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- Supporting Information

' Experimental Section

| _Generul Cdmrnehts. . Unles's. otherWise ’n'otled, reaetions and rnanivpulvat.i_ons were
perforrnedat 2Q .°'C in.a ree_irculatin:g‘Vaeuum Atrnospheres Model I-.IE-55.3-2;inertb
 atmosphere (He or N,) drybor( with a MO-40-2 Dri,-Train; or usin g Stand_ard Schlenh end " |
high Vaeuum\line techn‘i‘q‘ues. »Glassware was dr_ied a rnjnimum of 12 h at 150 °C before |
 use. Reagents were purchased from commercial éuppliers 'and used withou_t further |
: puriﬁcatioh unless otherwise noted. Celite (Aldrieh) dnd alurninu (Bvroelrman I 'Aldrieh) '
) were dned in vacuo at 250 °C for 48 h prlor to use. Toluene (Fxsher) hex‘anes (Flsher)
d1ethyl ether (Flsher) and tetrahydrofuran (Flsheri were passed through a column of ,
_ aeﬁlvated alurmna (A2, 12 x 32, Purifry) under nitrogen or argon pre’ésure and sparged
»\;vith szrior to use.! Deuterared solvents (Cambﬁdée Isotope Laboratorres) were
I.)'u'riﬁed hy storage over activated 44 sieves or sodium metal and dega.s;sv.ed‘ by three -
freeze-pump-thaw cycles prior to use. All other reagents were ACS reagent grade and
used as reeeived.
hdelting point data (°¢) were obtained in sealed c'apillary tubes and are
uncorrected. Nuoledr magnetic resvonance spectra were.recorded on. a Varian Unity [nova

300 MHz spectrometer. '"H NMR spectra are referenced to the residual protio signal for |

the respective deuterated solvent. Infrared spectroscopy was performed on a Nicolet
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Magna-IR 5‘60 FTIR Spectrorneter E.S.P. instrunrent using mlneral oi.l rnulls on KBr
- plates Elemental analysrs and mass spectrometry were performed atthe Umversxty of
Cal1fom1a Berkeley M1cro Mass Fac111ty
'. artsa Cyclopentadlenyl amrdo hgands and the correspondrng d1l1ht10 salts,
L12[C5Me481(Me)2NPh] and er[CsMe451(Me)2N --Bu] were prepared by hterature
methods |
1 (a) Pangbom A.B; Glardellop, M. A Grubbs R H Rosen R. K Tlmmers F J |
Organometallzcs 1996 15, 1518- 1520 (b) Alarmo P. J Peters D W‘ Arnold J.
| ne;gman, R.G.J. Chem Ed. 2001, 78, 64. o
R 2 Alt,v H G Fottinger, K.;'Milins, ‘W. Journal of Ovrgc-znor'ne‘tallicv \C.,’herﬁistry 1999, 572,
- 21-30. | | |
Synthesrs of (CsMe481(Me)2NPhThClz)4 (1) A 125 mL Erlenmeyer flask was
- ,v ., charged w1th the solids, L12[C5Me451(Me)2NPh] (O 277 g, O 978 mmol) and ThCl (0 400
g 1 07 mrnol) and a magnetrc st1rbar Dlethyl ether (25 mL) was added and the reactlon \
vessel was. stoppered. The reaetlon mlxture was allowed to_stlr for 4 d at ambient
:temperature - produci_ng a cloudy very.lightly yellow tinged 'solution. Stirring was
, _stopped and the precipltates allowed to settle for 2 h-.. The reaction mixture was then‘
_ﬁltered through a Celite pad over a coarse 15 mL filter frit. The preoipitates were washed'

with diethyl ether (5 x 10 mL portions). These washings were combined with the original

filtered solution and the volatiles were removed in vacuo. The majority of the residual
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_'sohd matenals were dxssolved in toldene (25 mL) amd this solutlon was ﬁltered through a - .
plug of glass ﬁber filter. ’The volenles were removed in vecuo to yxeld |
i ‘(C5Me4S1(Me)2NPhThC12)4'C7H (1-C7H8) Crude yield: 0 501 0. 210 mmol 21. 5%
‘ ‘based upon le[CsMe481(Me)2NPh] The sol1d matenal 1, was collected ina 20 mL
- .scmtlllatmn vial and dissolved i in rrummum volume of toluene ( 15. mL) a.nd crystalhzed |
: over 2 d at —35 °C The mlcrocrystallme sohd matenal was collected on a ﬁne porosity |
'7 15 mL ﬁlter frit and washed w1th cold hexanes (2 X lO mL oonlons) arld remdual
| .volatlles-removed m‘ vacuo. Yleld of 1C HS, 0.314 g, O 132 mmol 13. 5% 1H NMR
- '(C6D6, 300 MHz, 21 °C) 87.28 (t,J=7.8 Hz, 8H meta N-Ph)', 7.12 (d,J='7.2Hz 2H,
’ortho C7 8) 704 (t, J 6.9 Hz, alaraC7H8) 699 (d J= 73Hz 8H, orthoN-Ph) 6.91
: ‘(t J=1. l Hz 4H para N-Ph), 2.11 (s, 3H methyl C7H8) 205 (s 12H H CCS(Me)3) |
"l 92 (s 12H H CCS(Me)3) 1.88 (s 12H, H CCS(Me)3) 1.62 (s, 12H H, CC (Me)3) 0.49
(s, 12H-, H3C81) 0.37 (s, 12H H CS]) IR (mineral oil mull KBr plates e l) 1587 (s)
| 1326 (w), 1294 (m) 1244 (s br) 1168 (m) 1102 (s), 1068 (m) 1026 (m) 997 (W), 892
(s, br) 835 (s, br), 780 (s, br), 727 (m), 697 (s, sh), 608 (w, sh). Mp > 250 °C. Anal. -

Calcd for C75H,00Sl4 «Th,Cl,: C, 37 82%; H, 4.23%; N, 2.35%: Found: C 37 70; H

438%N 2.28%.

~ Synthesis of {Li(EQ0)4[C5Me4Si(Me)2N-t-BuThCl3]}2 (2). A125mL

_ , t
‘Erlenmeyer flask was charged with the solids, Li,[C;Me,Si(Me),N--Bu] (0.313 g, 1.19
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rnmol) Vand Th(lh (0_.468 g, 1.25 mmol) and a magnetrc strrbar Dlethyl ether (25mL) .
- was added and the reactron vessel was stoppered The re.actron rmxture was allowed to
stir: »for_4 dat amb1ent _ternperature producing a cloudy y’ello'w'i.sh' solution. ‘Stirring was.
stopned and the pre01p1tates allowed to settle for 2 h The reactlon rmxture was then |
_ .‘ ‘ﬁltered’through a Cehte pad over a coarse 15 mL ﬁlter fnt .The. prec1p1tates were washed
- w1th diethyl emer (4 x 10 mL portrons) These washrnés were combrned with the ongmal |
v_':ﬁltered SOlUthH and the volatlles were removed in yacuo The resrdual sohd rnatenals» o
were dlssolved ina rmmmal amount of drethyl ether (3 mL) The concentrated SOlthlOH -
- was transferred to a20 rnL scmtlllatxon v1al and crystals were allowed to form at —35 °C. -
The crystals were 1solated on a ﬁne frlter frrt washed w1th cold hexanes (2 x 10 mL
- pomons) and allowed to dry under a constant stream of mtrogen to yleld hght yellow
‘ L12(0Et2)4(C5Me481(Me)2N t—BuThCl3), ). If sohd 2is subJected to dynamlc vacuum
o _.for 12 h, one equrvalent of d1ethyl ether is lost from each hthlum center to form
| er(OEtz)z(CsMe451(Me)2N t-BuThCl3)2 (2 20Et2) Yield: 0.344 g, 0.514 mmol, 43“% | |
based upon er[CsMeASr(Me)zN t-Bu]. '"H NMR (C6D6, 300 MHz, 21°C):83. 27(q,J = |
: 1.4 Hz, 4H, O(CH,CH,),), 2.53 (s, br, 6H C5(CH3)2(CH3)2) 2.30 (s, 6H CS(CH3)2(CH3)2)

1.48 (s, 9H, NC.(CH3)3), LO7(t,J=17.5 Hz, 6H, O(CHQCH3)2),' 0.63 (s, 6H, Si(CH3)2). IR

_(mmeral oil mull KBr plates cm’ )1595 (w) 1405 (s sh), 1293 (s), 1259 (w, br) 1044
(w,br), 910 (w) 853 (s, br). Mp > 250 °C. Anal Calcd for C19H3781NThCl3LlO C,

