectrum
in CI-},CN, Amax/TM (€may/dm® mol™! cm™): 360 br (890), 306 s (1.5
X 10%).

[Pd,(DMB),BrIClO,);. This was prepared by essentially the same
method as above except that PA(CH;CN),Br, was used; yield 80%.
Anal. Calcd for [Pd,(DMB),Br][ClO,]; C, 42.62; H, 5.32; N, 8.29;
Br, 5.91; Cl, 7.88. Found: C, 41.99; H, 5.62; N, 8.01; Br, 5.42; Cl,
7.90. IR »(C=N): 2240 cm™ (Nujol mull). Far-IR »(Pd-Br): 145
cm™ (br). ,

Pd,(DMB),I,. A methanolic solution of [Pd,(DMB),CI}3* was
prepared as described above. Excess sodium iodide (2 g) was added.
The solution was left to stand for !/, h, during which time a yellowish
orange solid precipitated. This was filtered off, washed with cold
methanol and diethyl ether, and then recrystallized from CH,Cl,; yield
70-80%. Anal. Calcd for Pdp(DMB),l,: C, 26.17; H, 3.27; N, 5.09;
I, 46.12. Found: C, 26.32; H, 3.31; N, 5.07; I, 46.89. IR »(C=N):
2200 cm™ (nujol mull). UV-vis spectrum in CH,Cl,, Ay.,/nm
(€max/dm? cm™ mol™): 402 sh, 352 (1600), 285 sh.

[Pd,(DMB),JC10,],. Treatment of PA(NO,), (0.2 g) with excess
DMB (0.4 g) in 20 mL of methanol gave a pale yellow solution.
Addition of excess LiClO, resulted in the formation of a pale yellow
solid in high yield (> 70%). The solid is unstable under UV light.
Anal. Calcd for {Pdy(DMB),][ClO4]4: C, 42.0; H, 5.25; N, 8.17.
Found: C, 42.04; H, 5.49; N, 8.37. In addition to strong peaks at
2240 cm™! the IR spectrum (Nujol mull) of this solid showed the
presence of several peaks in the 1550~1620-cm™ region, thereby
indicating the presence of a coordinated imino group.

X-ray Structural Determination of Pd,(DMB),l,. Preliminary X-ray
photographs indicated a monoclinic cell; systematic absences 40/, A
+/=2n+1,and 0k0, k = 2n + 1, indicate the space group P2,/n,
a special setting of P2;/c (No. 14) with equivalent positions  (x,

(7) Gladfelter, W. L.; Gray, H. B. J. Am. Chem. Soc. 1980, 102,
5909-5910.

(8) Gladfelter, W. L.; Lynch, M, W.; Schaefer, W. P.; Hendrickson, D. N;
Gray, H. B. Inorg. Chem. 1981, 20, 2390-2397 and references therein.
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Table I Crystal Data for Pd,(DMB),1, (T= 21 °C)

formula: Pd,C,,N,H, I, AMo Ka)=0.71069 A

fw 1101.00 u=146.,67 cm™!

a=11.766 (4) A cryst size: ~0.09 X 0.18 X
b=15.123(8) A 0.30 mm (10 sided, irregular)

c=9.703(2) A dy=2.123 (1) g em™
8=93.93 (2)° space group P2, /n (No. 14)
V'=1722.5(10) A®

zZ=2

Figure 1. ORTEP drawing of the molecule showing important distances.
Thermal ellipsoids are shown at the 50% probability level.

¥,2;1/2+ x,1/2-y,1/2 + z). Cell dimensions were obtained by
a least-squares fit to the setting angles of 15 reflections with 9° <
20 < 26°. Crystal data are given in Table I.

