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By reduction with CoCp3 in THF or toluene, the tantalum(V) chlorocarbamato complex T&LCNEL)s, 1,

gives high yields of the tantalum(lINl,N-diethylcarbamate, Ta@@NEb)s, 2. On the other hand, good yields of

the octanuclean-oxo-N,N-diethylcarbamato cage compoundstaO);:(O,CNEb)16, 3, were secured by reaction

of 1 with sodium in THF. Compoun@ has been characterized by analytical and spectroscopic methods and by
X-ray diffractometry. Crystal data fordgH160N16044Tag: M = 3497.84, triclinic, space group P1 (no. 2),_1a

= 15.440(3) A,b = 15.710(1) A,c = 16.090(2) A,a. = 101.53(4}, B = 107.51(5), y = 118.79(3}, V =
2971.4(3) B, Z= 1, D, = 1.955 Mg/n¥, u = 7.416 mnT%, F(000) = 1688, R1= 0.0350, wR2= 0.0798,T =

213 K. The eight tantalum atoms are located at the vertexes of a cube whose edges are occupied by 12 bridging
0xo groups. Hexacoordination at tantalum is completed by bridging and terhiNaliethylcarbamato ligands.

Both THF and the carbon dioxide fragments of the carbamato groups are involved in the formatiop-aixihe
cage oxides.

Introduction 200 instrument. The chemical shifts are referred to TMS. Magnetic
. . susceptibility measurements were performed in the temperature range

Recently, some of us reported the synthesis and reactivity of go_90 k with a Faraday balance using CuS&+.0 as a standard.
N,N-dialkylcarbamato derivatives of niobium and tantalim. For the diamagnetic correction, Pascal contribufiansre used. The
agreement with the general observation that the stability of high carbon dioxide content of the products was determined gas-volumetri-
oxidation states increases in descending a vertical sequence ofally by decomposition with diluted sulfuric acid.
transition metal ions, difficulties were encountered in the  Decamethylcobaltocene, CoGp*and TaCH(O.CNEL)s, 1,' were
preparation oN,N-diethylcarbamates containing tantalum in the Prepared according to literature methods.
relatively low oxidation states IV and III. Reaction of TaCh(O,CNEt,)s with decamethylcobaltocene. Prepa-

In this paper, we wish to report that the mixed chldtdd ration of Ta(O2CNEto)s, 2. When solid TaG(OCNEg)s (1.11 g,

: . 1.85 mmol) was added to a red-brown solution of CoCff:.22 g,
diethylcarbamato of tantalum(v), TaéwZCNEt.Z)S’ 1, is ex- 3.70 mmol) in toluene (30 mL), formation of the yellow insoluble
pectedly reduced to TaéONEtZ,)& 2, by CqCp? in toluene or [CoCp*]Cl occurred immediately. The suspension was stirred over-
THF. On the other hand, sodium reduction in tetrahydrofuran nignt at room temperature, filtered in order to separate the cobalticinium
has been accompanied by the unexpected oxidation of the lower<hioride (0.994 g, 74% vyield), and characterized by IR, NMR, and
valent intermediate under the combined action of THF and CO elemental analysis. The volume of the solution was reduced to ca. 5
(as such or as a constituting fragment of M@&-diethylcarba- mL, and the residue was added of heptane (10 mL). The supernatant
mato ligand) to give high yields of an octanucleaoxo liquid was removed by suction, and the remaining solid was dissolved
derivative of tantalum(V), Tgu-O)1O.CNEb)s, 3. The in toluene (5 mL). By addition of heptane (25 mL), a brown solid

properties of this cage compound, including the molecular separated out, which was collected by filtration and dried in vacuo at
structure, are presented in this papér. room temperature, affording 0.81 g (83% yield) ®fas a brown

