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A series of early-transition-metal silyl complexes free of anioniigands such as cyclopentadienyl (€p#;°-
CsHs) have been synthesized. These Cp-free complexesNMMESi(SiMes)s [M = Zr (1), Hf (2)], (MezN)s-
TiSiPhBUt (3), (Me:N)sZrSiPhBUt0.5THF @), (Me:N)sHfSiPhBunTHF [n = 0.5 (a), 1 (5b)], and
(MeaN)2[(MesSi)N]ZrSiR; [SiRs = Si(SiMes)s (7), SiPhBU! (8)] were prepared by metathetic reactions of chloro
triamido complexes (M&\)sMCl (M = Ti, Zr, Hf) or (MezN),[(MesSi),N]ZrCl (6) with silyllithium reagents
Li(THF)sSi(SiMe;)s or Li(THF)sSiPhBUW. The structures of, 3, 4, 5b, and8 have been determined by X-ray
crystallography and show that 3, and8 adopt a distorted tetrahedral coordination geometry whitend 5b
have a distorted trigonal bipyramidal geometry around the metal. The unit cell parameters are as follows.
space groufR3c, a = 15.505(2) A,c = 19.308(4) A,V = 4019.9(13) &, Z = 6. 3: space groupP2;, a =
8.633(5) A,b=14.790(7) Ac = 9.388(4) A, = 92.44(4}, V= 1197.6(10) B, Z = 2. 4: space groufPbca

a = 16.538(9) A,b = 17.282(7) A,c = 18.566(8) A,V = 5306(4) &, Z = 8. 5b: space grougPna2;, a =
17.463(6) Ab = 9.453(3) A,c = 17.800(6) A,V = 2938(2) B, Z = 4. 8: space groupca2;, a = 19.775(5)

A, b=10.182(2) A,c = 15.752(5) A,V = 3172(2) B, Z = 4. The M=Si bond distances fot, 3, 4, 5b, and
8are 2.781(2), 2.635(2), 2.803(2), 2.807(4), and 2.860(2) A, respectively. F®i Bond in8, to our knowledge,

is the longest reported ZiSi bond.

Introduction has been extensively studied in the past decade. However, much
of early-transition-metal silyl chemistry involves complexes
containing cyclopentadienyl (Cp) ligands. Few@p-free silyl
complexes of the early transition metals have been repgitetf.
We recently synthesized a series of Cp-fréalityl, alkylidene,
and alkylidyne silyl complexes of group 4, 5, and 6 mefdts.
: - . was found that, among these complexes, only those with the
(@) o) Ty, . B e Chemisty, of Qraeni Silcon Sompouncs, bulky ligand Si(SiMe)s are thermally stable.
(b) Tilley, T. D. In The Silicon-Heteroatom Bon&atai, S., Rappoport, Recently, the reaction of Ti(NM# with SiH, was found to
é-vCEg;r?n\g’r']'gy;m'J\'rew ghchi ;:gllbcggp(tg;sH%ﬁgg 1JO- F(‘?)MTL'J”e\S(’r_T- produce a mixture of titanium silicides and nitrite. The
Samuel, EPonhedgr’cSnlggl 11, 1239. (e) Corey, J. Y. Iddvances. mechanistic pathway involved in this reaction is, however, not
in Silicon ChemistryLarson, G., Ed.; JAl Press: Greenwich, CT, clear. We have synthesized stable silyl complexes,ie
1991; Vol. 1, p 327. (f) Tilley, T. DAcc. Chem. Red.993 26, 22. MSIR3 (R = silyl, alkyl) as models for (MgN)sMSiH3, which

g(gaesgag?ﬁn';'érﬁg Iﬁg?g”eg'hgmgggeg sz?é 1995 95, 1351. (h) are possible intermediates in the reactions of {N)gM (M =

(2) (a) Imori, T.; Tilley, T. D.Polyhedron1994 13, 2231. (b) Radu, N. 11, Zr, Hf) with SiH,. - Although one example of a Cp-free group
S.; Engeler, M. P_; Gerlach, C. P.; Tilley, T. D.; Rheingold, A.JL. 4 amido silyl complex has been previously reportgdo
Am. Chem. S0d.995 117, 3621. (c) Hao, L. J.; Lebuis, A. M.; Harrod, i ; i i i i
5. 'F. Samuel. EJ. Chem. Soc.. Cher. Commue97, 2193, (d) structural information on this complex is available. In this paper
Dioumaev, V. K.; Harrod, J. FOrganometallics1997, 16, 2798. (e)

Early-transition-metal silyl complexes are becoming increas-
ingly important in organometallic chemisthf. The reactivity
of these complexes in, e.g., insertion reactidfisjlane dehy-
dropolymerizationd;2>and hydrosilation of alkenes and alkyfes

Procopio, L. J.; Carroll, P. J.; Berry, D. iPolyhedron1995 14, 45. (5) (a) Aitken, C. T.; Barry, J.-P.; Gauvin, F.; Harrod, J. F.; Malek, A.;
(f) Huhmann, J. L.; Corey, J. Y.; Rath, N. P. Organomet. Chem Rousseau, DOrganometallicsl989 8, 1732. (b) Mu, Y.; Aitken, C.
1997 533 61. (g) Hengge, E.; Gspaltl, P.; Pinter, E.Organomet. T.; Cote, B.; Harrod, J. F.; Samuel, Ean. J. Chem1991, 69, 264.
Chem 1996 521, 145. (h) Banovetz, J. P.; Suzuki, H.; Waymouth, (c) Harrod, J. F. Inlnorganic and Organometallic Polymers with
R. M. Organometallics1993 12, 4700. (i) Verdaguer, X.; Lange, U. Special Propertied_aine, R. M., Ed.; NATO ASI Series E, Vol. 206;
E. W.; Reding, M. T.; Buchwald, S. L1. Am. Chem. Sod996 118, Kluwer Academic Publishers: Amsterdam, 1991; p 87.
6784. (j) Fu, P. F.; Marks, T. J. Am. Chem. S0d 995 117, 10747. (6) (a) Corey, J. Y.; Zhu, X. HOrganometallics1992 11, 672. (b) Kesti,
(k) Schumann, H.; Meese-Marktscheffel, J. A.; Hahn, F. JE. M. R.; Waymouth, R. MOrganometallics1992 11, 1095.
Organomet. Cheml99Q 390, 301. (I) Molander, G. A.; Nichols, P. (7) (a) Xue, Z.; Li, L.; Hoyt, L. K.; Diminnie, J. B.; Pollitte, J. L1. Am.
J.J. Am. Chem. S0d 995 117, 4415. (m) Takahashi, T.; Hasegawa, Chem. Soc1994 116 2169. (b) McAlexander, L. H.; Hung, M.; Li,
M.; Suzuki, N.; Saburi, M.; Rousset, C. J.; Fanwick, P. E.; Negishi, L.; Diminnie, J. B.; Xue, Z.; Yap, G. P. A,; Rheingold, A. L.
E.J. Am. Chem. S0d991, 113 8564. (n) Bourg, S.; Corriu, R. J. P.; Organometallics1996 15, 5231. (c) Diminnie, J. B.; Hall, H. D.; Xue,
Enders, M.; Moreau, J. J. Erganometallics1995 14, 564. Z.J. Chem. Soc., Chem. Comma®96 2383. (d) Li, L.; Diminnie,