34.12%; H, 5.58%; N, 2.09%. Found C 33.38; H, 503%N 706%
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Crystallography_ Section

o - o Experimental - , . .
Colorless, irregular shaped crystals of 1 and 2 were mounted onto glass fibers using a -
“spot of silicone grease. ‘Due to air sensitivity, the cry'stavlswere mounted from a pool of

" mineral oil under argon gas flow. In turn, the crystals were placed on a Bruker P4/C_CD
' diffractometer, and cooled to 203 K using a Bruker LT-2 iemperatUre device. The
instrument was equipped with a sealed, graphite monochromatized MoKo X-ray source ,
(A= O.7107_3A). A hemisphere of data was collected using @ scans, with 30 second -
frame exposures and 0.3° frame widths, Data collection and initial indexing and cel] -

- refinement were handled using SMART! software. Frame integration, including Lorentz-
‘polarization corrections, and final cell parameter calculations weré carried out using
SAINT? software. The data were corrected for absorption using the SADARBS3 program.
Decay of reflection intensity was monitored vig analysis of redundant frames. The = -

- structure was sdlved using Direct methods and difféfe’nce Fourier techniques. A solvent

- hexane molecule was found in the difference map for 1. All hydrogen atom positions
. were idealized, énd'rode on the atom they were att'a'ched_to.' ‘The final refinement
included anisotropic temperature factors on all non-hydrogen atoms. Atom C(6) of 1 was
restrained to approximate isotropic refinement, with a standard deviation of 0.04 A2,

-~ using the ISOR facility in' SHELXTL® Structure solution, refinemént;'graphics, and
creation of bublication' materials were performed using SHELXTL NT*. Additional .
-details of data collection and structure refinement are listed in Table 1. = o '

S - ‘. ' Referencés o ‘
1. SMART-NT 4, 1996, Bruker AXS, Inc., Madison, Wisconsin 53719, _
2. SAINT-NT 5.050, 1998, Bruker AXS, Inc., Madison, Wisconsin 53719.
3. SADABS, first release, George Sheldrick, University of Géttingen, Germany.
- 4. SHELXTL NT Version 5.10, 1997, Bruker AXS, Inc., Madison, Wisconsin 53719, _

- Crystallography datafor1. L o B
Table 1. Crystal data énd structure refinement for CsMeasi(Me)zNP'hThClz.hexane.(1).
Identiﬁcation code : ’ ccd514 i )
Empirical formula Cr4 Hios Clg N4 Sis Thy
Formula weight - ' 237575
Temperature : : 203(2) K .

Wavelength : 0.71073 A




. Crystal system
' Space group

Unit cell dimensions

Volume -

z _

. ljerisity (calculated)

* Absorption coefficient ~

- " F(000)

-Crystal size

- Theta range for data collection

- Index ranges - -

Reflections collected
' inde'pendent reflections
- Max and min. transmission
'Refinement method
‘Data/ restraihts / parameters .

Goodness-of-fiton F2 .

Final R indices (I>2sigma(l)]

" Rindices (all data)

Absolute structure parameter

: Largest diff. peak and hole
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.‘t.etragonal ‘
‘P 41212

a=165213)A . a=90°,

. b=16521(3) A - B=90°.-
' c=.31.814(9)A_; L y=90e,

8683(3) A3
4 .

1.817 Mg/ms

7.171 mm.1

4520
1033 x 025 x 0.25 mm3
139 t0 25.35°. | |
- -19<=h<=1, -19<=k<=18, -36<=1<=38
56640 o '
7954 [R(int) = 0.0848]
' 0.2673 and 0.2007

Full-matrix least-squares on F2

7954/ 6/ 425

1.592 :
R1=0.0695, wR2 =0.0942

- . R1=0.0784, wR2 = 0.0956
- 0.019(11) o
2.153and -1.423 e A”
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Table 2. Atomxc coordlnates ( x 10 ) and equlvalent 1sotropxc dlsplacement parameters (Azx 10° ) _
for CsMe481(Me)2NPhThC12 hexane (1) U(eq) is defined as one third of the trace of the orthogonahzed Uu ‘

: ‘_ . tensor.
x Ly -z U(eq)
“Th(1) 5245(1) - 3165(1) " 3770 26(1)
ST 6938(1) . 4936(1) . 430(1) 29(1)
- Si(1). . O 4327Q2) 1680(2) . . 865(1) o 40Q)
si s - S3083) 302 4s(D)
C(l) . ©-3886(2) . 3886(2) 0 . 4l()
Cl2) o 62842) 6284(2) 0 a3 .
Ci(3) , L U53542) 0 4685(2) TSy 34 B
Cl(4) e 61332) . 4121(2) o 2200) 34
sy L es622) - 324) . 68w . - 3L
SN 4650(6) 2669(6) - - 966(3) - 34)
N@) - 80646) - 4846(5) 20 3B
oy se96(8) . 1592() ¢ 292(4). . 32(3)
co oS8 . 1925®) -l - 380)
ce . osTeE) L 2uxn 31749 33)
cwy . asuey 1905(7). Co48(4) 3409
o) 4839®) . 1604(7) - 338(4) 40
c® . - ela® | 1277®)  610)  55@)
CC() S 6TB(T) - U 1968(8) -285(4) - 49(4)
c® . 5096(8) 24528) - -T46(4) . S3(4)
LCO) - 36dM- . 1920®) 0 -181(4) 46(4)
caoy . 46829) - 9398) - 1257(4) 52(4)
can - 3202(8) 1628(9)° - - 865(4) 57(4)
cuz .- ‘ © 4562(7) 3041(8) 13683)  35(3)
ca3) o sis3a0) . 2979(11) 1664(5)  83(6)
ca4) - 5088(12)  3349(11) 20474) 80(6)
C(16) S 3801(13) 3796(14)  1876(7) - 108(8)
can , 3867(10)  3432(10) 1476(5) 69(5)
cas)y 80008) 4926(8) - 1084(4) - 4003)
C(19) S T73028) . 5186(9) 1281(4) 4103).
C(20) 71147 5947(9) C3s@) 38
cas) : 4412(14) 3744(11) 2145(5) 86(6)
cely 77008) . 6198(9) 836(4) 44(4)

cR2) ' 8275(8) 5540(8) 782(4) 35(3)
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c@y 84719)  4153®)  118_7(4)_ L 5204

C24) S 6887(9) 47320100 1633(4). 65(5)
ces) o 6443(8) o 6493(10) 1315(5) 66(5)
S C@e) o TMs®) 70328)  643(4) . sad)
cen 9739(8) 463810) | 367(5)  73(5)
C@8) - 9280(9) - 6197(9) 196) -  ' | 76(5) ;
C29) S 8188(8) 4525(8) - -364(4) L 4103)
_ cEoy . ©8026(10) . 4959(10)  -T3I(5) 66(5)
Cooen o UB109(12) . 463512) -1108(S) . 78(6)
C32) o 83s4(I3) . 3922(15) - -1191(6) . 102(8)
c33) | 8355(16) | 3483(14) T 833(7) T 124(9)
C(34) CRT12)  37T410) - 418 . 96
e S 381314 - S975(15)  2289(T) 134(9)
C(36) C L 6331(18) | 426816)  -1945(6) . 149(11)

.cen . '509_9(15) . 4062(12) ©-1522(6) L 129(9)




Table 3. Bond lengths [A] and angles [] for CsMe4Si(Me);NPhThCh,. hexane . -

~ ©2003 American Chemical Society, Orgahometalli_cS, Golden om030513p Supporting Info Page 9 -

Th(1)-N(1)
_ Th(l)-C(S)
- Th(1)-C(1)

Th(1)}-C(4) .