microcrystalline compound very sensitive to moisture and oxygen. Anal.
Experimental Section Calcd for Ta(QCNEE)3’2.5C7H16, Cso.H70N3OgTa: C, 50.0; H, 9.0;
N, 5.4; Ta, 23.2; CQ 16.9. Found: C, 50.3; H, 8.8; N, 5.9; Ta, 23.4;
All the operations were carried out under an atmosphere of CO,, 16.8. IR: gymC;H,Cls, cmit) 1685 (mw), 1647 (m), 1543 (s),
prepurified argon. Solvents were dried by conventional methods prior 1477 (s); (PCTFE, cm) 2962 (m), 2927 (m), 1684 (w), 1646 (m),
to use. 1540 (m), 1507 (m), 1475 (m), 1426 (m), 1377 (m), 1262 (s), 1201
IR spectra were measured with an FT-1725X instrument on solutions (ms). *H NMR (CsDg, 200 MHz): 3.6-3.2 (broad m, 2H, Cb), 0.8—
or Nujol and/or polychlorotrifluoroethylene (PCTFE) mulls prepared 1.2 (broad m, 3H, Ckj. 3C{*H} NMR (C¢Ds, 50.3 MHz): 167.89

under rigorous exclusion of moisture and atd (200 MHz) and'3C (O.CN), 40.32 CH,), 13.48 CH3). Compound2 was also obtained
NMR (50.3 MHz) spectra were measured at’@0with a Varian Gemini in a THF reaction medium.

T Universitadi Pisa. (2) The diamagnetic contributions are from:“dg, E. Magnetische

* Present address: Wacker Chemie GmbH, Abt. SKC, Hanns-Seidel Platz Eigenschaften der Koordinations- und Metallorganischen Verbindun-
4, D-81737 Munchen, Germany. gen der UWergangselemente.andolt-Banstein Zahlenwerte und

§ Universitd Tubingen. Funktionen aus Naturwissenschaften und Tecltik ed.; Springer-

(1) Arimondo, P. B.; Calderazzo, F.; Englert, U.; Maichle4dmer, C.; Verlag: Berlin, 1966; Vol. 2, p 16.
Pampaloni, G.; Stide, J.J. Chem. Soc., Dalton Tran4996 311 (3) Kaolle, U.; Khouzami, F.Chem. Ber1981, 114, 2929.
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Reaction of TaCh(O.CNEt,); with Sodium in THF. (a) Prepara- Table 1. Crystal Data and Structure Refinement for
tion of Tag(u-0)1(O2CNEt,)16, 3. A pale yellow solution of TaG(O,- Tag(u-0)12(O.CNEbL)16, 3
CNEbL); (3.44 g, 5.7 mmol) in THF (50 mL) was treated with finely -
divided sodium (0.27 g, 11.7 mmol) at room temperature. The pale ;\r;npmcal formula 3%?%0’2\'160441—88
yellow suspension slowly changed to pale green and then to pale brown temp 213K
over 72 h. A qualitative test revealed the absence of chloride in the } (A) 0.71073 _
solution. The reaction mixture was filtered, and the filtrate was dried cryst syst/space group triclinkl (No. 2)
in vacuo at room temperature. The semisolid residue, after treatment cryst size (mr) 0.2x0.2x0.3
with heptane (50 mL), was converted to a pale brown solid, which unit cell dimens a=15.440(3) Ao = 101.53(4)
was separated by filtration and dried in vacuo at room temperature b= 15.710(1) A;3 = 107.51(5)
(1.89 g; 76% yield of3). Anal. Calcd for Ta(u-0)1(O,CNEb)s6, c=16.090(2) A;y = 118.79(3)
CsoHisN16OuTas: C, 27.5; H, 4.6; N, 6.4; Ta, 41.4; GD20.1. vol (A?) 2971.4(3)
Found: C, 27.4; H, 5.1; N, 6.6; Ta, 40.2; GA9.2. IR (PCTE,  Z , 1
cmrl); 2972 (m), 2933 (m), 1684 (w), 1650 (), 1540 (vs), 1507 (m), e (Ma/m) 19
1495 (s), 1465 (m), 1440 (m-s), 1383 (m), 1210 (M-w). *F‘((O”&g‘) ) e
A GC—MS analysis of the filtrate from the recovery 8fshowed no. of refins (lattice) 25
the presence of HCONEfMS, m/z%: 101 (100) [M], 86 (40) [M* 0 range (lattice) (deg) 7613
— CHg], 72 (20) [M" — CHg], 58 (38) [GHic'], 30 (20) 0 range for data collection (deg) 3.626.92
[NHz=CH;"1}. index ranges —1<h=<19,-20=< k=18,
The crude material (0.442 g) was purified by slow evaporation of a —20=<1=19
toluene/heptane solution affording large pale yellow crystals (829 'efIns collected 14376