(3) (a) Arnold, J.; Engeler, M. P.; Elsner, F. H.; Heyn, R. H.; Tilley, T. J. B.; Liu, X.; Pollitte, J. L.; Xue, ZOrganometallics996 15, 3520.
D. Organometallics1989 8, 2284. (b) Elsner, F. H.; Tilley, T. D,; (e) Diminnie, J. B.; Xue, ZJ. Am. Chem. S0d.997,119, 12657. (f)
Rheingold, A. L.; Geib, SJ. Organomet. Cheni988 358 169. (c) Liu, X.; Li, L.; Diminnie, J. B.; Yap, G. P. A.; Rheingold, A. L,;
Heyn, R. H.; Tilley, T. D.Inorg. Chem 1989 28, 1768. Xue, Z.Organometallics1998 17, 4597.
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we report the synthesis and characterization of a series of newpale-yellow crystals (yield 56%)*H NMR (benzeneds, 250.1 MHz,

group 4 amido silyl complexes (MN)3;MSi(SiMes)s (M = Zr,
Hf), (MexN)sTiSiPhBUL, (Me:N)sZrSiPhBuUt-0.5THF, (MeN)s-
HfSiPh.But*nTHF (n = 0.5, 1), and (MeN)2[(Me3Si):N]ZrSiRs3
[SiR; = Si(SiMe3)3, SiPhBUY.

Experimental Section

General Procedures. All manipulations were performed under a

23 °C): 0 2.94 (s, 18H, Wey), 0.39 (s, 27H, 9iley). °C NMR
(benzeneds, 62.9 MHz, 23°C): 6 38.9 (\Me,), 5.2 (SMe3). 2°Si-
{*H} NMR (DEPT, benzenek, 79.5 MHz, 23°C): 6 —2.1 [Si-
(SiMes)s]), —103.5 Bi(SiMes)s]. Anal. Calcd for GsHasNsSisHf: C,
32.27; H, 8.12. Found: C, 32.12; H, 8.12.

Preparation of (MezN)sTiSiPh,But (3). To a yellow slurry of TiCl-
(THF), (1.00 g, 2.99 mmol) in 20 mL of THF was added dropwise
with stirring 3 equiv of LiNMe (0.458 g, 9.02 mmol) in 20 mL of

dry nitrogen atmosphere with the use of either standard Schlenk THF at—30°C. After being stirred for 12 h at room temperature, the

techniques or a glovebox. All solvents were purified by distillation
from potassium/benzophenone ketyl. Zy@hd HfCl, (Strem) were
purified by sublimation. TiClwas converted into TiG(THF), before
use’® LiNMe; and LiN(SiMe), (Aldrich) were used as received. Li-
(THF)sSi(SiMes)s and Li(THF):SiPhBU' were prepared according to
the literature proceduré$!® Benzeneds was dried over activated
molecular sieves and stored under nitrogen.
recorded on a Bruker AC-250 or AMX-400 Fourier transform

reaction mixture was cooled t650 °C, and 1 equiv of Li(THRSIiPh-
Bu' (1.38 g, 2.99 mmol) in 20 mL of THF was added over 30 min.
The reaction solution immediately turned dark-green. RAB8eh of
stirring for —20 °C, the volatiles were removed to give a black solid.
Extraction with hexanes, followed by filtration and crystallization at
—20°C, yielded dark-green crystals 8{0.62 g, yield 49%).'H NMR

NMR spectra were (benzeneds, 250.1 MHz, 23°C): 6 7.68-7.20 (m, 10H, GHs), 3.06

(s, 18H, N\Vlgy), 1.22 (s, 9H, ®les). °C NMR (benzeneds, 62.9 MHz,

spectrometer and were referenced to solvents (residual protons in the23°C): 6 144.5, 136.8, 127.3, 127.C¢Hs), 42.9 (N\Ve;), 30.1 ((Me3),

1H spectra) or, in thé°Si spectra, to SiMg The elemental analyses
were performed by the-ER Microanalytical Laboratory (1259 Route
46, Parsippany, NJ 07054-4909).

Preparation of (MezN)sZrSi(SiMes)s (1). A white slurry of ZrCl,
(1.00 g, 4.29 mmol) in 30 mL of THF at30 °C was treated with 3
equiv of LINMe; (0.66 g, 12.9 mmol) in 20 mL of THF. After being
stirred fa 6 h atroom temperature, the reaction mixture was cooled to
—30°C, and 1 equiv of Li(THRSI(SiMe&;); (2.02 g, 4.29 mmol) in 20
mL of THF was added over 30 min. The yellow reaction solution
was then slowly warmed to room temperature. Stirring at room
temperature fo3 h and removal of volatiles afforded a yellow solid.
Extraction of the solid with hexanes, followed by filtration and
crystallization at—20 °C, yielded pale-yellow crystals df (1.21 g,
60% yield). H NMR (benzeneds, 250.1 MHz, 23°C): 6 2.94 (s, 18H,
NMe,), 0.39 (s, 27H, ile;). °C NMR (benzeneds, 62.9 MHz, 23
°C): 0 40.2 (N\Me), 5.1 (SMes). 2°Si{*H} NMR (DEPT, benzenek,
79.5 MHz, 23°C): 6 —4.4 [SiSMe3)3], —124.6 Bi(SiMes)3]. Anal.
Calcd for GsHasNsSiuZr: C, 38.24; H, 9.65. Found: C, 38.14; H,
9.54.