Th(1)-C(2)

T Th(1)-CK1)

- Th(1)-C(3)

_ Th(1)-CI(3) . -
Th()-CI(5)

Th(1)-CI(4)
Th(1)-Si(1) .
Th(1)-Th(2)

Th(2)-NQ2)

 Th2-C(22)
Th(2)-C(18)

- Th(2)-C(21)
Th(2)-C(19) -

. Th(2)-CI(4)

CThrcEo)

Th(2)-CI(2)

- Th(2)-Ci(5)

’ Th(2)-C(3)

. Th(2)-Si(2)

“Si(1)-N(1)
Si(1)-C(10)
Si(1)-C(11)
Si(1)-C(5) -
© Si(2}NQ@)

Si(2-c27)

Si(2)-C(28)
Si(2)-C(22) -

CI(1)-Th(1)#1 -

- Cl(2)-Th(2)#1
N(1)-C(12)

N(2)-C(29) -

C(1)-C(5)

- C)-CR)

2.268(9)
2.668(12)

2.716(12)
12.762(12)
| 2.784(11)

2.8109(13)

‘: 2.814(12)
S 281903

2.854(3)
2.874(3)
3.274(4)

4.0522(9)

223809)
2.669(12)
2720013)

L 2.757(13)

- 2.804(12)

2.8053)

©2.810(12) -

2.8285(14)

2.852(3)
2.8693) -

3.279(4)

L L749(10)

1.844(13)

 L.860(13) -
© 1.880(14)

1.747(10)

- 1.822(16)

1.848(15)

1.859(14) < -

2.8109(13) |
2.8285(14)
1.427(14) .
1.411(15)
1.423(17)
1.432(16)
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© C(1)-C(6) L 1.529(15)

- CRrCE) C . 1386(16)
“CQ)-C(T) O 1.496(16)
e Lasss)
)Nt N ©1.482(18)
SC@Cs . 14330y
C@-co® - 1s241s)
ciz-cazn 1‘.3'59(18).

- c12)c(17) L 1363(18)
ca-cady 1)

CQakcas)t 133
cae-casy - 13 . -
cae-cany ., s
Cu8-ca9 - 13g(s)
C(18y-C22) - : 1'.469(18) B

CoCu8C@) - 1sqs)

LCU9KCRY) L 1377018
C(19)-C(24) o wsuan
coxcey - L41sas)
CQ0)-C(25) . L 1540(18)
C(21)-C(22) T Lasaqe)

- C@u-CRs) L.511(18)
C(29)-C(34) E - 1.342(19)
C29-C(30) ~ . - 1402)
C(30)-CG31) L ine

CcEn-cE) o '1.29(2)
C(32)-C(33) o 13803)

- C(33}C(34) - : 1.413) -
C(35)-CE5H2 ' L4334
C(35)-CR6)#1 1.45(3)
C(36)-C(37) ' 1.44(2)
C(36)-C(35)#1 B 1.45(3)
NO-TRARCS) - 65234
N(1)-Th(1)-C(1) | 81.7(4)
C(5)-Th(1)-C(1) 30.6(4)
N(1)-Th(1):C(4) 86.7(4)
C(5)-Th(1)-C(4) 30.5(4)

C(1)-Th(1)-C(4) 49.6(4)
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N(1)-Th(1}-C2) 11129

CG)XTh(1}-C(2y -~ - 50.2(4)
COMTR-CR) - 30103)
C@r-Th(1)-C2) . - 488(4)
“N(1)-Th(1)-CI(1) 99203
CCE-TRARCUD) - 10093)
COO-TH(I-CI) — 125.6(3)
C@-Th(-CI) - - 76.1(3)
C(2)-Th(1)-Cl(1) S 11243)
NOTR(D-C) 1141y
C»XTh(1)-C3) . . 49.9(4)
C(1)-Th(1)-C(3) . 488(3)
CA@-Th(1)-CE) - 29.904)
S C@FTR()-CE) - 28703) .
CCITRANMCE)  840@2)
CONOFTBOXCIG) - 888(3)
CCOMTH(-CIZ) - 153.903)
C)-TR(D-CI3)  151.63)
_ C(@)-Th(1)-Cl(3) - 156.83) -
C@-TH()-CI3) " 151.83)
C-Th(-CI3)  822509)
- CEFTRMCI3) . 154903
CONOTR(D-CHS)  9g4)
COMTh(-CIS) — — 108.53).
CXTR(-CIS) . 81.0(3)
- CA@-Th()-CI5) .~ 129.2(3)
C(2)-Th(1)-CI(5) 8330
o CTH(-CIS)  '149.98(11)
" COFTh(I-CIS) 110.53)
CI(3)-Th(1)-CL(5) 73.97(8)
. N(O)-T(1)-Cl4) 165.0(2)
C(5)-Th(1)-Cl(4) L 129.003)
C(1)-Th(1)-Cl4) - ©108.6(3)
C(4)-Th(1)-Cl(4) - 108.3(3) -
C(2)-Th(1)-Cl(4) 80.7(3).
CI(1)-Th(1)-Cl(4) 83.84(10) -
CE)-Th(1)-Cl4) 1 80.8(3)
CI3)-Th(1}-Ci4) 77.00(9)

CIS)-TR(-CI(4) . 73.2909)
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N(1)-Th(1)-Si(1) 30403

- CORTH()-Si(1) C3513)

- COOTR(SCL) 57203
_C(4)-Th(1)-Si(1) - 57.6(3)

' C(2)-Th(1)-Si(1) 883
CI(1)-Th(1)-Si(1) L 9s.se(11)

- COMBYSI) eI

. CIGFTR()-Si(T) 118.97(10). IR
- CI5)-Th(1)-Si(1) . - . 108.79(9)
CI@-Th()-Si)  1e40110)

- N(1)-Th(1)-Th(2)" 1219
C(5)-Th(1)-Th(2) ' 150.903)

 CO}Th(1)}-Th@) 12043)

CCATHRTRD) 15023

© CQ)-TH(1)}-Th@2) . 106.8(3)
CI(-Th()-Th@) . 105.27(9)

©OCOMTROMTRG)  1204)

CIGKFTR(ITh) - 45.07(6)
C}Th(1}Th@) - 44.73(6)
CI(4)-Th(1}Th(2) - - 43.81(6)
Si(1)-Th(1)-Th(2)  147.26(7)
N(2)-Th(2)-C(22) . 64.5(4)

: 'N(z)-T_h(z)-cas) 83.4(4)
C2-Th2)}-C(18) 31.6(4)
N(2)-Th(2)-C21) - " 86.0(4) |

. - C(22)-Th(2)-C21) 3L.0(4)

‘ Ca8)Th@-CRl) 4964y
NO-Th-C(19) 1114y
C(22)-Th(2)-C(19) o 50.4(4)
C(18)-Th(2)-C(19) L 28.9(4)
C(21)-Th(2)-C(19) 48.6(4)
N(2)-Th(2)-Ci(4) 87.4(2)
C(22)-Th(2)-Cl(4) 151.8(3)
CU18)-Th(2)}-Cl(4) 150.1(3)
Cel-ThR-CIE) - 15793
C(19)-Th(2)-Cl(4) 152.2(3)
N(2)-Th(2)-C20) 113.2(3)
C(22)-Th(2)-C(20) 50.1(4)

C(18)-Th(2)-C(20) 47.8(4)
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_ C(21)-'I'h(2)-C(.20) S 29.5(4)

C(19»Th(2)-C20) - 28.4(4).
Cl(4)-Th(2)-C20y = . - 157.43)
- NOTH)-CI2) 95.93) -
C(22)-Th(2)-CI(2) 103.00)
CA8KTHRICU2) ~ 1284(3)
ceym@ae 78.8(3)
. C(19)-Th(2)-Cl(2) L1873
Cl4)»-Th2)}-Cl2) = 80.80(10)
 CR0}-Th(2)-CI(2) 87.603)
- N@)-ThQ)-CL5) L9152
. C@RTH-CUS)  105.903)
CU8)-Th2)-Cl(5) 7873)
. CQRI-Th@)}CI5) - Co127.63)

 C(19)-Th(2)-CK(5) 82803

© CI4)-Th(2)-CL(5) 74369
‘CQ0)-Th(2)-CI(5) 110.2(3) -
CI-Th2)Cls) - 151.08(11)

 N(Q2)-Th(2)-CI(3) 163702
C(22)-Th(2)-CI(3) . 13043)

B _C(18)-Th(2)-Cl(3) T 107.2(3)

- C21)-Th(2)-CI(3) C1103(3)

¢ C(19)-ThQ2)-CI3) 81.2(3)

L C@TRCIR) - 773009
| CRO-THQ)CI3) 82.8(3) -
- Cl2yTh2)}CI3) - 87.16(9)

CI(5)-Th(2)-CI(3) - 73.26(9)

. N@)-ThQ2)-Si2) 30.02)

© C(22)-Th(2)-Si(2) 34.53)

© C(18)-Th(2)-Si(2) 57903
C(21)-Th(2)-Si(2) s8.1(3)
| C(19)-Th(2)-Si(2) o 83303)

© Cl(4}-Th(2)-Si2) 117.40(9)
C(20)-Th(2)-Si(2) 83.5(3)
Cl(2)-Th(2)-Si(2) 99.45(11)
CI(5)-Th(2)—Si(2) 104.96_( 10)
CI(3)-Th(2)-Si(2) 164.55(9)
N(Q)-Th(2)-Th(1) 120.2(2)