yield), which were used for the X-ray diffractometric experiment. Anal.  indep refins 12921Rn = 0.0243]

Calcd for GotieN16OuTae: C, 27.5; H, 4.6, N, 6.4; Ta, 41.4; GO :ﬁgzsaﬁgsr?]in transmission 1(1)133021 and 0.728

20.1. Found: 1C 27.3;H,4.5 N, 6.2; Ta, 40.9; £0.0. IR (Nujol refinement method full-matrix least-squaresFén
+ PCTFE, cm ) 2973 (m), 2933 (m), 2873(m-W), 1651 (W), 1538 data./restraintS/paramS 12921/0/667

(vs), 1495 (s), 1460 (m), 1440 (m-s), 1382 (m), 1337 (M-S), 1217 goodness-of-fit o2 1121

(m-w), 1100 (m), 1076 (m), 981 (w), 940 (w), 837 (m-s), 794 (s), 646  final Rindices | > 20(1)] R1 = 0.0350, wR2= 0.0798
(s), 446 (m), 406 (w)."H NMR (CsDs, 200 MHz): 3.47-3.40 (broad Rindices (all data) RE 0.0523, wR2= 0.0889
m, 2H, CH), 1.35-1.09 (broad m, 3H, ChJ. *C{*H} NMR (CsDs, largest diff peak and hole 1.500 ard..837 e A3

50.3 MHz): 162.17 (@N), 156.18 (QCN), 42.20 (broadCH,), 14.63 2 Goodness-of-fit [S[W(Fe — FAZ/(N — P)] whereN andP
(broad,CH). . ) are the numbers of observations and parameters, respectively, R1
(b) Crystal Structure of 3: Solution and Refinement A crystal SIIFol — IFell/SIFol; WR2 = [S[W(Fo2 — FA/S[WFAAIYZ w =

of approximate dimensions 0.2 0.2 x 0.3 mnt was sealed under  1j[52(F )2 + (0.0376))2 + 13.42)], whereQ = [Max(F2,0) + 2F/
argon in a Lindeman capillary and mounted-a80 °C on a Enraf 3.

Nonius CAD4 diffractometer equipped with a graphite monochromator
using the Mo K radiation 4= 0.710 73 A). The cell parameters were
obtained on the basis of 25 carefully centered reflections in the range
# = 8—13. Table 1 lists the crystal data and the structure refinement
parameters.

Compound? is a brown solid, soluble in aromatic hydrocar-
bons and THF and stable for days under rigorous exclusion of
air and moisture. The IR spectrum shows absorptions above