Preparation of (Me,N)sHfSi(SiMe3)s (2). Complex2 was prepared
by a procedure similar to that for the preparatiorland isolated as

(9) Some Cp-free low-valent early-transition-metal silyl complexes have
been reported. (a) V(C@BiHs: Allinson, J. S.; Aylett, B. J.;
Colquhoun, H. M.J. Organomet. Chem1976 112 C7. (b)
[R3SIM(CO)]~ (M = Cr, Mo, W): lsaac, E. E.; Graham, W. A. G.
Can. J. Cheml1975 53, 467. Darensbourg, D. J.; Bauch, C. G;
Riebenspies, J. H.; Rheingold, A. Inorg. Chem 1988 27, 4203.
(c) CsRe(CO)LCr(H)SiX3 (R = H; SiX3 = SiClg): Jetz, W.; Graham,
W. A. G. Inorg. Chem 1971, 10, 4. GRs(CO)Cr(H)SiX3 (R = Me;
SiX3 = SiHPh): Schubert, U.; Muller, J.; Alt, H. GOrganometallics
1987, 6, 469. (d) WA(CO)1o(SiRs)2 and Wa(CO)H2(SiR2)2: Hoyano,
J. K. Ph.D. Thesis, University of Alberta, Canada, 1971. Bennet, M.
J.; Simpson, K. AJ. Am. Chem. Sod971, 93, 7156. (e) (dppe)-
(CORM(H)SiRs (M = Cr, Mo, W): Schubert, U.; Kirchgassner, U.;
Gronen, J.; Piana, HPolyhedron 1989 32, 1589. (f) (2-Phk
PCH,C6H4)2Si=Cr(CO): Handwerker, H.; Paul, M.; Blumel, J.;
Zybill, C. Angew. Chem., Int. Ed. Engl1993 32, 1313. (g)
[NEt][(CO)sMSi(SnMey)3] (M = Cr, Mo, W): Heyn, R. H.; Tilley,
T. D. Inorg. Chem199Q 29, 4051. (h)cis-Mo(;72-H—SiHR';)(CO)(R.-
PGH4PR)2 (R' = Ph,n-CgH13): Luo, X. L.; Kubas, G. J.; Bryan, J.
C.; Burns, C. J.; Unkefer, C. J. Am. Chem. S0d 994 116, 10312.
(i) (PMe3)sW(H)2l(SiMes): Barron, A. R.; Wilkinson, G.; Motevalli,
M.; Hurthouse, M. B.J. Chem. Soc., Dalton Tran4987 837. (j)
Mo2[Si(SiMes)s]2(NMey)s: Chisholm, M. H.; Chiu, H.-T.; Folting, K.;
Huffman, J. C.Inorg. Chem 1984 23, 4097.

(10) Wu, Z.; Diminnie, J. B.; Xue, ZOrganometallics1998 17, 2917.

(11) A mixture of TiS and TiN was reported to be formed from a CVD
process with Ti(NMg)s and SiH: Doan, T. T.; Sandhu, G. S. U.S.
Patent 5,278,100, January 1994.

(12) (MeN)sTiSi(SiMes); has been reported: Ustinov, M. V.; Bravo-
Zhivotoskii, D. A.; Kalikhman, I. D.; Vitkovskii, V. Y.; Vyazankin,
N. S.; Voronkov, M. G.Organomet. Chem. USSI®89 2, 664.

(13) Manzer, L. Elnorg. Chem 1982 21, 135.

(14) Gutekunst, G.; Brook, A. Gl. Organomet. Chenmi982 225 1.

(15) Campion, B. K.; Heyn, R. H.; Tilley, T. DOrganometallics1993
12, 2584.

22.3 CMes). °Si{*H} NMR (DEPT, benzeneks, 79.5 MHz, 23°C):
0 17.8 SiPhBUY). Anal. Calcd for GH37/N3SiTi: C, 62.98; H, 8.89.
Found: C, 62.77; H, 8.85.

Preparation of (Me;N)sZrSiPh,But-0.5THF (4). To a white slurry
of ZrCl, (3.00 g, 12.9 mmol) in 20 mL of THF was added dropwise
with stirring 3 equiv of LINMe (1.97 g, 38.6 mmol) in 20 mL of THF
at —10 °C. After being stirred for 12 h at room temperature, the
reaction mixture was cooled t630 °C, and 1 equiv of Li(THRSIPh-

Bu' (5.97 g, 12.9 mmol) in 20 mL of THF was added over 30 min.
The reaction solution immediately turned bright yellow. Afgeh of
stirring at—20 °C, the volatiles were removed to give a yellow solid.
Extraction with pentane, followed by filtration and crystallization at
—20°C, yielded yellow crystals of (4.85 g, yield 76%). A satisfactory
elemental analysis @fcould not be obtained as the complex is unstable
at room temperature. The structure assignmenéfaras thus made
from spectroscopic data and X-ray crystallograpfiy.NMR (benzene-
ds, 250.1 MHz, 23°C): ¢ 7.70-7.19 (m, 10H, GHs), 3.51 (m, 2H,
OCH,CH,), 2.82 (s, 18H, Wley), 1.38 (m, 2H, OCHCH,), 1.26 (s,
9H, CMe3). 13C NMR (benzeneds, 62.9 MHz, 23°C): ¢ 145.2, 136.9,
127.3, 127.0C¢Hs), 67.9 (GCH,CH,), 40.5 (N\Me,), 30.2 (Mes), 25.7
(OCH,CH,), 21.8 CMe3). 2°Si{*H} NMR (DEPT, benzenek, 79.5
MHz, 23°C): 6 19.6 SiPh.BU").

Preparation of (Me;N)sHfSiPh,But-nTHF [n = 0.5 (5a), 1 (5b)].
Complex 5 was prepared by a procedure similar to that for the
preparation of4 and isolated as yellow crystals (yield 59%). A
satisfactory elemental analysis®€ould not be obtained as the complex
is unstable at room temperature. Analysis by X-ray crystallography
showed that the unit cell iBa is similar to that in4.*6 H NMR for
5a(benzeneds, 250.1 MHz, 23°C): 6 7.71-7.18 (m, 10H, GHs), 3.48
(m, 2H, OH,CH;,), 2.83 (s, 18H, We,), 1.34 (m, 2H, OCHCH,),
1.29 (s, 9H, MMe3). 13C NMR for 5a (benzeneds, 62.9 MHz, 23°C):

0 145.7, 137.1, 127.3, 127.@¢Hs), 68.0 (OCH,CH,), 39.3 (N\Ve,),
30.3 (QMes), 25.6 (OCHCH,), 23.0 CMes). 2°Si{*H} NMR for 5a
(DEPT, benzenel, 79.5 MHz, 23°C): 6 46.8 SiPh.BUY).

The structure obb has been determined by X-ray crystallography.