© C(22)-Th(2)-Th(1) , 149.2(3)
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C(18)-Th(2)-Th(l) - o 18.2(3)

C(21)-Th(2)-Th(1). - 151.8(3)
- CU9-Th(2-Th() 107.1(3)
CI(4)-Th(2)-Th(1) - 45.17(6)
CQO-ThR-Th(I) -~ . 12233)
Cl2)-Th(2)}-Th(1) 106.56(9)
 CUS}Th@)FTh(1) . 4478(6)
. CI(3)-Th(2)-Th(1) o 4407(6)
SiQ-ThQ)Th)  143.41(8)
CNOSI-C(10) 3
N(D-Si(1)-C(11) - 110.4(6) . -
~ Caoysiy-cary - 106.7(7)
CNAFSIAD-CS) L 5 55
CHO-SI-CE) 1as(6)
CAD-SCE) - 116.6(6)
NOSID-TR(D) - 41.3)
C(LO)-Si(l)-Th(l)' B 132.1(5)
. COL-Si(1)-Th(1) 119.8(5)
C(5)-Si(1)-Th(1) - 54.6(4)
NQ)-Si(2)-C(27) 112.9(6)
N(2)-5i(2)-C(28) TR o)) .
C@N-8i(2-C28) - 10457 . - ' - B
N(2)-8i(2)-C(22) L 9a(5) D | o
CQ7)-8i(2)-C(22) 116.7(7).
C(28)-Si(2)-c(22) . 115.4(7)
NS 3980
CENSID-Th) 1 129.6(5) .
- C(28)-8i(2)-Th(2) ' - 124.4(6) | §
C(22)-Si(2)-Th(2) - 54.5(4) i
Th(1)-CI(1)-Th(1)#1 o 149.22(17) i
Th2)-Cl2)-Th@#1 146.6717)
Th(1)-Ci(3)-Th(2) -~ . 90.86(8)
Th(2)-CI(4)-Th(1) 91.02(8) | . .
Th(2)-CK(5)-Th(1) 90.508) I o SR
CAN-SI( -+ 122,58 5
C(12)-N(1)-Th(1) ©129.0(7)
S-N()-Th(L) —  108.5¢5)
C(29)-N(2)-Si(2) 119.1(8)

C(29)-N(2)-Th(2) 130.6(8)
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1_'Si(2)fN(2)-Th(2) o 110.2(5)

CB»Cyc) . 108.3(11)
Cy-CU)yC6) 126.9(12)
C2)-C(1)-C(6) - o 1248(12)

CCE-CO)TRY) 72807

© . CQ-CU)Th) T
CO-C)-Th(D)  1163@) =
CO-C-C) - - 1084(11)
C3)»-C)-C(1) L 127.1(13)

CCR-Cn - 124112)
C()}C(2)-Th(l) 76.9(7)
C(1)-C(2)-Th(1) X0

- C-C-TR) - 121.99)

. C2)-C3)-C4) o 108.512)
C@-CEMCE)  1268013)

R G C) RO €) N o/t:) RN S 124.6(12)

. C@)-CO)-Th(l) S 7457y

CLC@CETR) 730

- CE-CEYTR() - 119.58)

S COMC@CE) - 1076011
CE-C@yCE) - 127.4(13) -~

CCOC@-CO 1246012

S Ce-C@Th) ey
CE-CE-TH) 7707

 C(9)»-C(4)-Th(1) 1238

CyCecE) 1 107.0(12)

- C()-C(5)-Si(1). =~ 122.8(9)'
C@-Ceysi(l)y 124.7(10)
CO-CE¥TR() * 76.6(7)
C(4)-C(5)-Th(1) 84

O S(-C)-Th(1) 90.4(5)

- cadcaacan 117.8(13) -
CU3-CUDN(1) 121.1(13)
can-caz-Nm - L)
C(12)-C(13)-C(14) - 121.8(16)
C(15)-C(14)-C(13) "119.6(17)
C(15)-C(16)-C(17) 119.7(18)
C(12)-C(17)-C(16) 119.7(15) -

C(19)-C(18)-C(22) _ 109.9(12) ,
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C(.l9‘)-C(18)-C(23)" | | '125.'9(13) :

C(22)-C(18)-C(23) - O 124.0(13)
©C(19)-C(18)-Th(2) 1897y
CRD-CU8-Th2) 723()

- C(23)-C(18)-Th2) - 119.8(8)
 C(20)-C(19)-C(18) ©1086(12)

C(20)-C(19)-C(24) 127.013)

C(18)-C(19)-C(24) O 124.1(14)

CQ0)-C(19)-Th(2) = 76.0(7)

"C(18)-C(19)-Th(2) U2y

C24)-C(19)-Th(2) 123.08)
C(19)-C(20)-C(21) 1109.9(12)

C(19-C(20-C(25) 124.8(13)

C(21)-C(20)-C(25) - C1247014)
CC(19-CR0}Th(2) - 75.6(7)

- C(21)-C(20)-Th(2) 2
 C(25-C(20}Th(2) - 1249@) -

C(16)-C(15)-C(14) C1213017)
- Co-CEI-CER). 107.9013) -

C(20)-C21)-C(26) | 125.0(13)

C(22)-C(21)-C(26) 127.003)

C(20)-C(21)}-Th(2) - 77308)

C-CRIFTH2) - 712@)
_CQ6-CQIFTh2)  12148)
- CR1)-C2)-C(18) . 103.7(12)

- CQ1)}-C(22)-Si(2) 126.7(11)
C(18)-C(22)-Si(2) - 124.0(10) |
CQ-C22)-Th2) - 77.8(D)

- C(18)-C(22)-Th(2) 610D
Si(2}-C(22)-Th(2) 91.0(5)

© C(34)-C(29)-C(30) 115.9(15)
C(34)-C(29)-N(2) 121.1(15)
C(30)-C(29)-N(2) 123.0(13)

. CB1)}-C(30)-C29) 122.1(17)
C(32)-C(31)-C(30) 126(2)

. C31)-C(32)-C(33) 112.5(16)
C(32)-C(33)-C(34) 125.2(19)
C(29)-C(34)-C(33) O 117.8(18)

C(35)#2-C(35)-C(36)#1 119(3)
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C(37)-C(36)-C(35)#1 118(2)

Symmetry transfonnatlons used to -generate equlvalent atoms:
#lyx ,-z #2 “y+1,-x+1 -z+1/2
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Table 4. Anisotropic dis‘placemen_t parameters (A’x 10°) for CsM'e4Si(Me)zNPhThCIz.hexane (1). The

anisotropic

: displacement factor exponent takes the form: -.2ﬁ2[ h2 a*zUix +.. +2hka* b* Uiz 1

'.U‘lli » Uxn : 'U33_ . Uz Uis » Uiz
Th(l) ~ 26(1) 260y . 28 .o D) o
ThQ)  26(1) 3201 291 Ay 2w 4(1)
Si) 432 s 362 120 6 -5(2) -
SiQ) - 2@ ) 3 14 a2 ey
CK . 312) 312) 60(3) 10 - -102)° 52)
) 62 @8R - s 12(2) -122) -5(2)
CI3) 352 . 3102 36(2) S .y o1y
Ci4) 372 45(2) @) )y (1)
A 3200 33 45(2) 0@ L102) 2(2)
N 326 sey 256 35 - -9(5) )
COND e O 240 95 55y )
cq) 99 26 nm o ag) 116 5e6)
C@) 2 as9 B e s
cE® a5 S 6®) 146 -0y 13(6)
O “4® 186 . 4 29 ey o)
c(s) 51(9) 96 e 29200
ce) - 4r9) 30(7) - 88(12) 10 - 41 17'(7)" ,
c(n 46(9) 408 61710 -187) 57 10(7) '
- C8) . 57('10)' - -61(10) %9 22 18 - - 14(8)
CO 388 #0O) 579) A7) e 15
1o 71 57000 288) 15 ) )
cll)  449) 83(12)  44(9) 7®) s -138)
C12) a4 49(8) 12(6) 11(6) 1) 8 o
C(13) - 68(12) 0116) - 8013)  30(11) -13(10) - 23(10) I 5
A4 12517) - 9gray 18(8) L) C-1609) 812 -
C(16) 88(16) 160(20) 79(15) - -35(15) 3(13) . 43014)
cuan  79(12) 90(13) 39(10) AS09) . -11(9) 38(10) :
C18)  47(9) 408) 34(8) 226 A7) &)
C19  43@8) S19) 28 -9(7) 10 N T
C0) . 217 . 57010) 37(9) 97 16) -12(7)
C(15)  134(19) 85(14) 40(11) 31100 2312 6(13)
cey  37@s) 54(10) 49 -1007) 177y 47)

C(22) 26(8) 52(9) 29(8) ) -8(6) AT
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@)

CQ4)
C(25)
C(26)
cem
C(28)
C(29)

cG0)

" CE)

062
C(33)

C(G4)

cE3s)
CCEe)
Cc(37)

159(10)
- 57(10)
- 42(10)
4309
358)

68(11)

37(8) -

89(13)

S 91(14)
117(18)
210(30)
119(17)

90(20)

240(30) -
1210(30)

540
17014y
89(13)

51(10)
120(14)

80(12)
5409)

72(12)
100(15) -
160(20) -
94(18)

L 60(12)

150(30)
170(30)

84(18)

~ 41(10)

22(7)
68(12)

oe3(11)
- 60(11)

82(13)

. 33(8) -

36(9)
42(11y

- 29(11)
72016)

97(16)

- 150(30) .