In the range & 0 < 27°, 14 376 reflections were measured with a apd below 160.0 e, suggestlng the presence. of monol— and
w-scan. During data collection, the intensity of three control reflections PidentateN,N-diethylcarbamato ligands, respectivélya vari-
was measured every hour; 10132 reflections>] 2o(l)] were able temperature magnetic study has shown the compound to
considered for the refinement. The tantalum atoms were located by be substantially diamagnetic between 80 and 293 K. The
the Patterson method; a Fourier difference synthesis allowed the magnetic moment is almost constant with temperature (100
localization of the oxygen, nitrogen, and carbon atoms. Hydrogen at 290 K and 0.8%sz at 80 K). The Curie law is obeyed in the
atoms were located in their ideal positions. In the first stage of the range of temperature 186293 K, with the magnetic moment
refinement of 297 parameters, by using isotropic thermal parameterssightly decreasing between 80 and 100 K. As a result of the
and neglecting the hydrogen atoms, a valuR ef 0.1215 was obtained. fact that a spin-only value for a 5dystem would be 2.8z,
The final R value of 0.035 was obtained after an empirical absorption strongly interacting tantalum(ill) centers are suggested to be
correction with the DIFABS program, 667 parameters being refined tin thi M. In th b f lid-stat
with the full-matrix least-squares method and with anisotropic thermal present in this compou _' n the absence 0_ a solid-state
parameters for the non-hydrogen atoms. structur_e, we can only use mfrareq aqd magnetic data to.suggest
that 2 is dinuclear with four bridging and two terminal
Results and Discussion carbamato ligands. The substantial diamagnetism of the
compound at low temperature may suggest the presence of a
Under an atmosphere of argon, the tantalum(V) derivative

TaCh(O,CNE®L)3 promptly reacts with 2 equiv of CoCp*in (6) For a general reference see: Cotton, F. A.; Walton, RMAltiple

; Bonds Between Metal Atom&nd ed.; Oxford University Press:

toluene or THF according to eq 1. Oxford, 1993. Some recent papers on dinuclear species of tantalum-

(l) are: Cotton, F. A.; Daniels, L. M.; Murillo, C. A.; Wang, XI.
TaClL(O,CNEL); + 2CoCp* — Am. Chem. Socl996 118 4830. Cotton, F. A.; Feng, X.; Glich,
1 P.; Kohlhaas, T.; Lu, J.; Shang, Mhorg. Chem1994 33, 3055. Ting,

C.; Baenzinger, N. C.; Messerle, . Chem. Soc., Chem. Commun.
Ta(O,CNEL); + 2[CoCp*,]CI (1) 1988 1133. Canich, J. A. M.; Cotton, F. Anorg. Chem.1987, 26,
2 4236. Cotton, F. A.; Diebold, M. P.; Roth, W. lhorg. Chem1987,

26, 4130. Scioly, A. J.; Leutkens, M. L., Jr.; Wilson, R. B., Jr.;
Huffman, J. C.; Sattelberger, A. Polyhedron1987, 6, 741.Canich,

(4) Walker, N.; Stuart, DActa Crystallogr. Sect. A983 39, 159. J. A. M; Cotton, F. Alnorg. Chem1987, 26, 3473. Chakravarty, A.

(5) No reaction was observed with Cofjn agreement with the lower R.; Cotton, F. A.; Diebold, M. P.; Lewis, D. B.; Roth, W. J. Am.
reducing power of the unsubstituted derivative with respect to CgCp* Chem. Soc1986 108 971. Cotton, F. A.; Diebold, M. P.; Duraj, S.
see: Calderazzo, F.; Pampaloni, G.; Zanazzi, Efem. Ber1986 A.; Roth, W. J.Polyhedron1985 4, 1479. Cotton, F. A.; Falvello, L.
119 2796. Biagini, P.; Calderazzo, F.; Pampaloni, G.; Zanazzi, P. F. R.; Najjar, R. C.Inorg. Chem.1983 22, 375. Sattelberger, A. P.;

Gazz. Chim. Ital1987, 117, 27 and references therein. Wilson, R. B., Jr.; Huffman, J. C1982 21, 2392.



Crystal Structure of Oxo-Tantalum(V) Derivative

Figure 1. ORTEP plot of the molecular structure of F@-0):(O,-
CNERb)16 3. Thermal ellipsoids are drawn at 50% probability. For sake
of clarity, only the oxygen atoms of tH¢,N-diethylcarbamato groups

are represented.

tantalum-tantalum double bond. Most of the tantalum(lll)
complexes reported in the literatérare diamagnetic and
dinuclear with tantalurtantalum distances around 2.7 A. The
dinuclear Mg(O,CNEt),, a derivative of molybdenum(ll) of

d* configuration, has been shown to contain a strong (probably
quadruple) metatmetal bond at the short MeMo distance of
2.067(2) A2 and four bridging carbamato groups.