Preparation of (MezN),[(MesSi),N]ZrCl (6). A slurry of ZrCl,
(3.00 g, 12.9 mmol) in 20 mL of THF was treated with 2 equiv of
LiNMe; (1.32 g, 25.9 mmol), and the reaction mixture was stirred for
4 h at room temperature. At this time, 1 equiv of LiIN(Sijfe(2.15
g, 12.9 mmol) in 10 mL of THF was added. The reaction mixture
was stirred overnight at room temperature, and the solvent was than
removed by vacuum. The yellow residue was extracted with hexane,
and the solution was concentrated and cooled-i® °C for 24 h,
yielding pale-yellow crystals o6 (3.80 g, 79%).'H NMR (benzene-
ds, 250.1 MHz, 23C): 6 3.08 (s, 12H, Wle;), 0.33 (s, 18H, Nes).
13C NMR (benzenads, 62.9 MHz, 23°C): 6 45.5 (NMe), 3.7
(NSiMes). 2°Si{*H} NMR (DEPT, benzenek, 79.5 MHz, 23°C): 6
—4.4 (NSiMe3). Anal. Calcd for GoH3zoN3CISipZr: C, 32.01; H, 8.06.
Found: C, 31.66; H, 7.76.

(16) The unit cell constants fdsa have been obtained: orthorhombic,
= 16.583(4) A = 17.299(5) A,c = 18.570(4) AV = 5327(2) &.



6368 Inorganic Chemistry, Vol. 37, No. 24, 1998 Wu et al.
Table 1. Crystallographic Data fot, 3, 4, 5b, and8
1 3 4 5b 8
formula Q5H45N3Si4Zr szH37N3SiTi Cg4H41N30o_5SiZI’ C25H45N3OSin C26H49N3$i32r
fw 471.12 419.54 498.92 622.23 579.17
color pale-yellow dark-green yellow pale-yellow pale-yellow
cryst size, mm 0.46¢ 0.36x 0.24 0.48x 0.38x 0.24 0.56x 0.50x 0.48 0.60x 0.45x 0.24 0.48x 0.45x 0.40
T,°C —100(2) —100(2) —100(2) —100(2) —100(2)
(Mo Ka), A 0.71073 0.71073 0.71073 0.71073 0.71073
cryst syst rhombohedral monoclinic orthorhombic orthorhombic orthorhombic
space group R3c P2, Pbca Pn&; Pca2;
a, 15.505(2) 8.633(5) 16.538(9) 17.463(6) 19.775(5)
b, A 15.505(2) 14.790(7) 17.282(7) 9.453(3) 10.182(2)
c, A 19.308(4) 9.388(4) 18.566(8) 17.800(6) 15.752(5)
a, deg 90 90 90 90 90
B, deg 90 92.44(4) 90 90 90
y, deg 120 90 90 90 90
Vv, A3 4019.9(13) 1197.6(10) 5306(4) 2938(2) 3172(2)
z 6 2 8 4 4
Dcaie, g/cn® 1.168 1.163 1.249 1.407 1.213
u(MoKa), cmrt 5.92 4.18 4.76 36.11 4.78
R1 (WR2} 0.0354 (0.0820) 0.0417 (0.1125) 0.0414 (0.1206) 0.0271 (0.0590) 0.0293 (0.0680)
goodness of fit 1.049 1.005 1.031 1.056 1.031
AR1 =3 ||Fo| — |Fell/Y|Fol; WR2 =(3[W(Fo? — FA)A/ 3 [(WFe?)?]) 12
Preparation of (MeN),[(MesSi).NJZrSi(SiMes)s (7). A solution Scheme 1
of 6 (0.36 g, 0.96 mmol) in 5 mL of benzene was treated with 1 equiv Ccl SiR,
of Li(THF)3Si(SiMes)s (0.45 g, 0.96 mmol) at room temperature. The ‘ LiSiRy '

MCl, + 3LiNMe, — > M LiSR; M
reaction mixture was stirred for 30 min, and the solvent was removed 4 2 Me;N " ™~ NMe, Me,N'"" "~ NMe,

in vacuo. The yellow residue was extracted with pentane, and the Me,N Me;N
solution was concentrated and cooledtb8 °C to afford pale-yellow
crystals of7 (0.32 g, 57%). *H NMR (benzeneds, 250.1 MHz, 23
°C): 0 2.94 (s, 12H, WMey), 0.41 [s, 27H, Si(Mes)s], 0.29 (s, 18H,
NSiMe;). 3C NMR (benzeneds, 62.9 MHz, 23°C): § 40.9 (NMey),

1-5
M =T, Zr, Hf, LiSiR, = Li(THF)Si(SiMey),, Li(THF);SiPh,But

A . Cl iR
5.6 [Si(SMe3)3], 5.1 (NSMes). 2°Si{'H} NMR (DEPT, benzenek, 1 2LNMe | SR S|I 3
°C): § — i — i(Si — b CING . ) 3 M )
79.5 MHz, 23°C): 6 —3.8 (NSiMez), —5.4 [Si(SiMe3)s], —121.3 zCl, > UGy, Me?N,./M\N(SIM%)2 T MeN", ~ N(SiMe,),

[Si(SiMes)s]. Anal. Calcd for GoHs/N3SisZr: C, 38.85; H, 9.78.
Found: C, 38.51; H, 9.51.

Preparation of (Me,N),[(Me3sSi),N]ZrSiPhBut (8). A solution of
6 (0.50 g, 1.3 mmol) in 10 mL of toluene was treated with 1 equiv of
Li(THF)3sSiPhBLUi (0.62 g, 1.3 mmol) at room temperature. The reaction
mixture was stirred for 30 min, and the solvent was removed under except for those of the disordered THF moleculetinAll hydrogen
vacuum. The yellow-orange residue was extracted with pentane, andatoms were placed in calculated positions and introduced into the
the solution was concentrated and cooled-tt8 °C to afford bright- refinement as fixed contributors with an isotroplovalue of 0.08 A.
yellow crystals o8 (0.36 g, 47%).'H NMR (benzeneds, 250.1 MHz, All calculations were performed using the Siemens SHELXTL 93
23°C): 0 2.89 (s, 12H, Mey), 1.22 (s, 9H, SiMe;), 0.16 (s, 18H, (version 5.0) proprietary software package.
NSiMes). °C NMR (benzeneds, 62.9 MHz, 23°C): 6 144.9, 137.2,
127.5, 127.3 (Ph), 41.3 (Mey), 31.0 (SiGMes), 22.7 (SCMey), 4.6
(NSiMes). 2°Si{*H} NMR (DEPT, benzenek, 79.5 MHz, 23°C): 6
18.1 SiPhBUY), —4.8 (NSiMe3). Anal. Calcd for GeHagN3SisZr: C,
53.92; H, 8.53. Found: C, 54.44; H, 9.04.

