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The reaction between Ta(OEt)s and 1,1,3,3-tetramethyl-1,3-disiloxanediol, (HOSiMe,OSiMe,OH), leads to new siloxy
complexes in which the dimeric nature of Ta(OEt)s is maintained with both bridging ethoxide and disiloxanediolato
bridges. With equal amounts of the reagents, two terminal OEt groups are replaced to form [Ta(OEt),]a(u-OEt),-
(u-OSiMe,0SiMe;0),, 1, whereas with an excess of diol, the remaining terminal OEt groups are also replaced but
with a trisiloxanediolato unit to form [Ta(OSiMe,0SiMe,0SiMe;0)],(-OEt),(«-OSiMe,0SiMe;0),, 2. Complexes 1
and 2 catalyze the transformation of HOSiMe,OSiMe,OH to polysiloxanes. Thermal treatment of 1 results in the
formation of a 1:2 mixture of Ta,0s/SiO,; no new phases are observed. The molecular structures of 1 and 2 are
confirmed by X-ray crystallography.

Introduction suggesting that the bulk of the R substituent on silicon is a

ni C
The synthesis and characterization of metallasiloxanes isdetermmlng facto:

an area that has been extensively studied and has included !N the few examples where disiloxane diols that are re-
both main group and transition metal systéiiifie inclusion ~ Ported to react with metal complexes, products with both
of metal centers into the siloxane structures has the potentialthe disiloxanediolato and its oligomers have been observed.
for interesting new materials with unusual magnetic and FOr example, the so-called "intact transfer” occurred from
conducting properties plus providing insight into possible the reaction of HOSIPXDSIPhOH with bis-tert-butylami-
catalytic metal oxide surfaces. In general, metallasiloxanes d0)molybdenum chloride in the presence of pyridine to form
can be formed by the reaction of alkali metal salts of the (BUN)Mo{O(PRSiO)}.-py with the disiloxanediolato group
corresponding [©-(SiR»),—OJ2" siloxanediolato species with acting as a bidentate chelate ligafi@n the other hand, the

metal halides or, less frequently, via the usewgb-siloxane ~ reaction of the same diol withBuOGaH], in a 2:1 ratio,
diols with amides or alkoxides. resulted in the formation of trisiloxanediolato (OSiPIsiPh-

The use of such silanols or siloxanediolates sometimes ©SIPRO) and tetrasiloxanediolato (OSHSIPROSIPh-
results in oligomerization of the silyl species, and for OSIPRO) oligomerized derivative®. A similar pyridine-
example, the reaction of BBi(OH), with Ti(O-1Pr) results stat_nllzed t_>|s-tr|S|onaned|oIato chelate compk_e&'F?@OSPQ—
in the formation of a bis-(tetrasiloxanediolato)titanium OSIPROSIPRO), was formed from the reaction of [OSizh
product, T{(OSiPh).0}».2220n the other hand, the related OSiPhOJ?" 2Lit* with titanium tetrachloride in the presence
disilanol (Bu),Si(OH), results in nonoligomerized products, ©f pyridine® The reaction of HOSIPSIPhOH with KO-
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Ci0H2706SizTa. C, 25.00; H, 5.66. Found: C, 24.24; H, 5.16. NMR
Data (GDg, ppm ): *H NMR: 0.14 (12 H; SiMe); 1.26 (3 H, t,J
= 6.9 Hz, terminal OCHCHz); 1.34 (3H, t,J = 6.9 Hz, bridging

- OCH,CH); 4.42(2H, q.J = 6.9 Hz, bridging @H,CHs); 4.55 (2H,
Tantalum is a refractory metal, and we have a recent 3 . }
Y g, J = 6.9 Hz, terminal @H,CH3). 13C NMR: 2.16 (Si-CHy);

interest in the _formatlon of.new siloxanediolato complexes 10.56: 18.02 (CHCH,): 70.17, 68.71 (CHCHs). 2°Si NMR: —18.2.
and their possible use as single-source molecular precursors ) . .