38(13)

9s518)

2(7) "

SION

_' -29(10)

-13(8)
21(11)

(1)

-2(7)
-128)
-11(10)

- .56(13)

-46(14)
15(12)

41(19)
7(15)
-10(14)

228)

1(7)
-3(®)

S
- 08)
“44(11)

' 11(7)'

0(9)

C23a0)
141y
40(17)

3(14)

-1(16)
20(17) -
-3(18) .

28

-12(10).

- 6(9)
-4(7) -
1(9)

L -37(9)

3

oy
42013

31(16)

3911
1316)
4020).
o l4(16)
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Table 5. Hydrdgen coordinates ( x 104) and isotropic displacement parameters (Aéx iOJ)
for CsMe4Si(Me);NPhThCl,.hexane (1). ' ‘

X Ly ' z U(eq)
H6A) 637 1083 86 . g
~ H(6B). 6675 1706 e w2
" H(6C) ' C 6618 842 . ag7 82
H(7A) L7488 S 74
 H(TB) - . 6847 Ss12 a7 74
CHOO . e85 74
CHBA) . a3 2518 812 79
HGEB) © 7 s340 2000 946 e
HEC) 5363 - 2968 759 - 19
LHOA) 32 . 150 00 70
H(9B) 3546 1560 BRIV 70
H(9C) - 2460 262 10
H(10A) 563 949 1268 . 18
" H(10B) 4503 408 a7
~ H(100) - 4466 1076 1528 78
CH(1A) 2991 2002 62 8
H(L1B) - S 3002 1767 139 86
H(11IC) 3033 .- 1089 794 86
©H(13) : Csel4 2677 1604 Y
. H(14) sS4 3324 2238 9%
H(6) o a2 1950 - 130
CH(17) 3437 3458 1288 B
HS) 4367 3989 2407 - 104
H(23A). 8929 4108 1003 77
H@B) . 815 o391 uso 7
H(23C) ' 8655 - 4174 1473 - 77
H(24A) | ' 7145 - 417 L16m 98
H(24B) , 6328 4651 1563 .. 98
H(24C) - 6925 ' 5040 1888 98
H(25A) S 6423 6990 1159 - 99
H(25B) - 6557 6609 - 1605 99
H(25C) 5931 6222 12046 9

H(26A) 8193 7055 45T 79 .
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HQ6B) 7819 7428 g0 79
HQ26C) o ms2 T 7143 494 79,
 H(27A). 9571 . - 4152 . 507 107
H@B) 1046 4906 531 107
H2IO) 9957 4504 9% . 107
CH(284) 8855 6583 25 113
H28B) 9495 - 6028 2477 115
H(280) | 9703 6440 Co184 s
H3O 7854 5493 309 79
HGL . 7954 4952 1336 93
HG2) - 8458 3725 . -1463 122
HG@3 . 8735 2954 -868 149
CHQY) 8626 3456 Ca89 110
HGsA) . 348 el3 208 e
CHGSB)  38ss sl - 2264 161
© H(36A) o 6914 oas a9 179
CH(36B) - 6203 . 4835 1989 . 179
CH@B7A) . 6396 4391 C-1327 7194
HG37B) 6217 3501 1471 194

CHGIO) L5830 aIss o486 194
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_Crystéllography data for 2.

Table 1. Crystal data and structure refinement for CSMe4Si(Me)zN-t-Bu ).

Identification code
: Empiﬁcal formula
* Formula weigh.t
) Teﬁlperature' , ﬂ
Wa?elength , |
Crystal system
Space group

Unit cell d_imenéions

~ Volume
z .
Density (calculated)
_ Absbrption coefficient
- F(000) | |
Crystal size
Theta i'ange for data collection
Index ranges
:Reﬂectioﬁs collected
Independent reflections
- Max. and min. transmission
Refinement method
Data / restraints / pérameters v
Gooc_lness-of-ﬁt on F2 » |
~ Final R indices {I>2sigma(I)]
R indices (all data)

Largest diff. peak and hole

2

ccds3l

Cus Hos Cls Liy N, O, Si, Th, -

1486.07

203K

0.71073 A.

triclinic

P Ibar : - o _
a=11261(3) A O _=84364(4).
b=13431A - _=7671340.
¢=22;979(5)A : L _=74913(4)°.
263.112)A3 o

1.512 Mg/m3
4.870 mm-1

0.12x 0.08 x 0.04 mm3 -

1.57 t0 25.35°, o
13<=h<=13, -16<=k<=16, 27<=I<=27
21281 -

10985 [R(int) = 0.0265]

: ‘()‘.8290 and 0.5926

Full-matrix least-squares on F2
10985/ 1/ 467

1315 -
R1=00486, wR2=0.1116
R1=0.0657, wR2=0.1158 . -

2.142 and -1.080 e.A-3
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Table 2. Atomic coordinates ( x 104) and equivalent 1sotrop1c dlsplacement parameters (A2 103)

. for CsMe481(Me)2N t-Bu (2) U(eq) is deﬁned as one thlrd of the trace of the onhogonahzed U‘J tensor

Cx Ly . . z Uleq)
Th(l) | /EO e ) nq
Th@) B /YT 847 sss(l) 3701
caw 2 6w 3794(1) - se(1)
ae - sy - susay 45(1)
CONN. 49560 25332) - 4ssr) 55(1)
- Cl(4)- o v - 7793) 10612(2) 911y ‘68(1)
as - S50 - oa0@) 248 . asq
e e s 16T ey
si(1) - S A 31982) - 3089) as)
siy ) noe) 19k 59(1) -
ND 34 9145 - 3709(3) 42(2)
N I s 12053) 502
cy | STILD - 3L . 307603 " 352)
S s 26816 - 343703 )
@ IO nssE 300 )
c@ B 000).  4416) - 324804 L4
cs) - 6069 42696  2463) 36
) L e64709) 15386)  3625(4)  s62)
oo o . 83089) 28l’/'l(8)“ : 3876(4) '_,6_1(3) :
ces) R 2 N 50780 304 sy
coO | | 5546(9) SU86)  2542(3) 472)
cay 303310) - 1836®) - 3l646) s34
cay 36551 3694(10) 23484) 824y
C(12) | 1954(8) . 4133(8) 3962(4) 562) - }
cas 1654(11) 343101 4493 12406 _ ' '
c4y | 1209(10) 4126(12)  3478(6) | 104(5) S o
c(s)y o 1.466(10) 5269(10) 4175(6) - 94(4) o ‘
Ca16). N -770(8) 80776)  1947(3) . sy o
camn ’ -1091(8) 9147(7) 2069(4) 48(2)
cas) -2067(9) 9676(7) 1796(4) 56(2)

C(19_) -2406(8)- 8924(9) - 1510(4) 57(3)
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C(20) , . -1654(9) 7957 1613(4) o 50('2)' }' .

ce L a0y - 9612) 2474(4) 6703)
cey 2720011 10811(8) 1835 810
c(23) S 35310 - 017611 12085) - 95(4)
C(24) - . -1882(12) . 6968(9) | 1454(5) - '85(4)
ces) 843(12) BI3®)  1867)  107(5)
cQs) ' COB6IA3) 247012y 26355) 117(6)

- c@n . 29869 T4250)  10435) - 69(3)