Decomposition of -5 by H,O. A 50 mg sample ol was placed

Me,N Me,N
6 7,8

LiSiRy = Li(THF),Si(SiMey);, Li(THF)SiPh,But

Results and Discussion

Synthesis and Spectroscopic Properties of-18. Com-
plexesl—5 were prepared by the reactions of (NMgsMCI (M
= Ti,12 Zr, Hf) with Li(THF)sSi(SiMes)s or Li(THF)sSiPhBut
in an NMR tube and dissolved in benzetigeontaining 1 equiv of in THF (Scheme 1); (MgN)sMCl were generated in situ by
H,O at room temperature. After 4 h, white Zr@ad precipitated in  reactions of 3 equiv of LiNMgwith MCl, in THF. Complexes
the NMR tube. NMR spectra of the supernatant solution showed it to 7 and 8 were synthesized by the reactions of Mg[(Mes-
be a mixture of Zr(NMg)4,'” HSi(SiMes)s, and HNMe. The reactions Si)}N]ZrCl (6) with Li(THF)3Si(SiMes)s and Li(THF):SiPh-
of 2—5 with H,O gave similar results. BU, respectively, in THF (Scheme 1). The new chloro triamido
X-ray Crystal Structure Determinations of 1, 3, 4, 5b, and 8. complex6 was prepared from Zrg|LiNMe,, and LiN(SiMe&),
Crystal data and asummary of intensity data collection parameters forj, 5 1:2:1 ratio in THE. All the complexes are extremely air-
le’ %b4';:a g”ﬁgrzrzgt';’rem”i:]”ega:r']eal'Sizrgfeﬁgsé%"nf}{f%t#fr;ilt%i’qeter and moisture-sensitive. It is interesting to note that wheb
P were treated with 1 equiv of #, tetraamido complexes

equipped with a graphite-monochromated Mo source (Ediation, o L
0.710 73 A) and fitted with a Nicolet LT-2 low-temperature device. M(NMey), (M = Ti, Zr, or Hf) were produced along with silanes

Suitable crystals were coated with Paratone oil (Exxon) and mounted [HSi(SiMes)s, HSIPhBU], HNMe,, and metal oxides (Tig)
under a stream of nitrogen at 173 K. The unit cell parameters and ZrOz, HfO2) (eq 1). Treatingl—5 with excess HO results in
orientation matrix were determined from a least-squares fit of the the complete decomposition of these complexes to produce the
orientation of at least 30 reflections obtained from a rotation photograph corresponding silanes, HNMeand MQ.

and an automatic peak search routine. The structures were solved by

direct methods. Non-hydrogen atoms were anisotropically refined (Me,N);MSiR; + H,0 — 1/2 MO, + HNMe, + HSIiR, + 1/2 M(NMe,), (1)
R3 = (SiMey);, M = Zr, 1; Hf, 2;

Ry = Ph,But, M = Ti, 3; Zi(THF)y.5, 4; Hi(THF)y.s, 5.

(17) Chisholm, M. H.; Hammond, C. E.; Huffman, J.Bblyhedron1988
7, 2515.
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Complexesl, 2, 7, and 8 are thermally stable in both the
solid state and solution. Whilg-5 containing SiPsBu' ligands
can be stored indefinitely as crystalline solids-&0 °C, they
tend to decompose over days at room temperature to give
HSiPhBut and unidentified metal-containing species. This is
probably due to the fact that complex&s5 containing SiPk
But ligands are more sterically unsaturated tHag, 7, and8
containing the bulky Si(SiMgs ligands. This is also consistent
with the observation that trialkyl silyl complexesMRSi(SiMe3)3
(R = CH,CMe;, CHySiMes; M = Ti, Zr) are thermally stable
at room temperatur@”while no stable alkyl complexes contain-
ing SiPhBU! ligands have yet been isolated. The isolation of
3—5 suggests that the stabilization of these complexes may be
attributed to the strong electronegative donor nature of the amido
ligands and the partial pj—d(r) bonds between the amido
ligands and the metal centeérs. Figure 1. ORTEP view of the molecular structure of (MNsZrSi-
Spectroscopic propertiedH, 13C{1H}, and2°Si{ 1H} NMR] (SiMe3)s (1), showing 50% thermal ellipsoids.
of the complexes are consistent with the structure assignments. .
ThelH and3C{1H} NMR resonances of the Si(SiMg ligand Table 2. Selected Bond Distances (A) and Angles (deg)for

C(5)

in 1, 2, and 7 resemble those observed for other group 4 Si-  Zr—N(1) 2.018(7) C(1yN(1) 1.434(11)
(SiMey); derivatives such as alkyl and alkoxide silyl comple3es. éir(_l)SI(Sli)(z) g-ggj&gg 8&%2‘&12)) 1-;‘32&8
However, the tertiary silicon NMR resonances of the M- i i : : :
Si(SiMe3)3 ligands inl1 (—124.6 ppm)2 (—103.5 ppm), and Si2)y-si@) 1.861(10) cErsi2) 1.91411)
(—121.3 ppm) are significantly upfield shifted from those in m&g-gr—g%’?\) 11%)%?((?) ?ngg_g% i%-gg

i i(Si — —Zr—Si . =N(1)— .
the ékal silyl complexes .(N@C'_b)izrs'(sme*)sb( 85.8 Zr-Si(1)-Si(2)  112.61(12) Si(BSi(2)-C(3)  111.8(3)
ppm)” and (MeSICH)sZrSi(SiMey)s (=75.7 ppmj® butare =705y 1113(7) Sy Si(2)-C(B)  109.0(4)
close to the corresponding values for (@©)MSi(SiMes)s Si(1)-Si2-C(4) 114.1(3)  Si(2ySi(1)-Si(2A) 106.16(13)
[M = Zr (—115.82 ppm), Hf {103.47 ppm)E¢ The upfield
shifts of the tertiary silicon NMR resonanceslin2, and7 can geometry around the metal center. The-Bi—N [106.1(2)]

be attributed to the p)—d () bonding between the lone pairs and N-Zr—N [112.6(2]] angles are very close to those
on the amido ligands and the metal centers. To our knowledge, observed in tetrahedral alkyl silyl complexes @€ H,)sTiSi-
few group 4 metal silyl complexes containing SiBb' ligands (SiMe3)3 [105.4(4) and 113.2(4),7° (MesSiCH,)sTiSi(SiMes)3
have been reported and are available for comparisot?Sif [106.4(2) and 113.0(7),"® and (MeCCH,)3ZrSi(SiMes)3 [105.6-
NMR.10.18 The29Si NMR signals of3 (17.8 ppm)4 (19.6 ppm), (8) and 113.0(7)*° and the alkoxide silyl complex (Me
5(46.8 ppm), an@ (18.1 ppm) are downfield shifted compared CO);MSi(SiMes); [107.6(3) and 111.4(4).3¢
to that (7.54 ppm) of Li(THRSIPhBUL®> However, compared The Zr—N bond distance of 2.018(7) A ihis similar to the
to the 2°Si chemical shift of (MgSiO%Zr(SiPhBU)Cl-2THF terminal Zr-N bonds found in other Zr(IV) amido com-
(49.6 ppm)0 those of the Zr complexe4 and 8 are upfield plexed”2%and is consistent with the presence of strong)p(
shifted. d() bonding between the Zr center and Medigands!” The