. . . . Reaction of Tantalum Pentaethoxide with 1,1,3,3-Tetra-
to new Ta/Si oxide materials. A scattering of tantalum . . . .

i ds h d in the literat f methyl-1,3-siloxanediol, (1:3).To a solution of tantalum penta-
monostioxy C°”‘P°””4§ ave app_eare 'n4b € literature, 101 o xide (3.89 g, 9.6 mmol) in benzene (60 mL) was added the
example, Ti(OS'MQ&_ Cl,Ta{ OSi(Bu)s}s,*> and ChTa- siloxane diol (4.8 g, 28.8 mmol). The mixture was refluxed for 1
{OSi(Bu)s}2.* Also using "ﬂ_lbU”(y silanetriol, R(_)esky etal. p ynder a fractionating column, and the liberated ethanol was
have reported the formation of a tantalum siloxane cage removed as the ethanabenzene azeotrope. Final removal of excess
compound containing the condensed disiloxanediolatd*tinit. of the solvent, in vacuo, produced a viscous oily/solid material.
A more direct way into the disiloxanediolato tantalum Recrystallization using acetone yielded a white material in low yield,

Bu also led to ring-expanded produéfsA search of the
literature did not find any related complexes with simple
alkyl substituents on silicon.

complexes was reported by Sullivan et al. by the reaction [Ta(OEt)(SiMe)sO7]2, 2, 15%. mp= 178 °C.; Anal. Calcd for

between [OP}8IOSIPhO]?~ 2Li* and TaGl.“¢ Finally, reac-

CioH3sOsSisTa: C, 22.91; H, 5.61. Found: C, 22.53; H, 5.64. NMR

tions between incompletely condensed silsesquioxanes andat@ (GDs, ppm ): *H NMR: 0.37 (30 H Si-CHy); 1.24 (3H, t,

Ta(NMe)s produced tantalum silsesquioxanes which can be
viewed as model compounds for silica-immobilized hetero-

geneous catalysgs®

There appear to be no significant studies on the interactions

J = 6.9 Hz, OCHCHj); 4.01 (2H, q.J = 6.9 Hz, GCH,CHs); 13C
NMR: 0.89, 1.07, 1.42, (SiCHs); 17.03 (CHCHs); 69.04 CH,-
CHy). 9Si NMR: —15.7;—-17.6; —20.6.

The same produ@ was obtained when the reaction was carried
out with a 1:2 ratio of Ta/Si starting reagents with a yield of 20%.

of siloxanediols with tantalum alkoxides or amides and N0 cystals suitable for an X-ray crystal structure determination were

reports of the utility of alkyl siloxanediols to form metal-

obtained after recrystallization from hexane.

lasiloxane materials. Thus, we hqve initiated such a stgdy The viscous oily/solid residue, obtained in addition to the crys-
and report the results of the reactions of tantalum ethoxide (ajjine produce, was slightly soluble in THF. Th&Si NMR shows

with 1,1,3,3-tetramethyl-1,3-disiloxanediol.

Experimental Section

Since the tantalum alkoxides hydrolyze readily, all operations
were conducted in dry, oxygen-free nitrogen or argon. Solvents
were dried over Na/benzophenone and freshly distilled under
nitrogen prior to use. Tantalum pentaethoxide was purchased from

Gelest and was distilled immediately prior to use; 1,1,3,3-
tetramethyl-1,3-disiloxanediol, (HOMS8i),O, was prepared ac-
cording to literature procedufeSince the siloxanediol condenses

easily in acidic medium, all the glass apparatus used was washe

with water and dried in an oven prior to use. NMR spectra of all

a single resonance at21 ppm, indicating siloxane polymer and a
GPC analysis recordedM,, of 4100. Upon storage over several
weeks, the viscous solid becomes a glassy insoluble material.

Crystal Structure Determination. A colorless irregular frag-
ment of approximate dimensions 0.260.26 x 0.13 mn? was
used for the X-ray crystallographic analysis of compo@ndhe
X-ray intensity data were measured at 100(2) K on a Bruker
SMART APEX CCD area detector system equipped with a graphite
monochromator and Mo K fine-focus sealed tubél (= 0.71073
A) operated at 1.5 KW power (50 KV, 30 mA). The detector was

JPlaced at a distance of 4.957 cm from the crystal.