Data were collected on a locally modified Syntex P2, diffractometer
using graphite-monochromated Mo Kq radiation. One set of data
(h, k, £I) was collected with 3° < 26 < 45° at a scan speed of 2° /min,
with background counted for half the scan time at each end of the
6-20 scan. A second set (h, ~k, £/) was collected at a scan speed
of 3°/min in the 26 range 3-55°. A total of 7288 intensities was
measured, including four check reflections scanned every 96 reflections.
These were corrected for Lorentz and polarization factors and for
absorption by Gaussian integration over an 8 X 8 X 8 grid (trans-
mission factors fell into the range 0.54-0.68) and merged to give 4011
independent values, of which 3556 measured greater than zero and
2774 had F? > 1.50(F,%). All 4011 reflections were used in the
structure solution and refinement, which was by Patterson, Fourier,
and full-matrix least-squares methods using the programs of the CRYM
system. Scattering factors were taken from ref 9. The molecules
crystallize on centers of symmetry and the DMB groups are disordered;
the population parameter refined to 0.629 (8) for one orientation and
(1 - 0.629) for the other. The disorder results in some atoms (C4,
Cé6, C8, and C10) of the two orientations being nearly superimposed.
These were represented as single atoms, population 1.0, with isotropic
temperature factors; the others were well separated and represented
as partial atoms. The three methyl carbons of the DMB group with
population 0.629 were given anisotropic thermal parameters, as were
the Pd and the I atoms. Distances and angles involving the disordered
atoms in the DMB group show large deviations from expected values;
clearly our model does not represent the situation well. A final
difference map showed excursions of £1.6 ¢ A~? in the vicinity of 12
but nothing else greater than 1.0 ¢ A~3; in particular, there were
no clues that suggested any different model for the carbon atoms of
the DMB groups. Hydrogen atoms were included at calculated
positions, assuming C-H distances of 0.95 A or were based on positions
taken from difference maps. The final R index is 0.080 for all
reflections with F,2 > 0 and 0.059 for those with F,2 > 1.5q¢(F.2) (R
= Y|F, - |FJI/>F,). The goodness-of-fit, [ w(F.2 - F2)2/(n- p)]'/?,
where n = 4011 = number of reflections and p = 125 = number of

(9) “International Tables for X-ray Crystallography”; Kynoch Press: Bir-
mingham, England, 1974; Vol. IV, p 72.
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Table II. Final Atomic Parameters Table IV. Bond Angles in the Ordered Portion of the Molecule
atom  10%x 10%y 104z B, A? pop.¢ atom atom atom angle, deg
Pd  6555.1 (4) 4100.6 (3) 4862.0 (5) 4.00 (l)b 11 Pd Cl 90.6 (2)
[1 4631.7 (4) 3808.6 (4) 3482.2(5) 17.00 (1)P 11 Pd C2 88.9 (2)
12 8482.0 (4) 4266.3 (4) 6307.9(6) 6.86 (l)b 12 Pd Cl1 92.6 (2)
N1 7393(5) 5174 (3) 2411¢6) 5.1(1) 12 Pd C2 87.8 (2)
N2 4318 (5) 6996 (4) 2753 (6) 54 (1) I1 Pd 12 175.55(2)
Cl 7094 (5) 4766 (4) 3324 (7) 5.0(1) 11 Pd 11 91.53 (2)
C2 3982(5) 65814 3633 (7) 4.6(1) 12 Pd I 91.35(2)
C3 8820(9) 5269(9) 730 (12) 7.1 (3)® 0.629 (8) Cl1 Pd C2 178.9 (3)
C4 7718(5) 5723 (4) 1228 (7  4.7(1) Pd Cl N1 178.5 (6)
C5 7970 (10) 6621(7) 1777(11) 5.6(3)  0.629(8) Pd C2 N2 178.7 (6)
Cé6 6830(6) 7078(5) 2289 (8) 6.1 (2) Cl N1 C4 176.9 (6)
C7 5925(8) 7055 (1) 1189 (10) 4.5(2) 0.629 (8) C2 N2 C10 179.4 (6)
C8 5629(5) 6144 4) 654 (7) 4.8(1)
C3 6770 (9) 5696 (7)  186(11) 4.9(3) 0.629 (8) from various solutions. As with the binuclear Ni-DMB
8(1) gggg E?)Z) ;g;i (5) 1636(8) 58(Q2) complexes,” [Pd,(DMB),]** shows a strong preference for CI-

(10) 513(12) 8.4 (4) 0.629 (8) Br 1 . h SCN- in th lati

C12 5117 (12) 8396 (9) 2278 (14) 7.7 (3)® 0.629 (8) or Br ovgr arger anions such as in the encapsulation
C13 3823(18) 8335(15) 1341(23) 7.1(6)  0.371 reaction.
C15 4695(16) 6938(12) 391(19) 5.2(4)  0.371 These results are quite different from those found in the
Cl7 6703 (14) 6498 (11) 991(17) 4.4 (4) 0.371 [Rhy(DMB),)** and [Ir,(DMB),]** systems, where encap-
g? g;gé E}g; g?; 83) fggg (gé) 6.6 (g) 837]1 sulation of halide has not been observed.?!%!!  Since the
C22 7561 (18) 5172 (14; o §_22; gg ES; 0:3;1 binucleating-ligand bite and the metal-metal distances are

b @ Fractional occupancy; where no numbeLis_’given, pop.=1.0.
Boq =812 Ueq: Ueq = Vs ZiZj [ Usjlas*a* )ayd;] 10(Ueg) =
(116" X (Ui [UipUeq-