In search of a more readily available reducing system, we
considered the reaction of TafD.CNEb)s with 2 equiv of
sodium in THF (under an atmosphere of argon). At variance
with the CoCp*% case, a rather slow reaction was observed with
formation of NaCl and a chloride-free solution from which crude
3 was isolated in high yields as a pale brown solid. Compound
3is very soluble in THF and toluene and is practically insoluble
in saturated hydrocarbons; it evolves £@on contact with
acids and shows IR absorptions typical of both mono- and
bidentateN,N-diethylcarbamato groups (1650 and 1540¢ém
respectively): Much to our surprise, the new compound had
analytical data compatible with a,ONEt/Ta molar ratio of 2
rather than 3, while the absence of strong absorptions in the
visible region suggested the oxidation state of V for the central
metal atom. The presence gfoxo ligands was therefore
anticipated. Compoun@® was recrystallized from toluene/
heptane to give well-formed, almost colorless single crystals.

Inorganic Chemistry, Vol. 37, No. 21, 1998509

Table 2. A Selection of Bond Lengths (A) and Bond Angles (deg)
of Tag(-0)1(O2LNEb)se, 3°

Ta(1)-0(5) 1.884(4) Ta(3y0(2) 1.906(4)
Ta(1)-0(4) 1.895(4) Ta(3y0(3) 1.893(4)
Ta(1)-0(1) 1.912(4) Ta(3y0(5) 1.924(5)
Ta(2)-0(2) 1.892(4) Ta(4yO(4) 1.892(4)
Ta(2)-0(1) 1.894(4) Ta(4y0(6) 1.897(5)
Ta(2)-0(6) 1.926(4) Ta(4y0O(3) 1.910(4)

O(B)-Ta(l)-0(4)  94.7(2) O(3)yTa3)0(2) 92.9(2)
O(5)-Ta(1)-O(1)  955(2) O(3)FTa@B-0()  96.0(2)
O(4)-Ta(1)-0(1)  92.0(2) O(}Ta@B-O(B)  93.2(2)
0(2)-Ta(2)-0(1)  96.4(2) O(4yTad-0O(6)  95.4(2)
O(2-Ta(2-0(6)  92.1(2) O(4)Ta(4-0(3) 93.9(2)
O(1)-Ta(2-0(6)  96.5(2) O(—-Ta(4d)-0O(3)  96.3(2)
Ta(2-O(1)-Ta(l) 145.9(2) Ta(@O@)-Ta(l) 144.2(2)
Ta@2-0(2)-Ta(3) 143.4(2) Ta(BO(B)-Ta@d) 147.3(2)
Ta(3-0(3)-Ta(d) 147.1(2) Ta@3—O(6)-Ta(2) 147.0(2)

a Estimated standard deviations refer to the least significant digit.
Primed atoms are generated by the symmetry transformaton-X,
-y, -z

OTa a0 oC eN

Figure 2. View of Tag(u-O)12(0.CNEb)16, 3, through to two opposite
faces of the Tgu-O)» polyhedron. Hydrogen atoms have been

On the basis of an X-ray diffraction experiment, the compound omitted.

has been identified (vide infra) as theoxo-N,N-diethylcarba-
mato derivative of tantalum(V), B&-0)12(O2CNEbL)16. A

vertexes of a cube. The ¥ala nonbonding distances are

representation of the molecular structure is in Figure 1. Table similar and are between 3.60 and 3.67 A; moreover, each set

2 lists some selected bond distances and angles.
The point symmetry o8 is 1 (Csin the Schiaflies notation),
and the internal cage §@-O).2 possesses approximaternm

of four tantalum atoms deviate from their best plane by 0.002
A (mean value) only. Thus, the eight tantalum atoms define
an almost regular cubic cage. The edges of the cube are