A total of 2400 frames was collected with a scan width of0.3

compounds were recorded on a Bruker 300 MHz spectrometer, andin @ and an exposure time of 10 s/frame. The frames were integrated

elemental analyses were performed by Galbraith Laboratories.
Reaction of Tantalum Pentaethoxide with 1,1,3,3-Tetra-
methyl-1,3-siloxanediol, (1:1).To a solution of tantalum penta-

with the Bruker SAINT software package using a narrow-frame
integration algorithm. The integration of the data using an ortho-
rhombic cell yielded a total of 63 757 reflections to a maxim@m

ethoxide (1.9 g, 4.7 mmol) in benzene (50 mL) was added 1,1,3,3- @ngle of 27.50, of which 6000 were independent withFg, =

tetramethyl-1,3-disiloxanediol (siloxanediol) (0.78 g, 4.7 mmol).

0.033. The unit cell constants= 12.6917(4) Ab = 17.1502(5)

The mixture was stirred until a clear solution was obtained, the A, ¢ = 23.9634(7) A, andx = § = y = 90° are based upon

mixture was refluxed fol h under a fractionating column, and the
liberated ethanol was removed as the ethabehzene azeotrope.
Final removal of the solvent, in vacuo, yielded a white solid that
was recrystallized from hexane to yield [Ta(OfDSiMer-
OSiMe0)]z, 1, 80%. mp = 178-179 °C.; Anal. Calcd for

(4) (a) Bradley, D. C.; Thomas, |. Dl. Chem. Sac1959 3404. (b)
LePointe, R. E.; Wolczanski; Van Duyne, G. Organometallics1995
4, 1810. (c) Weidenbruch, M.; Pierrard, C.; Pesel, Maturforsch.
1978 33B, 1468. (d) Gouzyr, A. |.; Wessel, H.; Barnes, C. E.; Roesky,
H. W.; Teichert, M.; Uson, llnorg. Chem1997, 36, 3392. (e) Lazell,
M.; Motevalli, M.; Syed, A. A.; Shah, D.; Sullivan, A. G. Chem.
Soc., Dalton Trans1997, 3363.

(5) (a) Fei, Z.; Busse, S.; Edelmann, F.JI.Chem. Soc., Dalton Trans
2002 2587. (b) Chabanas, M.; Quadrelli, E. A.; Fenet, B.; Coperet,
C.; Thivolle-Cazat, J.; Basset, J.-M.; Lesage, A.; EmsleyAhgew.
Chem., Int. Ed2001, 40, 4493. (c) Haddad, T. S.; Lichtenhan, J. D.
J. Inorg. Organomet. Polynl995 5, 237.

(6) Lickiss, P. D.; Redhouse, A. D.; Thompson, R. J.; Stanczyk, W. A,;
Rozga, K.J. Organomet. Chen1993 453 13.
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refinement of 8470 reflections aboved0 with 4.7° < 26 < 66.7.
Analysis of the data showed no significant decay during the 10.2
h of data collection. Data were corrected for absorption effects using
the multiscan technique (Bruker SADABS program V2.08)ith
minimum and maximum transmission coefficients of 0.3892 and
0.5939, respectively.

The structure was solved and refined using the Bruker SHELXTL
software package V6.10T2lhe final anisotropic full-matrix least-
squares refinement of? with 281 variables converged at R4
0.0282 for the observed data and wR20.0845 for all data. The
GOF was 1.355. The largest peak on the final difference electron
density synthesis was 1.705 é/A

For compoundl, a colorless plate of approximate dimensions
0.27 x 0.26 x 0.13 mn#, was used in a data collection similar to

(7) Sheldrick, G.SHELEXTL software package for the refinement of
crystal structures V 6.101Bruker AXS: Madison, WI, 1999.
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Figure 1. Structure ofl.

Figure 2. Structure of2.

that of 2 in the same Bruker SMART APEX system. The 2400
frames collected were also integrated with the Bruker SAINT
software. Integration using a triclinic cell yielded 8805 reflections
to a maximum® angle of 23.25, of which 2825 were independent
with a Ry, = 0.040. The cell constants = 9.2043(8) A,b =
10.7671(10) A,c = 11.8911(11) A andu = 103.649(2),8 =
111.626(2), angk = 105.234(2) were obtained from least-squares
refinement of 995 reflections above®0) with 5.2° < 26 < 58.2T.