Table III. Distances between Carbon Atoms

atom  atom dist, A atom atom dist, A

C3 C4 1.572 (14) C4 C21 1.417 (20)
C4 CS 1.481 (13) C4 C22 1.500 (22)
Cs Cé 1.618 (13) C4 C17 1.678 (17)
Cc6 C7 1.455 (12) C17 C6 1.534 (18)
C7 C8 1.505 (12) C6 C19 1.629 (23)
C8 C9 1.597(12) C19 C10 1.315 (23)
C9 c4 1.454 (12) C10 C15 1.503 (20)
C7 C10 1.635(12) Cl5 C8 1.636 (19)
C10 Cl1 1.450 (15) C8 c17 1.390 (17)
Cl10 Cl12 1.497 (15) C10 Cl13 1.652 (23)

Figure 2. Drawing of the heavy atoms projected onto their plane.

parameters refined, is 1.70. Final values for the atomic parameters
are given in Table II; important bond lengths and angles are listed
in Tables IIT and IV (or shown in Figures 1 and 2).

Results and Discussion

We have shown that [Pd,(DMB),]** can be obtained by
the treatment of Pd(II) with an excess of diisocyanide ligand
in aprotic solvents. The coordinated isocyanide group in the
ClO, salt is attacked readily by nucleophiles, resulting in the
formation of coordinated imino species that exhibit infrared
absorptions in the 1550-1620-cm™' region. However, if the
synthesis is carried out in the presence of 1 equiv of CI” or Br~,
the halide becomes encapsulated in the cation, forming the
complex [Pd,(DMB),X]**; the presence of encapsulated halide
greatly reduces the activating effect of Pd on the coordinated
isocyandes (possibly by reducing the positive charge on the
metal center), as evidenced by the absence of imino absorptions
in the infrared spectra of [Pd,(DMB),X]3* species isolated

comparable in all these complexes, it appears that the greater
charge on the [Pd;(DMB),]*t and [Ni,(DMB),]** ions is
largely responsible for the encapsulation behavior.

The analytical data, conductivity measurements, and the
far-infrared spectroscopic studies of [Pd,(DMB),Cl][ClO,];
agree well with the chemical formulation. The observation
of an intense y(Pd—Cl) stretch in the 201-cm™ region (cf.
v(Ni—Cl) 210 ¢cm™ in [Ni,(DMB),Cl] [PF];)’ clearly shows
that the chloride is in the bridging position. We have not been
able to obtain good Raman spectra for [Pd,(DMB),X][Y];
species (X = Cl, Br; Y = ClO, or PF), because the sample
decomposed during the measurements. Thus we do not know
whether the halide in [Pd,(DMB),X]Y; bridges symmetrically
or not. We are greatly interested in obtaining an X-ray crystal
structure of a complex with an encapsulated halide, but so far
satisfactory crystals have eluded us. The UV-vis spectrum
of [Pd,(DMB),CI]** is remarkably similar to that of [Ni,-
(DMB),CI]**. The intense band at 306 nm is assigned as the
transition to the de*peo (ps in this case is p, + #*(CNR))"!2
singlet state (!A;; — 'A,,). Our finding that the band falls
at a shorter wavelength than that (~320 nm)’ of the
corresponding nickel complex accords with the expected
metal-to-ligand charge-transfer character of the transition.

Structure of Pd,(DMB),I,. The Pd,(DMB),l, molecule
consists of two palladium atoms bridged by only two DMB
groups, with two iodine atoms bonded to each palladium atom.
The palladium atoms exhibit square-planar coordination, with
two trans iodine atoms and two trans isocyano units from
DMB groups. Figure 1 is an ORTEP drawing of the molecule
with population 0.629, showing some of the distances. Figure
2 is a drawing of the heavy atoms projected onto their plane.
The average Pd-C distance (1.935 (15) A) is normal for
Pd-isocyanide complexes.!* The Pd-Pd distance within the
cation is 4.582 (1) A, which is slightly longer than M—-M
distances in other binuclear DMB complexes (for example,
d(Ni-Ni) = 4.33 A7 in Ni,(DMB),(CN), and 4(Rh-Rh) =
4.48 A" in [Rhy(DMB),]**). Perhaps the most striking
feature is that the Pd—Pd vector is not perpendicular to the
I1-Pd-12 line. Although the coordination planes of the Pd
atoms are parallel, they are tilted such that I1 of one palladium
lies close (3.852 (1) A) to the second palladium atom (I1-
Pd-Pd is 57.17 (1)°), thereby indicating the presence of a weak

(10) Che, C.-M., unpublished work.

(11) Mann, K. R. Cryst. Struct. Commun. 1981, 10, 451-457.