It is interesting to note that and5 contain coordinated THF ~ Zr—Si bond distance of 2.784(4) A ihis slightly longer than
molecules wherea3 is isolated solvent free. This perhaps is the corresponding distances in the more sterically congested
the result of the smaller size of the Ti(IV) ion in comparison to complexes (MgCCH,)sZrSi(SiMes)s [2.74(2) A" and (Me-
Zr(IV) and Hf(IV) ions. The chemical shifts of the THF  CO)RMSI(SiMes)s [2.753(4) Al The reason for the lengthen-
molecule in4 and5 are found to be close to those of free THF, ing of the Zr—Si bond inl is not clear.
indicating a very weak bonding interaction between the THF ~ An ORTEP view of3 is shown in Figure 2. Selected bond
molecule and metal center. This also suggests that complexeglistances and angles are listed in Table 3. In the structure of
4 and 5 are less sterically crowded compared toand 2, 3, the Ti atom is bonded to one St and three MgN ligands
containing bulkier Si(SiMgs ligands. The coordinated THF  to give a four-coordinated metal complex with the amido and
molecules ird and5 are found to be labile, and the coordination
of 5 with one-half or one coordinated THF has been observed. (19) Wu, Z;; McAlexander, L. H.; Diminnie, J. B.; Xue, Drganometallics

. . . . . 1998 17, 4853.
Replacing one of the NMdigands in4 with a bulky N(SiMe), (20) Some representative ZN bond lengths for Zr(IV) amide complexes

ligand led to the THF-free comple follow. (a) 2.06 A, (MeN),Zr(u-NBut),Zr(NMe,)2: Nugent, W. A.;
Solid-State Structures of 1, 3, 4, 5b, and 8 Complexes, F&ﬁo‘)/\’]’zR(-N'-M'”f;rg-Shem 1979 18, 2030, (b) 2.06 AyaciCatis -
. 6)2)4r €2)2: Dlamond, G. .} Jordan, R. F.; Petersen, J. L.
3,4, 5b, and8 have been characterized by X-ray crystallography. J. Am. Chem. S0d996 118 8024. (¢) 2.07 Arac-[SiMex(CoHe)]
The molecular structure df is shown in Figure 1. Selected Zr(NMey)s: 2.04 A, [u-SiMexy(CoHe)alZr2(NMe)s: Christopher, J. N.;

bond distances and angles are listed in Table 2. In the structure ~ Diamond, G. M.; Jordan, R. F.; Petersen, JOtganometallicsL996

; ; ; _ ; ; 15, 4038. (d) 2.07 A, [(MeSi)N]sZrCl: Airoldi, C.; Bradley, D. C.;
of 1, there is a crystallographically imposed 3-fold rotation axis Chudzynska, H.: Hursthouse, M. B.c Malik, K. M. A.: Rarthby, P. R.

along the ZFSi bond with th_e three_amido ligands on Zr J. Chem. Soc.. Dalton Trand98q 2000. (e) 2.08 A, [(Me
staggered with respect to the trimethylsilyl groups on the tertiary Si)N]sZrMe: Bradley, D. C.; Chudzynska, H.; Becker-Dirks, J. D.;
silicon atom. The Zr atom exhibits a pseudotetrahedral Hursthouse, M. B.; lbrahim, A. A.; Montevalli, M. Sullivan, A. C.

Polyhedron199Q 9, 1423. (f) 2.068 A, (MeN)aZr(u-NMey),Zr-
(NMey)3.17 (g) 2.023 A, (MeN),ZrCl(THF),; 2.032 A, (EtN),ZrCl,-

(18) CpZr(SiPhBuW)Cl was reported to be generated in situ in the reaction (THF),: Brenner, S.; Kempe, R.; Arndt, Z. Anorg. Allg. Chem.
of CppZrCl, + Li(THF)3SiPhBuUt with 2,6-dimethylphenyl isocyanide 1995 621, 2021. (h) 2.060 A, (MgN)3Zr(u-NMey)(u-Cl)2Zr(NMey) -
but could not be isolated: Honda, T.; Satoh, S.; Mori, ®tgano- (THF); 2.034 A, CI(MeN)2Zr(1-NMey) (u-Cl)Zr(NMe)o(THF): Wu,

metallics1995 14, 1548. Z.; Diminnie, J. B.; Xue, ZIlnorg. Chem.1998 37, 2570.
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Figure 2. ORTEP view of the molecular structure of (M8sTiSiPh-
But (3), showing 50% thermal ellipsoids.

Table 3. Selected Bond Distances (A) and Angles (deg)Jor

Ti—N(1) 1.897(5) N(1)}-C(1) 1.454(8)
Ti—N(2) 1.868(5) N(1}-C(2) 1.454(9)
Ti—N(3) 1.884(5) N(2)-C(3) 1.457(9)
Ti—Si 2.635(2) N(2)-C(4) 1.459(9)
N(3)—C(5) 1.456(8) SHC(12) 1.893(6)
N(3)—C(6) 1.442(9) SC(13) 1.920(6)
Si—C(19) 1.931(6)
Si—Ti—N(1) 108.3(2)  TSi—C(12) 105.9(2)
Si—Ti—N(2) 104.3(2)  T+Si—C(13) 111.3(2)
Si—Ti—N(3) 101.3(2)  T+Si—C(19) 118.1(2)
N(1)—Ti—N(2) 114.2(2)  THN(L)-C(1) 115.1(4)
N(1)—Ti—N(3) 113.4(2)  THN(1)-C(2) 133.8(5)
N(2)—Ti—N(3) 113.9(2) C(I¥N(1)-C(2)  111.0(6)
Ti—N(2)-C(3) 1135(55)  T+N(3)-C(5) 115.9(4)
Ti—N(2)-C(4) 135.0(5)  TN(3)—C(6) 131.9(5)
C(3)-N(2)-C(4) 111.5(6) C(5rN(3)-C(6) 112.1(6)