The Bruker SADABS program was also used for absorption

correction, yielding minimum and maximum transmission coef-

ficients of 0.3066 and 0.5227, respectively. Structure refinement

on F? produced an R} 0.0378 for observed data and wR2

two disordered parts in each one of the ethoxy groups.

In Figures 1 and 2, the structuresloénd2 have been drawn at
a probability level of 50% for the thermal ellipsoids with only one
of the disordered parts shown in the casé &dr the sake of clarity.

Table 1. Crystal Data forl and?2

1 2
source synthesis synthesis
cryst color colorless colorless
cryst habit thin plate prism
cryst size/mra 0.27x 0.26x 0.13 0.26x 0.26x 0.13
alA 9.2043(8) 12.6917(4)
b/A 10.7671(10) 17.1502(5)
c/A 11.8911(11) 23.9634(7)
o/deg 103.649(2) 90
pldeg 111.626(2) 90
yldeg 105.234(2) 90
VIA3 981.55(15) 5216.0(3)
cryst syst triclinic orthorhombic
space group P1 Pbca
z 1 8
Decaiedg cnm3 1.626 1.601
wulmmt 5.735 4.474
absorption Bruker SADABS program Bruker SADABS program
correction
tempfC 23(2) —173(2)
wavelength 0.71073 A 0.71073 A
monochromator graphite graphite
diffractometer Bruker SMART with Bruker SMART with
Apex CCD Apex CCD
reflns collected 8805 63757

independent refins
structure solution

282K} = 0.0397]
direct methods

6000 Rt = 0.0331]
direct methods

technique
structure solution SHELXS-97 SHELXS-97
program (Sheldrick, 1990) (Sheldrick, 1990)
refinement technique full-matrix least-squaresfull-matrix least-squares
onF2 onF2
refinement program  SHELXS-97 SHELXS-97

function minimized

(Sheldrick, 1997)
ZW(F(J2 - Fcz)z
1.082

(Sheldrick, 1997)
ZW(FG2 - Fcz)z
1.032

GOF onF2 . .

R12wR2 0.0376, 0.0926 0.0276, 0.0695
[I> 20(1)]

R12wR2 0.0449, 0.0986 0.0373, 0.0790
(all data)

AR1= 3 [|Fo| — |Fcll/3|Fol. PWR2= {3 [W(Fo2 — FA?/3 [W(FoA)} V2

Relevant crystal and refinement parameters are given in Table
1; selected bond lengths and angles are provided in Table 2.

Results and Discussion

Synthesis and Characterization of 1 and 2The reaction
between tantalum ethoxide and 1,1,3,3-tetramethyl-1,3-
disiloxanediol in stoichiometric amounts was rapid and led
to high yields of the 1:1 complex, eq 1.

(o]

EtO:
Meﬁi/ \TiMez + Ta(OEt); —> \Ta Ta
B0~ | o] “NOEt

OH OH

e
1

Bt ©
PN

O
\ iMe2

o
N OEt
< O

Et
I

SiM
\O/ 1Vie)

The!H, 2C, and?®*Si NMR spectral data are in all accord

0.0978 for all data and a GOF of 1.083. All the ethoxy groups in With the proposed structure. Thus, #i8i resonance at18.2

1 are disordered, the bond distances in all of them were constrainedPPM is typical of such a grouping, and distif resonances

to keep them similar, and the site occupancy factors of correspond-for both the bridging and terminal ethoxide groups can be
ing parts left to refine as free variables adding up to 1.00 for the observed. The structure dfis presented in Figure 1 and

confirms the spectroscopic data. It clearly indicates that the
siloxanediol has formed a pair of bridges between the two
tantalum atoms maintaining the dimeric nature of the starting
Ta(OEt).2

Inorganic Chemistry, Vol. 45, No. 5, 2006 2205
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Table 2. Selected Bond Lengths and Angles fband?2