(D4n) symmetry. The eight tantalum atoms are located at the occupied by the 12 oxygen atoms [OX)(6) and their

symmetry-related ones], each bridging two tantalum centers

(7) For dinuclear complexes with bridging carbamato groups, see the [mean value of the TaO—Ta angle= 145.8(2}]. The six faces

following. (a) Mo (u-O2CNEbL)s and Cp(u-O,CNEbL)s(NHEL),: Bel-
forte, A.; Belli Dell’Amico, D.; Calderazzo, F.; Devillers, M.; Englert,
U. Inorg. Chem.1993 32, 2282. (b) Cu(u-O.CNEb)s(NHEL):
Agostinelli, E.; Belli Del’Amico, D.; Calderazzo, F.; Fiorani, D.;
Pelizzi, G.Gazz. Chim. [tal1988 118 729.(c) V2Cpx(u-O.CNEb)4:
Calderazzo, F.; Pampaloni, G.; Sperrle, M.; EnglertZ\Naturforsch.

1992 478B, 389.

(8) Johnson, C. KORTEPIt Report ORNL-5138; Oak Ridge National
Laboratory: Teneesee, 1976.

of the cube can be divided into three sets differentiated by the
different coordination of the ligands, as shown in Figure 2. The
mean distance of the bridging oxygen atoms from the ideal plane
defined, for example, by Ta(1), Ta(2), Ta(3), and Ta(4) is 0.416
A for the atoms pointing inside this face [O(2), O(4)] and 0.177
A for those directed outside [O(1), O(3)]. The tantalum
oxygen bond distance to the bridging oxides averages 1.902(4)
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A, comparable with the value found in compounds containing within nontransition elements. Similar cages have been ob-

a Ta—O—Ta systen?. served in octanuclear octasubstituted sesquioxanes containing
The 16 N,N-diethylcarbamato ligands are bonded in two silicont314
fashions: 8 of them, i.e., those defined by O@DY(12), The formation of3, a derivative of tantalum(V), during the

0(21)-0(22), O(31)>-0(32), and O(41r0(42), and the sym-  reduction of TaG(OCNE)3 with 2 equiv of sodium requires
metry-related ones, act as bridging groups, and the others,some considerations. CompouRdcontains two carbamato
bonded to tantalum through O(51), O(61), O(71), O(81), and groups and 1.5 oxides per tantalum atom. Particularly intriguing
the symmetry-related oxygen atoms, behave as monodentatds the origin of the 12 bridging oxides, 8 of them corresponding
ligands. Each tantalum atom is therefore surrounded by threeto the oxidation of tantalum(lll) (potentially arising from the
u-0xo ligands and by three oxygen atoms of thride\- treatment with 2 equiv of sodium) to tantalum(V). We have
diethylcarbamato groups. The tantalum coordination polyhedron reported in the past the formation of bridging oxides by
is a distorted octahedron (Figure 1), the meanT@—O angles controlled hydrolysis of homoleptill,N-dialkylcarbamato de-
being 170.9(2)and 91.8(2) for the trans and cis oxygen atoms, rivatives!® Obviously, a hydrolytic process does not alter the
respectively (the bite of the bridginiyl,N-diethylcarbamato oxidation state of the metal, unless some concomitant redox
group is 2.25 A, mean valuéy. process occurs, for example, formation of dihydrogen. Com-
The Q.CNEL groups are substantially planar (mean deviation POund3 was obtained in good yields special care was taken to
from the ideal plane= 0.053 A), with the bridging ligands being ~ @void the presence of moisture, and nowés found in the gas
almost perpendicular to each other [the mean value of the anglePhase after the reaction; it was therefore concluded that (i) 8 of
is 86.2(1)]. The mean TaO bond distance (monodentate the 12 bridging oxides originate from a redox process not
ligands) is 1.949(4) A; the TaO distances within the bridging ~ involving water, (ii) adventitious water (as such) was not the
ligands are larger and average 2.093(4) A. The briddirg source of the 4 remaining-oxo ligands in3, and (iii) a
diethylcarbamates are almost symmetrically bonded to tantalumdehydration process of some kind was involved in the formation
[for example, Ta(1}O(21) = 2.110(4) A; Ta(4)-0(22) = of the fo_ur bridging oxides. Th_e Ilterature_ teaches that (a)
2.114(4) A; Ta(2)-0(31)= 2.080(5) A; Ta(3)-0(32)= 2.081- dehydration of THF to 1,3-butad|e’f§a)ccqrs in the presence
(4) Al. The monodentate fZNEt groups show €O distances ~ Of titana or alumina and (b) deoxygenation of £kas been
[mean values= 1.338(8) and 1.211(9) A] comparable to those found"’ in the Zn/CQ/NHE, system givingN,N-diethylforma-
found in Ta(QCNEL)s [1.318(9) and 1.207(9) Al. As mide. Thus, the skeletal oxygen atoms3must arise from