- cey 3691(12) L e640(17) - 14208) 216(13)

ceey ‘ L3207 6980l L 4226) - 112(5)
cEoy - .‘ ©O3s141) 0 8372(12) 946(7) ) 117(5)
CeL . e05) 1eaan Cs6AT) 0 115(5)
c@y . 6676(13) -106(10) 52986) . 109(5)
c@)y . 8540030) 148020)  s82812) 228(12)

ocey 1 903020)  1900@0) . sdoe(iz) 234(13)

- C3s) S 4005 151202 70187) ©  120(5)
c@36) | . 5507(14) | '1291(11) S T184(7). 122(5)

cen 3RI03) 141010 62007) 1024
ceyy L1514y 2298(11) 6259(7) . 124(5)

- C(39) S 2498(19)  13611(15) . 62009) o 15207)
o o 14243(18)  302(10) 1204(10)
C(41) | C33%0Q0  162(18)  4e4l) - 196(9)
C@2) o 390030) . 11480Q0)  94912) - 356(13)
c@wy Coamsas) 13948(12) ~  1086(8) | 120(5)
c@4) 26804 134750 13 12005)

- C(45) ) -920(13) - 13221(11) - 1943(T) ©106(4)
C(46) S 250(13) . 12828(10)  2143(6)  106(4)
Li(1) L se0e) 2733 sT8E) 63
Li) o 61817 12287(13)  785(9) 68(5)
o(1) , 7333(7) 2L s693)  T12) ,
0Q) S a0 15206 6380(4) . 83) | ]
0G3) o 2265(7) . 12568(6)  698(4) - 9) o

e ) ' : -689(8) - 13255(6) 13054y . 88(2)
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Table 3. Bond lengths [A]' and angles [°] for CSMe¢Si(Me)2N-t—Bu (2).: ‘

_fh(l)-N(;) S 23126
- Th(1)-C(1) 2.712(7)
Th(1)-C(5) o 27508
Th(1)-CI(3) - - 2761(2)
Th(1)-CK1) - 2360
Th)-C@) -~ . 27917
CTh-Cw o 28230)
Th)-CE) - . 28547)
ThO-CI) . 2874Q)
Th()-CI2)#1 o 2.9332)
CTR(D)-Si(1) 732022)
S TN 2300
ThQ)-C(6) - ©2.681(8)
Th(2)-C(17) ©2.74409)
Th2)-Cl4) . ., 27562)
Th2-CKe) . 2.758(2)
CTh@-CcQO) 2.797(8)
Th@)-C(18) 2.83509) .
Th2)-C(19) 2.845(8)
Th(2)-CI(5) o 2.889(2)
ThQ@-Ci5#2 2.932(2)
LTSI 32790)
- CI(1)-Li(1)#1 o 233107)
L@ Th# 20332
CIG)Lil) 2.325(18)
CI(4)-Li(2) | 2.328(18)
CI(5)-Th#2 2.932(2)
Cl(6)-Li(2)#2 » 2.344(19)
Siy-NG 1.721(7)
Si(1)-C(1) - 1.867(8)
Si(1)-C(10) 1.870(10)
si(n-c1l) © 1.889(10)
SiQNQ2) 1.722(8)

Si(Z)-C(26) 1.858(11)
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© Si(2)-C(16) o 1.868(8)

Sia-Cas) 189111
N-cazy 1501(10)
N(2)-C(27) - o _ 1.500(12) :
~C(1)-C(5) | 1.430(10)
C(1)-C(2) o 1.440011)
cocE O laosay
C@)-C6) LS
| c3-c - 1.420(11)
Lo 1.503(11)
C(4)-C(5) . 1.444(11)
C-C3) 149811
SORSONEEE 1.485(11)
caz-cas) o 1.499(15)_
S cazp-casy T 54003
C(iD-c(1s) .  1.568(14)
cae-curn  Laan
Cae-cey . a2
 C(17)-C(18) L - 1.38%(12)
cancen o s
CuUsy-can - L3004y
cas-cey o 53
C(19)-C(20) - ©1.390(13)
- CU9)-C(23) , 1.535(13)
- CQ0)-C24) . 1503312
| cen-cesy - - 1.480(16)
. C@Nn-cao) : - 1.516(17)
cencey 1.544(16)
RESENNCEr) 1375017 |
cen-om 7 1asoas) |
C(33)-C(34) o 1.18(3)
caz-o) - O Le23)
C(35-C(36) - 1.423(18) -
C(35)-0(2) _ C o L.448(16)
Can-cos) 1.407(17)

C(37)-02) L L4l6(14)
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C(39)-C(40) o 1202)

C(39)-03) T 14m09)
cén-ceny 134
C(41)-03) 150
cédcuy .1.356(18)_

c@3r0@) . 1.458(15)

. c@so@) . - 1425(15)
C(45)-C(46) O 1.448017)
Li(h)-0(1) o 198318)
Li(1)-0(2) 2032

’ Li(l)—_Cl(i)‘#lA - 2331(16)

CoL@ow 1@

- Li2-00) 195
L@-Cie# . - 234419)
N(-Th(D-C(1) | 64.0(2) | o L
NO-TRCE) - 806Q) o | S

CCUMTR-C) . 304Q) " | -
CNU)-TR(D-CI3) 92.71(17) -
C(1)-Th(1}-CI(3) - . 98.18(17) -
C(5)-Th(1)-CI(3) ' 124.54(16)
" N(L)-Th(1)-CI(1) 93.62(17)
C)-TR(-CKL) 103.81(17)

. C(5)-Th(1)-CI(1) 77.61(17)

© CIG)Th(D-CI() 157.71(7)
N(1)-Th(1)-C(2) C 854(2)
C()-Th()-C(2) . 30.2(2)
CO-TRICR)  —  49.0Q)
CI3)-Th(1)-C2) 75.74017)
CI(1)-Th(1)-C(2) 126.07(17)
N()-Th(D-CH) 109.82)
C(1)-Th(1)-C(4) ' 49.7(2)
C(5)-Th(1)-C(4) - 30.02)
CI(3)-Th(1)-C(4) 114.85(18)
CI(1)-Th(1)-C(4) © 82.87(18)

C(2)-Th(1)-C(4) 48.1(2)
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N(1)-Th(1)-C(3) 21

C(1)-Th(1)-C(3) - o 49.3(2)
COFTR(-CE) . 4872

© CI3)-Th(1)-C@3) - 85.91(18)
CD-Th-CR . 12rasy
CQFTRH-C3) - 2882

CC@-ThI-CE) - 290y
NOTOCI)  is2ian
'C(1)-Th(1)-CI(2) O 166.8917)

CCOTH-CR) . 1ser007)
-CIG)-Th(1)-CI(2) - T84T
CI-Th(DCIR) " . 792107
C(2)-Th(1)-Cl(2) O ss207)

CCOTNO-CR) . 41106

COTHCIRD) o 14192016)
N(1)-Th(1)-CI(2)#1 . 174.05(16)

- C(L-Th(1)-CI(2)#1 121.83(17)
CO)»-Th(1)-CI2)#1 104.02(16)

CIG-TR-CI#T . g7.7007)

- CI(1)-Th(1)}-Cl2#1 ¢ -83.87(7)

- C)-Th(1)-CI2)#1 1004418
C(4)-Th(1)-Cl(2)#l : 75.27(16)
COFTRO)-CIQ# 7388016
ClO-Th()-CI2# - 70.98(6)

- N(D-Th(1)-Si(1) - 29.70(16)

- C()-Th()-Si(1) 3455017
COFTR-SI1Y © se4606)
CI(3)-Th(1)-Si(1) ’ 93.26(7)
CI(1)-Th(1)-Si(1) 10273
C(2)-Th(1)-Si(1) . 57.09(18)
C(4)-Th(1)-Si(1) 82.84(16)
C(3)-Th(1)-Si(1) 82.48(16)
CI2)-Th(1)-Si(1) - 132.47(6)
CI)#1-Th(1)-Si(1) C156.22(6)
N(2)-Th(2)-C(16) 64.62)

N(2)-Th(2)-C(17) 81.6(3)
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C(16)-Th(2)-C(17) B 3052)