Compoundl1?
Tal-02 1.866(7) Tat03 1.858(6) TatO6A 1.918(5)
Tal-04 1.925(5) TatO1 2.098(5) TatO1A 2.108(5)
Sil—-04 1.589(6) Si+05 1.599(7) Si206 1.593(6)
Si2—05 1.628(7) O%TalA 2.108(5) 06 TalA 1.918(5)
02-Tal-03 102.4(3) 02 Tal-06A 91.9(3) 03-Tal-06A 91.1(3)
02-Tal-04 91.1(3) 03-Tal-04 91.3(3) O6A-Tat04 175.6(2)
02-Tal-01 93.5(3) 03-Tal-01 164.1(3) O6A-Tat01 88.0(2)
04-Tal-01 88.7(2) 02-Tal-O1A 163.7(3) 03-Tal-O1A 93.8(3)
06A-Tal-O1A 88.4(2) 04Tal-O1A 87.8(2) O+Tal-O1A 70.3(2)
04-Si1-05 109.5(3) 06-Si2—05 109.6(3) TatOl-TalA 109.7(2)
Si1-04-Tal 175.1(4) Si+05-Si2 142.7(4) Si2 06-TalA 172.0(5)

Compound2®
Tal-01 1.880(2) TatO4 1.888(3) Tat06 1.911(3)
Tal-05 1.912(3) Tat08 2.106(2) Tat08A 2.112(2)
Sil-02 1.620(4) Si+01 1.623(3) Si202 1.593(4)
Si2—03 1.615(3) Si3-03 1.608(3) Si3-04 1.628(3)
Si4—06 1.619(3) Si407 1.623(3) Si505A 1.620(3)
Si5—07 1.626(3)
01-Tal-04 101.55(12) 01Tal-06 92.60(10) 04Tal-06 91.25(11)
01-Tal-05 92.16(11) 04Tal-05 91.05(11) 06Tal-05 174.20(11)
01-Tal-08 162.70(11) 0O4Tal-08 95.74(11) 06Tal-08 86.32(9)
05-Tal-08 88.15(9) 0O+ Tal-08A 92.36(10) 04 Tal-08A 166.02(11)
06-Tal-O8A 89.54(9) 05-Tal-08A 86.95(9) 08-Tal-08A 70.37(10)
02-Si1-01 107.96(18) 02Si2—-03 109.5(2) 03-Si3-04 108.12(17)
06-Si4—07 109.46(14) O5A-Si507 109.66(13) Sit01-Tal 160.66(18)
Si2—02-Sil 152.3(3) Si3-03-Si2 154.0(2) Tat08-TalA 109.63(10)
Si4—06—-Tal 173.41(18) Si407-Si5 139.55(18) Si304-Tal 152.80(18)
Si5A—05-Tal 166.15(18)

a Symmetry transformation used to generate equivalent atomsy+ 1, —y + 1, —z+ 1. ® Symmetry transformation used to generate equivalent atoms
A —x, —y+1 -z+ 1.

The reaction between Ta(OE@nd (HO)MeSiOSiMe- X-ray-quality crystals o2 were obtained by recrystalli-
(OH) with a stoichiometric ratio of 1:2, or higher, leads to zation from hexane, and the molecular structure is shown in
a mixture of siloxane polymer and a new molecular species, Figure 2. The structure illustrates that, as withe disilox-

2, the latter being recovered itv15—20% yields, eq 2. anediolato bridge between the two Ta atoms maintains the
dimeric nature of the tantalum complex along with a pair of
ethoxide bridging units. In place of the terminal ethoxide
ligands of1, we now have a trisiloxanediolato unit acting
as a bidentate chelating ligand, in agreement with'#e

o

v
Excess MezT \TiMez + Ta(OEt)s

OH OH

~ 0 and2°Si NMR data.
Mes MeZT T’Mez Ve, As noted above, similar ring enlargements have been
o Si\o T/gt ‘|’ o Si\o observed for metallasiloxane systems derived from the aryl
Messi_ >Ta > a< sives @ disiloxanediol HOSIP¥OSiIPROH in the form of the alkali
RONU |\%/ | g metal (K) salt® and a titanium complex obtained by reacting
Mez Me, such alkali metal salts (Li) with TiGF® Mechanisms
2 Me,Si SiMe,