expected, the €0 bond distances within the bridging,N- carbon dioxide (as such or as a constituting fragment of the
diethylcarbamato groups do not show significant differences NN-diethylcarbamato ligand) and THF.
[mean value= 1.281(8) A]. The G-C—0O angle within the The mother liquor after the isolation 8fwas found (by GE&

monodentate groups is 122.1{7)o be compared with 123.6- MS) to containN,N-diethylformamide. This leads us to suggest

(6)° observed in the case of the bidendate, bridging ligands; that 3 most likely self-assembles through both a tantalum-
both values are similar to those observed in TL&NEL)s mediated dehydration of THF and G@eoxygenatior? The
[115.0(7) and 1233.* formation of3 from TaCk(O,CNE®); and sodium in THF may

To the best of our knowledge, the internal frameworkof ~ therefore be represented as described in eq 2.

represents a rather peculiar structural situation. A tetranuclear .

derivative of oxo-tantalum(V), [TaO@0.CCsHsMe-p)]4 has 8TaCL(O,CNEL); + 16Na+ 4CHO

recently been showhto have an arrangement of tantalum atoms 1 8g(-0)1(O,CNEb) s + 8HCONEY + 16NaCl+

and bridging oxides reminiscent of half the cage observed in HCHg (2)
compound3. Although topologically similar frameworks may

be recognized as parts of both more extended ions such as It has to be pointed out that the sodium cation must be
[MO)7, M =V, Mo, Wt and infinite structures such as involved in the process, since the CoGffHF reducing system
Re(;,1? 3 represents the first example of a moleculag(M yields Ta(QCNEb); only. Sodium coordination may be
0),12 cage containing an element of the transition series such asrequired for the dehydration of THF.

tantalum. The oxide/tantalum molar ratio being 1.5, compound  The formation of3 has to be considered an example that adds
3 belongs to the class of sesquioxides, which is well representedto the still limited number of oxdN,N-dialkylcarbamatée's:19
obtained by a route not involving the presence of water as such.

(9) (a) Boulmaa, S.; Hubert-Pfalzgraf, L. G.; Halut, S.; Daran, J.IC.

Chem. Soc., Chem. Commur294 601. (b) Kwon, D.; Curtis, M. (13) Baney, R. H.; Itoh, M.; Sakakibara, A.; Suzuki,Ghem. Re. 1995

D.; Rheingold, A. L.; Haggerty, B. Snorg. Chem.1992 31, 3489. 95, 1409 and references therein.

(c) Brown, D. A.; Errington, W.; Wallbridge, M. G. Hl. Chem. Soc., (14) Harrison, P. GJ. Organomet. Chen1997 542 141 and references

Dalton Trans.1993 1163. (d) Gibson, V. C.; Kee, T. P.; Clegg, W. therein.

J. Chem. Soc., Chem. Comm@89Q 29. (e) Jernakoff, P.; de Meric (15) D. Belli Dell’Amico, D.; Calderazzo, F.; Marchetti, F.; Pampaloni,
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