SiPhBU! ligands staggered with respect to each other. The
geometry around Ti is a distorted tetrahedron with a mean Si
Ti—N angle of 104.6(2)and a mean NTi—N angle of 113.8-
(2)°. These bond angles are close to those found iput
different from those in (MgN)sTiCl [CI—Ti—N = 113.3(2)
and N-Ti—N = 105.4(2J].2* The average TN bond distance
of 1.883(5) A is slightly longer than that in (M¥)sTiCl [1.866-
(4) A],2 consistent with the fact that compleX is more
sterically crowded than (M&l)sTiCl. As in the structure o,
the Ti—Si bond distance of 2.635(2) A is slightly longer than
those in the more crowded alkyl silyl complexes @EH,)s-
TiSi'g‘SiMeg,)g [2.618(8) A] and (MeCCH)sTiSi(SiMes)3 [2.603-
(3) AL.7

An ORTEP view of4 is shown in Figure 3. Selected bond

distances and angles are listed in Table 4. In the solid-state

structure of4, there is one disordered THF molecule between
two back-to-back (MgN)sZrSiPhBut molecules. Each Zr atom
is coordinated by three MK ligands, one SiP#Bu group, and
a THF molecule to form a distorted trigonal bipyramidal
geometry with the axial SiZr—O angle [172.3(2) near 180.
The angles from the SiZr vector to the equatorial MB! ligands
range from 94.41(12) to 100.52(21and are smaller than those
in 1 and3. The O-Zr—N angles range from 78.6(2) to 85.7-
2)°.

The average ZN bond distance of 2.021(4) A is similar to
that found inl. The Zr—Si bond distance of 2.803(2) A is
longer than those ift, (MesCCH,)sZrSi(SiMes)s [2.74(2) A 1°

Wu et al.
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Figure 3. ORTEP view of the molecular structure of (M83ZrSiPh-
Bu-0.5THF @), showing 50% thermal ellipsoids

Table 4. Selected Bond Distances (A) and Angles (deg)4or

Zr—N(1) 2.004(4) N(1)}-C(1) 1.437(7)
Zr—-N(2) 2.034(4) N(1}-C(2) 1.441(6)
Zr—N(3) 2.026(4) N(2)-C(3) 1.441(6)
Zr-Si 2.803(2) N(2)-C(4) 1.441(6)
Zr—0(1) 2.532(8) N(3}-C(5) 1.445(7)
Si—C(12) 1.918(5) N(3)-C(6) 1.427(6)
Si—C(13) 1.908(5) SHC(19) 1.938(5)
Si—Zr—N(1) 94.41(12)  ZrSi—C(12) 111.9(2)
Si—Zr—N(2) 102.11(11)  ZrSi—C(13) 108.46(14)
Si—Zr—N(3) 100.52(11)  ZrSi—C(19) 117.8(2)
O(1)-Zr-Si 172.3(2)  Ze#N(1)-C(1)  136.0(4)
O(1)-Zr—N(1) 786(2)  ZFN(1)-C(2)  113.1(3)
O(1)-Zr—N(2) 78.7(2)  ZFN(2)-C(3)  111.2(3)
O(1)-Zr—N(3) 85.7(2)  ZFN(2)-C(4)  138.9(4)
N(1)-Zr-N(2)  119.3(2)  Ze#N(3)-C(5)  112.5(3)
N(1)-zr-N(3)  116.1(2)  ZFN(3)-C(6)  137.5(4)
N(2)-zr-N(3)  117.3(2)  C(I¥N(1)-C(2) 110.9(5)
C(3)-N(2)-C(4) 109.9(4)  C(5rN(3)-C(6) 110.0(5)

and (MeCOXMSi(SiMes)3 [2.753(4) APcand is close to those

in CpaZr(SiPhy)Cl [2.813(3) AR2 and CpZr(SiMes)(S;CNEL)
[2.815(1) AR3but is shorter than that found in the six-coordinate
complex (MgSiO)Zr(SiPhBU)CI-2THF [2.848(3) A]L° The
longer Zr—Si bond in4 compared to that il is probably due

to the presence of the trans-coordinated THF molecule. The
Zr—O(THF) bond distance of 2.532(8) A is significantly longer
than normal Zr(IV)-O(THF) bond distances, as observed in
(MeaN)ZrCly(THF), [2.342(2) and 2.330(2) A3%9 (Me;N)s-
Zr(/,l-CDz(/,{-NMeZ)ZI'(N Mez)z(THF) [2.244(4) A],ZOh (MezN)z-
ClZr(u-Cl)o(u-NMey) Zr(NMey)o(THF) [2.249(3) A], and (MeN)-
(THF)CLZr(u-Cl),Li(THF), [2.322(4) A]2%M indicating a very
weak interaction between the Zr atom and THF molecule. This
is consistent with chemical shifts of the THF ligand4rthat

are close to those of free THF.

The hafnium complex (M&N)sHfSiPh.But-nTHF [n = 0.5
(5a) or 1 (5b)] was found to crystallize with one-half or one
coordinated THF ligand. The unit cell parametersbafare
similar to those o#,*® indicating tha¥4 and5aare isostructural.
The structure obb was determined. An ORTEP view bb is
shown in Figure 4. Selected bond distances and angles are given
in Table 5. 5b adopts a distorted trigonal bipyramidal geometry,

(21) Dick, D. G.; Rousseau, R.; Stephan, D. @an. J. Chem1991], 69,
357.