'\0/ ' involving nucleophilic attack by [ESi—O]—M™ at the silicon

of a prior coordinated metallasiloxane, where by implication
Spectroscopic analysis @findicated the presence of only this atom is activated by the metal, were proposed. In the
bridging ethoxide groups, i.e., the complete absence of present case, where no alkali metal salts are present, the Ta

terminal ethoxide groups. Furthermore, t#8i spectrum
indicated the presence of three types of-1@e,Si—O
structural unit,—15.7, —17.6, and—20.6 ppm. This sug-

coordination may be sufficient to suggest a strong polariza-
tion of the Si-O—Ta linkage, permitting a related nucleo-
philic attack at this Si atom by the diol. However, we have

gested that in addition to the bridging disiloxane unit noted not examined this process in any detail with the exception
in 1, the terminal OEt groups had also been replaced by of noting the capacity of the compléxand to a lesser extent
siloxane units but with the possible incorporation of one or 2, to act as catalysts for the oligomerization of the starting

more dimethylsilyl units in manner reminiscent of those
oligomerizations noted in the Introduction. This latter sug-
gestion is also in accord with a thitéC resonance associated
with another MgSi group.

(8) (a) Bradley, D. C.; Chakravarti, B. N.; Wardlaw, \§. Chem. Sac
1956 4439; 2381. (b) Bradley, D. C.; Wardlaw, W.; Whitley, A.
Chem. Soc1956 1139;1955 726.
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diol, vide infra.

Discussion of Structures.In both structures, each mol-
ecule consists of two asymmetric units related by a center
of symmetry resulting in a distorted octahedral coordination
of oxygen around each of the tantalum atoms as shown in
Figures 1 and 2. Ir1, the two axial Ta-OSi distances of
1.918(5) and 1.925(5) A are shorter than the data reported
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Figure 3. Superpositioning of the core sectionsl=oand 2.

for the axial Ta-OSi bonds in Ta(OSIR®SIPRO);, 1.951-

(4) and 1.974(3) A, but similar to the equatorial bond lengths
in that compound, 1.918((4) and 1.945(3¥#The alkoxide
O—Ta bond lengths are in accord with expectations where
the bridging Ta-O lengths are significantly longer than the

terminal analogues, e.g., 2.098(5) and 2.108(5) A versus
1.866(7) and 1.858(6) A, respectively. The bond angles are

typical of a distorted octahedral structure of a dimeric
material. The bridging O1Tal—0O1A angle is small, 703
while the related angle between the two terminal ethoxide
groups 03-Tal-02 has expanded beyond the normat 90
due to the angular constriction of the bridging units, 102
The various SO bond lengths are statistically similar and
exhibit no significant unsymmetrical polarization as reported
for the Ta complex noted above.

In terms of the local structure at Ta, compl2is almost
identical with that ofl, as can be seen in the superposition
of these parts in Figure 3. Also, the-8D bond lengths are
all similar within experimental error.

A search in the Cambridge Crystallographic Data Base,
including the February, May, and August 2005 updates
yielded no examples of ©SiMe,—O—SiMe,—O groups

forming a metallacycles. However, there are several struc-

tures reported with phenyl or other groups attached to silicon
in the bridging siloxanes. The gallium systems by Veith et
al.%® the tantalum cage complex by Roesky et*&lthe
tantalum?e hafnium?® and sodiurf® complexes of Sullivan

et al., and aluminum complexes by Gun'ko et al. may be
cited as example®.None of these, as well as other examples,
consist of two symmetrically related parts forming the axial
double ring exhibited by and2. Furthermore, in the above-

(9) (a) Motevalli, M.; Shah, D.; Sullivan, A. Cl. Chem. Soc., Dalton
Trans.1993 2849. (b) Abrahams, |.; Lazell, M.; Motevalli, M.; Shah,
S. A. A;; Sullivan, A. C.J. Organomet. Chenll998 553 23. (c)
Gun’ko, Y. K.; Reilly, R.; Kessler, V. GNew J. Chem2001, 25,
528.

mentioned references, only a single tantalum siloxanediolato
example was found that contains-f@—Ta bridges similar

to those inl and2. However, in that case, two of the three
Ta-bridging oxygens belong also to the disiloxanediolato
bridge, forming a cage compléXIn the cases of the gallium

di- and trisiloxanediolat® and aluminosiloxanediolafs,
similar chelate rings to those hand?2 are present but with
the corresponding gallium and aluminum atoms possessing
tetrahedral coordination as opposed to the octahedrally
coordinated tantalum atoms foundlirand2. Complex2 is

the first example of a tantalum complex with di- and
trisiloxane moieties in the same molecule formed as a result
of 2:1 and greater disiloxanediol/Ta(O&tatios. A similar
effect occurs in the case of the gallium reactions where
increasing the amount of disiloxanediol yielded products
resulting from oligomeric forms of the diol. However, in this
example, no di- and trisiloxanediolato groups are both present
in the same molecule in either of the products.