(12) Isci, H.; Mason, W. R. Inorg. Chem. 1975, 14, 913-918.

(13) Goldberg, S. Z.; Eisenberg, R. Inorg. Chem. 1976, 15, 535-541.
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interunit Pd--I bonding interaction (Figure 2). The average
Pd-I distance, 2.591 (1) A, is comparable to those observed
in other Pd(II)-I complexes: 2.492 (3) A in the yellow form
of trans-Pd(PPhMe,),I,'* and 2.58 (1) A in trans-Pd-
(PPh;),I,,!5 where the palladium atoms have four nearest
neighbors, and 2.638 (3) and 2.619 (3) A in the red form of
trans-Pd(PPhMe,),I,,!* where the palladium atom has five
near neighbors.

(14) Bailey, N. A.; Mason, R. J. Chem. Soc. A 19688, 2594-2605.
(15) Debaerdemacker, T.; Kotoglu, A.; Schmid, G.; Weber, L. Acta Crys-
tallogr., Sect. B 1973, B29, 1283.
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The reaction of tantalum pentachloride with a number of lithium 2,6-dialkylphenoxides has been investigated. The degree
of substitution of OAr for Cl depends on the bulk of the alkyl substituents; for 2,6-dimethylphenoxide total substitution
occurs to yield Ta(OC;H;Me,-2,6)s, while for the sterically very demanding 2,6-di-zerz-butylphenoxide the disubstituted,
mononuclear Ta(OC¢H;-1-Bu,-2,6),Cl; is given. Structural analysis of this compound shows a square-pyramidal arrangement
about the tantalum with one aryloxide ligand occupying the apex and the other a basal position of the square pyramid.
One of the tert-butyl groups of the basal aryloxide occupies the “open” site trans to the apical aryloxide, and one of the
hydrogen atoms approaches within 2.67 A of the metal center. The molecule crystallizes in space group C2/c with a =
17.477 (6) A, b= 11.909 (3) A, c = 28.319 (11) A, 8 = 97.71 (1)°, Z = 8, and dyog = 1.587 g cm™2.

Introduction

Early-transition-metal alkoxides and phenoxides have been
known for some time.>* In particular the pentaphenoxides
of niobium and tantalum were first isolated as early as 1937
by Funk and co-workers.? All of the mixed chloro phenoxides
of these two metals, M(OPh),.Cl;_, (M = Nb, Ta) have also
been synthesized.* It has been concluded, primarily on the
basis of infrared spectral data and a comparison with the more
extensively studied alkoxide chemistry, that all of these phe-
noxides are dimeric both as solids and in noncoordinating
solvents and have phenoxide bridges.> A common feature
observed for the few structurally characterized early-transi-
tion-metal chloro phenoxides is the preference of u-phenoxo
rather than u-chloro linkages.>%” During our studies of the
early-transition-metal organometallic chemistry associated with
bulky aryloxides as ancillary ligands,®!'* we have investigated
the reaction of tantalum pentachloride with a number of
2,6-dialkylphenoxides to generate possible starting materials.
The results of this study and their relevance to other areas of
early-transition-metal chemistry are discussed in this paper.

Results and Discussion

Treatment of TaCls with an excess of the lithium salts of
various 2,6-dialkylphenoxides in benzene solvent leads to
different degrees of substitution depending on the bulk of the
alkyl substituents. With the relatively undemanding ligand
2,6-dimethylphenoxide (OCzH;Me,-2,6) total substitution
takes place to yield the white, crystalline Ta(OC¢H;Me,-2,6)5
(I). However, with increasing alkyl bulk the degree of sub-
stitution drops off (eq 1). All of the partially substituted

t Purdue University.
tIndiana University.

TaCls + LiOAr (excess) — Ta(OAr),Cls_, 1

OAr
0OC,H,Me,-2,6
OC,H,Me-r-Bu-2,6
OC H,-i-Pr,-2,6
OC H,--Bu,-2,6

I
I
111
10%

0 WLk R

compounds are yellow-orange solids, slightly soluble in hexane
but more soluble in benzene or toluene. Mass spectral analysis
of compounds I and IV shows a strong parent molecular ion
with distinctive fragmentation due to loss of Cl (when present)
or OAr. However, for compounds II and III, ions such as
Ta(OC¢H;Me-t-Bu-2,6),Cl™ and Ta(OCg¢H;-i-Pr,-2,6),Cl,*
were observed in low abundance. These we believe either to
be indicative of the dimeric nature of these compounds in the
solid state or else to be due to ligand exchange occurring within
the mass spectrometer. Due to the low solubility of IT and
11T solution molecular weight measurements were precluded.
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