(22) Muir, K. J.J. Chem. Soc. A971, 2663.
(23) Tilley, T. D. Organometallics1985 4, 1452.
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Figure 4. ORTEP view of the molecular structure of (M&sHfSiPh-
But-THF (5b), showing 35% thermal ellipsoids

Table 5. Selected Bond Distances (A) and Angles (deg)Sbr

Hf—N(1) 2.019(9) N(1)-C(1) 1.42(2)
Hf—N(2) 2.030(9) N(1}-C(2) 1.45(2)
Hf—N(3) 2.022(8) N(2)-C(3) 1.41(2)
Hf—Si 2.807(4) N(2)-C(4) 1.41(2)
Hf—O 2.390(9) N(3)-C(5) 1.45(2)
Si—C(7) 1.933(11) N(3)-C(6) 1.47(2)
Si—C(11) 1.925(11) SHC(17) 1.918(12)
Si—Hf—N(1) 93.1(4)  HESI—C(12) 114.4(4)
Si—Hf—N(2) 94.1(3)  HESi—C(13) 107.3(3)
Si—Hf—N(3) 99.3(3)  HFSi—C(19) 119.6(3)
O—Hf-Si 176.5(3)  HEN(1)—-C(1) 125.6(10)
O—Hf—N(1) 83.5(5)  HEN(1)-C(2) 122.9(9)
O—Hf—N(2) 88.3(4)  HEN(2)-C(3) 127.2(9)
O—Hf—N(3) 81.8(4)  HEN(2)-C(4) 124.7(10)
N(1)-Hf-N(2)  118.0(4)  HEN(3)—C(5) 126.8(8)
N(1)-Hf-N(3)  121.2(4)  HEN(3)—C(6) 124.1(8)
N(2)-Hf-N(3)  118.1(4) C(I}N(1)-C(2) 111.3(11)
C(3)-N(2)-C(4) 108.0(11) C(5yN(3)-C(6)  109.0(9)

as observed id. The bond distances and angle$mare close
to those found it except that the HfO bond [2.390(9) A] is
shorter than that id. The Hf—Si bond [2.807(4) A] in5b is
longer than those in Cp*Hf[Si(SiM]Cl, [2.748(4) A]24
CpCp*Hf[SiH(SiMes),]H [2.744(1) A]2 and CpCp*Hf(SiH-
Ph)CI [2.729(3) A?¢ but is shorter than those in the crowded
complex CpCp*Hf[Si(SiMg)3]Cl [2.881(4) and 2.888(4) A6
An ORTEP view 0f8 is shown in Figure 5. Selected bond
distances and angles are listed in Table 6.8,Ithe Zr atom is
bonded to one (MsSi);N and one SiPjBut and two MeN

ligands to form a distorted tetrahedral geometry. It is interesting
to note that, in contrast to the staggered conformation in the

structures ofl, 3, and4, in 8, the three amido ligands & are
nearly eclipsed with respect to the SjBht ligand (Figure 6).

This is perhaps the result of a larger steric repulsion between zr—N(2)-C(4)

the (MgSi);N and SiPbBu' ligands. The three SiZr—N
angles are significantly different; the-SZr—N(SiMe3), angle
[120.17(14)] is larger than the StZr—NMe; angles [97.55-
(14) and 115.48(14). The N—Zr—N angles [108.4(2) and
109.6(2¥] between MeN and (MgSi),N ligands are also larger
than that [103.2(2] between the two MgN ligands. The Zr
N(3)—Si(2) (proximal) angle [113.5(3) and the Zr-N(3)—Si-

(24) Arnold, J.; Roddick, D. M.; Tilley, T. D.; Rheingold, A. L.; Geib, S.
J. Inorg. Chem 1988 27, 3510.

(25) Casty, G. L.; Lugmair, C. G.; Radu, N. S,; Tilley, T. D.; Walzer, J.
F.; Zargarian, DOrganometallics1997 16, 8.

(26) Woo, H. G.; Heyn, R. H.; Tilley, T. DJ. Am. Chem. S0d 992 114,
5698.

Figure 5. ORTEP view of the molecular structure of (M;[(Mes-
Si%N]ZrSiPhBU (8), showing 35% thermal ellipsoids

(a) ®)

Figure 6. (a) View of the molecular structure of (M¥)sZrSiPhBu'-
0.5THF @) along the ZrSi bond. The THF ligand was omitted for
clarity. (b) View of the molecular structure of (IM¥).[(Me3sSi),N]-
ZrSiPhBU! (8) along the Zr-Si bond.

Table 6. Selected Bond Distances (A) and Angles (deg)8or

Zr—N(1) 2.014(5) N(1)-C(1) 1.466(8)
Zr-N(2) 2.001(5) N(1}-C(2) 1.442(8)
Zr—N(3) 2.087(5) N(2)-C(3) 1.467(8)
Zr—Si(1) 2.860(2) N(2)-C(4) 1.453(7)
Si(1)-C(11) 1.922(6) N(3)-Si(2) 1.732(5)
Si(1)-C(15) 1.923(6) N(3)-Si(3) 1.739(5)
Si(1)-C(21) 1.906(6)
Si(1)-Zr—N(1) 97.55(14) ZrSi—C(11) 123.2(2)
Si(1)-Zr—N(2) 115.48(14)  ZrSi—C(15) 102.1(2)
Si(1)-2r—N(3) 120.17(14)  ZrSi—C(21) 110.4(2)
N(1)-Zr—N(2) 103.2(2)  Z#N(@3)-Si(2)  113.5(3)
N(1)—-Zr—N(3) 108.4(2)  Ze-N(3)-Si(3)  124.9(3)
N(2)—-Zr—N(3) 109.6(2)  Si(2rN(3)-Si(3) 121.6(3)
C(11)-Si(1)-C(15) 110.6(3)  ZrN(1)-C(1) 113.1(4)
C(11)-Si(1)-C(21) 103.8(3)  ZrN(1)-C(2) 134.5(5)
C(15)-Si(1)-C(21) 105.6(3)  ZrN(2)-C(3) 118.1(4)
129.3(4)

(3) (distal) angle [124.9(8) are close to those in Zr(IV)
complexes containing the (M8i);N ligand20d.e
The Zr—N(SiMes), bond distance of 2.087(4) A i8 is

slightly longer than the Z-NMe, bond distances [ranging from
2.001(5) to 2.034(4) A] ir1, 4, and8 but is close to that [2.080-
(5) A] in MeZr[N(SiMes),]s.2% The Zr—Si bond distance of
2.860(2) A in8is longer than those found ih, 4, and other
known Zr(1V) silyl complexes$¢10.19.22.23.27Tg our knowledge,
the Zr—Si bond in8 is the longest reported ZSi bond. The

(27) Kreutzer, K. A.; Fisher, R. A.; Davis, W. M.; Spaltenstein, E.;
Buchwald, S. L.Organometallics1991, 10, 4031.
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In summary, a series of Cp-free group 4 amido silyl
complexes have been synthesized and characterized. These Supporting Information Available: Tables listing detailed crystal-

c_omplexes add to the relatively new family Of_ Cp-free group 4 lographic data, atomic positional parameters, thermal parameters, and
silyl complexes. The spectroscopic properties and structural ., 4 lengths and angles far 3, 4, 5b, and8 (26 pages). Ordering

f_eatures of these cgmpl_exes suggest that the-d() interac- _information is given on any current masthead page.
tions between amido ligands and metal centers can stabilize

coordinatively unsaturated and electronically deficient silyl
complexes. 1C980821T