Thermal Treatment of 1 and 2. Su and Tilley have
reported that thermal decomposition of siloxy derivatives of
molybdenum provided a potentially interesting route to new
materials with significant catalytic intere$tWe have studied
the thermal decomposition of the new complexes, and the
resulting material obtained at 90Q analytically represented
a residue of TgDs/2Si0,. This material was shown to be
essentially amorphous by powder XRD measurements;
however, after further thermal treatment at 12@for 4.5
h, it was transformed to a crystalline material whose powder
XRD indicated it wasd-Ta,0s.1t The SiQ present is still
amorphous, and no new forms of material were observed.

Catalytic Properties of 1 and 2.The transformation of

to 2 by excess disiloxanediol suggested that it was respon-
sible for the transformation of a disiloxane unit to a
trisiloxane unit. We therefore investigated the catalytic
properties ofl in the presence of an excess of the starting
1,1,3,3-tetramethyl-1,3-disiloxanediol. The reaction was moni-
tored by?®Si NMR spectroscopy. From this spectral monitor-
ing, we observed that compléxis indeed a catalyst for the
transformation of the starting disiloxanediol to the dimeth-

ylsiloxanes. For example, a mixture containing 35 mg (0.03

mmol) of complex1l and 0.165 g (1.0 mmol) of the
siloxanediol led to the complete loss of diol within 24 h to

» form a series of siloxane materials that included small

amounts of D3 and D4. The analogous process using
complex?2 as catalyst was much slower and, for example,
complete loss of the diol took 6 days. A distribution of higher
siloxanes was formed that progressively changed to a final
distribution after several days to result in #H8i spectrum
recorded in Figure 4. We have not made a detailed effort to
characterize the various siloxanes, but from GC/MS analysis
and comparison with other reported mixtures of cyclic
dimethylsiloxanes, the product distribution ranged from D3
to D15 along with other materials that are probably acyclic
analogues. A mixture of either pure D3 or D4 with eitler

(10) Su, K.; Tilley, T. D.Chem. Mater1997, 9, 588.
(11) Gonzalez, J.; Ruiz, M. Del C.; Riverola, J. B.; Pasquevicll, Mater.
Sci. 1998 33, 4173.
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Summary

We have demonstrated the capacity of the alkyl 1,3-
disiloxanediol, (HO)MgSiOSiMe(OH), to form both disi-
loxanediolato 1) and mixed disiloxanediolato/trisiloxanediola-
to (2) complexes of tantalum derived from Ta(O&tThe
complexes are dimeric in nature, maintaining the ethoxide
bridges and involving both bridging disiloxanediolaioaid
2) and terminal trisiloxandiolata?j bidentate ligand group-
ings. ComplexX2 appears to represent the first example of a
ring-enlarged alkyl siloxanediolato complex, and bbind
2 are active catalysts in transforming the diol into oligomeric
siloxanes.
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——-21.226

——-21.417
——-21.561

(12) Recrystallized diol was dissolved ir, and?°Si NMR spectroscopy

metallasiloxane& indicated a single peak at10.6 ppm. Addition of a single drop of 6
- . - N HCl resulted in the formation of resonances-&5,—10.5,—11.4,
Interestingly, HCI amd—cgtalyzed_ condensation of 1,3- —19.5, and—20.5 ppm; after 48 h, only resonances-t.5, —11.33,
tetramethyl-1,3-disiloxanediol by itself led to eventual —18.7, and—20.5 ppm remained, and after 15 days, two resonances
formation of a mixture of mainly D3 and D4 with only trace at~8.5 and18.9 ppm representing D3 and D4, respectively, were

; - present. This conclusion was confirmed by GC/MS and comparison
amounts of higher b materials!? with authentic materials.
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