NO-ThQ)CI(4) 1 93.34(18)
C(16)-Th(2)-CI(4) O 103.3318)
CUN-Th@D-CI4)  77.3209) }
N(2)-Th(2)-CI(6) . omas)
' C(16)-Th(2)-CI(6) 97.90(18)
C(17)-Th(2)-CI(6) S 1241318
CI(4)-Th(2)-CI(6) 15843
N@-Th@2)-c20) 86.0(3)
~ CU6-Th@-C0) 30.4(2)
- C(17)-Th(2)-C(20) 4882
: '?.Cl(4)-Th(2v)-C(20) | o 125.69(18)
CI(6)-Th(2)-C(20)  75.46(18)
- N@-Th2-C(18) O 10973). .
~ C(16)-Th(2)-C(18) C 4932
- CU7-Th2)-C(18) . 28.8(3)
~ Cl(4)Th(2)-C(18) 82.1(2)
CU6)}-Th(2-C(18) 115.3(2)
C(20)-Th(2)-C(18) 48.2(3)
© N@-Th2-C(19) - 223y
,’C(16)-Th(2)-C_(l9) - 48.8(3)
CAD-TRR-CA9) - 4733y -
- Cl4-Th2y-C(19) - C1107Q2)
© CI(6)-Th(2)-C(19) 86.2(2)
- C(20)-Th(2)-C(19) 28.5(3)
C(18)-Th(2)-C(19) 29.2(3)
N@)-Th@)-CI5) 101.48(19)
CUO-Th-CUS) 1658118
CA7)-Th(2)-CI(5) . -  156.35(18) |
CI(4)}-Th(2)-CI(5) 79.09(7) |
CI(6)-Th(2)-CI(5) ) 79.39(7) |
C(20)-Th(2)-CI(5) 154.02(18)
C(18)-Th(2)-CI(5) 144.28(19) -
C(19)-Th(2)-CI(5) 143.79(19)
NQ-ThQ)-Cisi2 172.58(18)

C(16)-Th(2)-CK(5)#2 122.80(18)

. : ' '
—
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_c:(lj)-rh(z)-cus)#z X : 104.54(19)"

- CQ@-ThQ-CISHW2 . 84.13(7)
CUO-ThR-CISH2 - 87.61()
© C(20)-Th@)-CI(5)#2 IR Te
CU8FThD-CISM2 76.88(19)
CA9Th-CUSH2 ~ 75202)
CUS}ThrCISM2 712107
. N@)-Th2)-Si(2) ” " 30.06(19)
C(16)}-Th(2)-Si2) - ‘34.74'(18)
CunThR-Si2) 57.02) -
CI(4)}Th2)-Si(2) O 102298)
- CI(6)-Th(2)-Si(2) l  92.94(8)
- CQOFTHR)-SI) . 57.40)
CU8)-Th2)-Si2) 82.48(19)
CU9-Th@-si2) - 82.3(2)
CIS}ThSi2). 131.137)
- CUSH2-Th(2)-Si(2) ' 1’57.36(?) -
Li(D#1-CI(1)}-Th(1) 1332
Th(1)-CK2)-Th(1}#1 109.02(6)
Li(1)-CI(3)-Th(1) S 12984
Li(2)-CI(4)-Th(2) . 132.6(5)
Th@Q-CIS)}Th#2 - 108.79(7)
Li(2)#2-CI(6)-Th(2) o 130.0(4) -
'N(_l)-Si(l)-'C(l) o ' 96.8(3)
N(l)-Si(l)—C(LO) 114.7(4)
C)-Si()-C10) ~ - 113.6(4)
NQ)-Si()-ca1) o 118.4(5)
c-sic-cay 109.6(4)
C(10)-Si(1)-C(11) . 104.1(6) |
N(1)-Si(1)-Th(1) 472 |
C(1)-Si(1)-Th(1) ' s | . |
C(10)-Si(1)-Th(l) - 1226(4) | | - o
C(11)-Si(1)-Th(1) . L1333
N(2)-Si(2)-C(26) O 117.0(6)
N(2)-Si(2)-C(16) . 96.9(4)

C(26)-Si(2)-C(16) 111.6(5)
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N@-SI@-C5) . 114005)

C26)-Si(2-C25) . 105.8(7)
C(16)-8i(2)-C(25) o 111.6(5)
N(2)-8i(2)-Th(2) L 4240)
C(26)-Si(2)-Th(2) : 133.6(5)
C(16)-Si(2)-Th(2) C549(2)
. C(25)-Si(2)-Th(2) o 120.6(5)
-C(12)-N(1);Si(1)_ 12385
CU2-NAMTh() 1272(5)
CSID-N(D-Th(D) T 10863)
- C27)-N(2)-5i(2) ' 124.3(6)
C@7)-N@)-Th(2) . 12806
SiQ2-N@)-Th®) L 107503)
Ci»-C-Cc2y 106.4(7)
- C(S)‘-C(l.)-Si(i)v S 1224(6)
CO-COMSi) - 1252(6)
CO-CAMTRY - 763@)
C(2)-C(1)-Th(l) 78.18) -
CSi-COTR() 90.0(3)

- ocec@cwm 1093
- C(3)-C(2)-C6) B 124.0(8)
C(D)-C2)»-C6) - 126.4(7)
~ C3)-C)-Th(1) s
C(1-C2)-Th(1) 71.6(4)
CO-CR-TH 122,005

 C(2)-C3)-C(4) 108.3(7)
C@-CEICT) | 126.3(8)
C@-CR-C(T) 125.3(8)
C(2)-C(3)-Th(l) - 73.3(4)
C(4)-C3)»Th(l) 74.3(4)
C(7)-CB3)-Th(l) 122.4(5)
C(3)-C4)-C(5) 107.6(7)
CO-CHrCE® 12728)
C(5)-C4)-C8) . 125.0(8)
C(3)-C(4)-Th(1) 76.7(5)

C(5)-C@)-Th(l) . 72.2(4)
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C(8)-C(4)-Th(1) 120.7(5)
'c’(l)-c_:(s)-cm) ' 10837
CCEMCO) Cssay
c@-csrco) 126.1(7) -
C(1)-C(5)-Th(1) L 73404
L CACO-TR  T1.84)
C9)-C(5)-Th(1) L 117.865)
CU3-CUD-N(D) - H13E®)
CU3)-CO2-C14) 113.310)
N(O-CAD-CA4) - 1118@®)
C(13)-C(12)-C(15) 107.5(10)
N()»-C(12-c1s) 109.4(7)
Sca4cap-cas)y o 103.209)
- CU7-CU6-CRO) - 1060() -
can-cue-sia) 123.6(6)
| CQO-CUOSIR) - 1256(6)
o C('17‘)-C(‘16)-TH(2)> 77.2(5)
| C20)1-C(16)-Th(2) 79.3(5)
SiMCU6-Th) o 904(3)
- C(18)-C(17)-C(16) g 109.9(8)
- cag-can-ceny o 125709)
cae-cancen. 1242(8) -
| CU18)-C(17)-Th(2) - 79.3(5)
C(16)-C(17)-Th(2) . T723(5)
CQD-C(17)-Th(2) 118.2(6)
C(17)-C(18)-C(19) ©106.7(8)
C(17)-C(18)-C(22) 127.6(10)
. C(19)-C(18)-C(22) ' 125.5(10)
CU7-CU8)-Th2) - . 71.9(5)
CA19)-C(18}-Th2) = 75.8(5)
C(22)-C(18)-Th(2) 120.7(6)
C(20)-C(19)-C(18) - 109.3(8)
C(201-C(19)-C23) . 127.0010)
C(18)-C(19)-C(23) 123.2(10)
CQRO-C(19)-Th(2) 73.8(5)

C(18)-C(19)-Th(2) 75.0(5)
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C(23)-C(19)-Th(2) 123.4(6)

* C(19)-C(20)-C(16) . 107.8(8)
CU9-CRO-CRYH - 12339)
CU6-CR0-CR4) ~  ~  12859)
C(19-C20)-Th(2) 77.7(5).

| C6-CEROFTHR) - 704(5)

. CQH-CQO-ThD) - 123.4(6)
. CE8-CENND) C114300)
C@-CENCBO)  109.6(13)
NQ@-C@N-CEY) 108.6(9)
CEB-CEN-CE) 1082(13)
NQ-C@D-C@9) - 109.009)

. C(30)-C(27)-C(29) 106811
L cECEnom 114012

L CEH-CE3-0) - 1070)

- CB6-C35-02) 1142013) -
C(38)-C37-02) - 114712)
C(40»-C(39)-03) 1192
C@2-C@D-03) - 992

C(44)-C(43)-0(4) : 110.1(13)
0(4)-C@45-C46)  1102(12)
“O(1)-Li(1)-0@2) - U 109509)
O(1-Li()-CI(3) 1058
0Q-LI(-CI3) _ 108.8(8)
O(MLi(-CI# -~ 108.6(8)
O(2)-Li(1)-CI(1)#1 ~107.0(8)
CIG)-Li()-Cl(L#1 112.5(7)
0)-Li(2)-03) O 1L70)
OWLiCI4) T 11020)
O(3)-Li(2)-Cl(4)  106.6(8)
OM)-LiQ)-Cl6#2 - 108.0(8)
0(3)-Li2)-Cl(6)}#2 107.3(9)
CIH-Li-Cle#2 ~ 113.1(D)
C31)-0(1)-C(33) . 110.9(12)
C(31)-0(1)-Li(1) 125.7(9)

C(33)-0(1)-Li(1) - ' 123.2(12)
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C(37)-0(2)-C(35) T nesan

S CON-0@LI) . 18©)
CEOQLIY . 12189)
CE9-06y-CAan - 11s7014)
CEOO0GMLI) T 124.410)
. C41)-0(3)-Li(2) o .'115.7(11) :
. Ces-owc@y 111.3(10)
© C(45)-0(4)-Li2) S 125.7310)

CU3-04)Li  121.500)

Symmetry transformanons used to generate equlvalent atoms:

- #l-x+l, y+1 -z+1 #2-x "Y+2,-2
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Table 4. Anisotropic displacement parameters (A%x 103) for CsMe,Si(Me),N-t-Bu (2). The anisotropic
displac’eme‘nt factor exponent takes the form: -2_2[ h2 a*2UMl 4 | 42 bk a* b¥* U12']: |

k .Ul.l ' Uz_zi' . U 23 plz o pl2

CTh) _36(1)‘ S IO 2/ VI 5(1) B 1§} -12(1)
ThQ) 46 4 24D 3 40 200
CI(1) 832 . 38(1) 44(1) .'-4(1)’ _-'-1'1(1)”. gy
e - 40) - 66(1) a0 s oo ey
CI(3) 862)  as() - 34(1) 21) a2
@ 105 - 700) a0 ) w20
o ey S8y U3 s o) -14(1)

e 8@ s 4001) -8(1) 201 34(1)
Si() .49 s 39(2) (1) 8(1) 3(1)

CSi2) . 66(2) 60(2) 4402) 1y -8y _,11_(1.)

| N(1) (@) . 5@ 3664)  0®) 43 -13(3)
N@) 504 . 58(4) L 41(5) 33 -6(4) _16(3)
Cly . 46 e 2@ -100) i) -1403)
c@ 47(5) O NEES UC) BT B ' CO W s4)

BRSE) @SS  AG) 4@ 30) sy
C@) 36(4) 505 3 13y 214 - -134)
5 354) 415) 245 - -43) 203) -113)

SCO 6 38G)  43(6) @ 3% @
e 7 506) 65 -11(5) 36)
C(8) 46(5) . - 146) 46(6) - -5(5) 34 315
O e 486) 20(5) OR ) -16)
C(10) 72(7) . 68(7) 114(10) 29 5 -39(6)
Cy . 828) . 141(11) 40 - 1(6) 256) -46(7)
C12  4G) 8N 48(6) -18(5) T 0(4) -22(5)
C(13) - 558) : 159(14_)_' 129(14) 47(11) 19(8) -32(8)

. C(19) 45(7) 188(14) 9410) - -27(9) -20(7) -40(8)
C(15) 44(6) 132(11) 97(10) -40(8). - -18(6) ‘7(6)
C(16) 475) 525) 2009 7(3) @ -12(4)
c(17) 545) - 56(5) . 35(5) 24) - 34) -22(4)
cus) 57(6) 64(6) 33(6) 9(4) 8(5) -10(5)
C(19) 38(5) 112(9) 25(5) ) @) | -36(5)

A . - .
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c’(20) . 65(6) - 64(6) . 22(5) 3(4) 7(4) -34(5)

cel) 105 83(7) " 20(5) 12425 ase)
C22)  80@8) 007 718) 46 - -1(6)  -5(6)
C(3) - 66N 173 . 63®) - 45®) . a5 . -64(8)
CC@y 12510 10209 460 46 s 828) |
Ces)  97310) S5 149(14) 28 69) . -196)
C26) - 10510) 189(15) . 28 10 19y 13(10)
can .. osie . #®) 61 e 9 s
‘C(28)‘ - 0@ 36060 - 14107)  14508)  5(9) -"}-'.35(12)
2 . 729 14003 109(12) -40(10) -2(8) B -4(5) |

vC(3Q) 56(8) 15814) . 139(15) 221 . 18) - -44(8)
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Table 3. Hydrogen coordinates (x 104) and. 1sotrop1c dlsplacement parameters (Azx 10 3)
for C5Me451(Me)2N t-Bu (2) ‘

Xy T e
H6A) 2 1 w4 s
CHGB) - es4g 1451 4052 s o
H6O . s 1136 3436 85
HOA) 805 saia 3885 92
HTB) = C 897 206 3675 . 92
H(IC) sz 2658 - 4278 92
CHEGA) 79 see0 . 2976 81
CHGB) - ose3ame 3005 81 -
HEO o s 3506 g
HO9A) | . se3s 5677 2530 TS
H(9B) - - S 4655 - 5356 2688 71
H(9C) - s08 4870 247 71
COHUOM) 30 gy 3168 124
H(10B) - Co412 . 1s200 T 3si 124
H(100) - 4487 a8 o83 124
H(l1A). s 3 w3
HUB) a4 30 2032 123
H(11C). o 3680 . 4406 281 123
H(13A) - 2141 3469 4780 BERSTY
H(13B) | 1856 2735 4368 185
H(130) N 3639 4674 185
H(14A) - 1428 4596 3153 156
H(4B) 3 4335 3847 156
H(14C) - 413 3443 313 56
H1sA) 617 5740 3840 140
H(15B) 1904 5358 4472 140
H(15C) o 580 - 5406 4345 - 140
H(21A) - 157 9086 2606 101
H(21B) 1127 9890 2815 101

H(21C) . -144° - 10152 2257 101
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H(224) S 3356 10963 . 189 ;

H22B) 216 1211 - 1666 122
 H(22C) 3105 10980 231 gy
. H@23a) ' -3879 . 9910 T RN
CUH@BY 0 se 433
CH@IO) 3 8930 800 14
H4a) 0 se gae0 1567 127
H4B) o gm 6976 1030 gy
“HQ4C) 2705 T T S
H(254) . o 1675 5388 - 186 16
HesB) - 59 s 498 6l
H(25C) e senn 2197 161 |
H(26A) 218 679 . 2612 175 !
HQ26B) | 9 e s
TH(26C) 1393 7939 2689 - 175
H84) 3369 6035 L1473 34
H(28B) L 3594 S 6914 . 1804 34
HRSO  4ses s 1229 34
H(294) 247 7475 i e
CH@B) e 63T 467 167
. HQ290O) o . 4088 6831 . 242 ‘ L0167
 HG0A) 3069 8873 694 s .
‘H(30B) w1 g1 s 175 §
HG0O) BT 8662 1325 175 g
HG1A) T 8387 83 5124 q3g .
HGIB) . - 7908 . 308 5782 < 138 e
H324) 6946 809 sigp 163 | ;
H(32B) 6434 333 4970 163 o
H(32C) | 5971 435 5631 163 S
H(334) . 8265 1916 6168 273
H(33B) T an 846 5930. 273
HG344) 9731 2004 5497 35
H(34B) L 8441 2510 5300 351
H(34C) ] 9328 1450 5077 351
H(35A) | 3830 2181 7165 . 144

H@35B) 3873 1001 - 7213 ‘144
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HGB6A) i 5380 CoBl el 1

H(36B) o ses6 o 179 6995 183 -
H(36C) : 5986 617 . 7058 . 183
H(37A) el 1223 5785 123
HETR. - 3m s ess ix
HGsA) Coae2 2660 6120 g6
H(38B) 2588 2862 6025 186
H(38C) 2039 um e 186
HG394) . 2293 13892 1014 g3
HG39B) T
H@40A) B 3173 4881 302 306
H@40B) - 1066 14350 447 306
H@#0O) 2185 14003 98 306
H(41A) | S e o390 35
“H(41B) o 3959 s i 235
H@424) . 462410907 813
H@2B) - -3288 ‘li298‘ 1283 34
H@420) 4136 12000 1039 384
H(43A) 2038 . 14568 o115 144°
' H(@43B) o uss 14147 . 610 144
H(44A) Y3370 13937 990 ©180
H44B) 2974 1301 1551 . 180
Hwo) 22390 12865 9;0 10
H(45A) | o -l486 12779 2105 ;m
CH@SB) . amo 13008 2087 127
-~ H(46A) | N T VP 2572 159
H(46B) 806 13270 . 1984 159

H@46C) 637 12143 2005 159




