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_ Crystal Structure Analysis of: |
{[(1\_/It‘-zSi)2(C5Hs)zZrlz(pa-Br)z}[B((361’5)4]2°4(361‘15Br

(shown below)
.  Contents
Table 1. Crystal data
Figures Figures for publication
Table 2. ~ Atomic Coordinates
Table3. - Selected bond distances and angles
Table 4. Full bond distances and angles (for deposit)
Table 5. Anisotropic displacement parameters
Table 6. Hydrogen atomic coordinates

Table 7. Observed and calculated structure factors (for
deposit) ‘ : o :

([(Mies1)2(CsH)2Zela(w-Br)al[B(CeFe)slz+4CeHSBr

Note: The crystallographic data has been deposited in the Cambridge Database (CCDC). The
deposition number is 151303. o

Y
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Table 1. Crystal data and sfructur_e refinement for CGB3.

Empirical formula

C,H,BrSi,Zr ® BC,Fy ® 2CHBr

Formula weight . 1406.66
Crystallization Solvent UnknoWn -
Crystal Habit Blade
Crystal size 0.33 x 0.30 x 0.17 mm?
Crystal color N Red/yellow-dichroic -
' Data Collection
Preliminary Photos Rotation
Type of diffractometer CCD area detector
. Wavelength 0.71073 A MoKa
Data Coilection Temperature 982)K
q range for 12039 reflections used ' _
in lattice determination 2.27 to 28.20°

Unit cell dimensions

“Volume
Z :
Crystal system

. Space group
Density (calculated)
F(000)
Data collection p;ograrri
q range for data collection
Completeness to g = 28.44°
Index raﬁges »
Data collection scan _typé
Data reduction program
Reﬂecﬁons collected
Indef)endent reﬂections.
Absorption coefficient A-
Absorption correction |

Max. and min. transmission (calculated)

a=12.4209(7) A
b=15.04139) A
c=15.85239) A

2504.6(3) A3
2

a= 111.6510(10)°
b= 99.1430(10)°
g = 107.3110(10)°

Triclinic

P-1

1.865 Mg/m3
1372

Bruker SMART
1.58 to 28.44°
90.9 %

45=h=15,-19=k=19,-21=1=20

@ scans at 5 ¢ settings
Bruker SAINT v6.2

37315

11472 [R, = 0.0812]
2.772 mm'!

None

-0.6441 and 0.4587

23
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Table 1 (cont;)

‘Structure solution and Refinement

Sﬂucfure solution program
Primary solution method
Secondar);_ solution method
Hydrogen placement

Structure refinement program
Refinement method

Data / restraints / parameters
Treatment of Hydrogen atoms
Goodness-of-fit on F2

Final R indices [I>2s(I), 8069 reflections}
R indices (all data) ’
Type of weighting scheme used
Weighting scheme used

Max shift/error ‘

Avérage shift/error

Largest diff. peak and hole

SHELXS-97 (Sheldrick, 1990)
Direct methods ’
_ Difference F'ouriervmap
‘Difference Fourier map
SHELXL-97 (Sheldrick, 1997)
Full matrix least-squares on F2
11472/ 0/ 806 '
Unrestrained
1.292
R1 = 0.0453, wR2 = 0.0872
R1 = 0.0686, wR2 = 0.0903
Sigm;a
 w=liei(Fo’)
‘ 0.003
0.000.
1.584 and -1.566 e.A>

Special Refinement Details

Refinement of F* against ALL refle
based on F, conventional R-factors (R) are
expression of F* > 20( F) is used only for cal

ctions. The weighted R-factor (WR) and goodness of fit (5) are
based on F, with F set to zero for negative F. The threshold
culating R-factors(gt) etc. and is not relevant to the choice of -

reflections for refinement. R-factors based on F* are statistically about twice as large as those based on F,

and R-factors based on ALL data will be even larger. -

All esds (except the esd in the dihedral angle between two L. planes)are estimated using the full
covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances,
angles and torsion angles; correlations between esds in cell parameters are only used when they are defined

by crystal symmetry. An approximate (is

involving l.s. planes.

otropic) treatment of cell esds is used for estimating esds

4
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Table 2. Atomic coordinates ( x 10) and equivalent isotropic displacement °
parameters.(Azx 10%) for CGB3. U(eq) is defined as the trace of the orthogonalized
Uii tensor. o : - . s
X ) Sy Lz : Ueq
Z(1) - : - 8697(1) 8700(1) 4079(1) 16(1)
Br(l) : 10070(1) 10491(1) - 4042(1) 23(1)
" Br(2) “7465(1) 4227(1) - 832(1) 59(1)
~ Bi(3) 1439(1) 9790(1) T 2175(1) 86(1)
. 8i(1) ' 6991(1) 7407(1) 1933(1) . 241
Si(2) 6856(1) 6449(1) 3654(1) 21
. F(22) _ 5957(2) . 630(2) 1632(1) 25(1)
F(23) 48422) 0 -14142) . 935(2) ©36(1)
F(24) 3759(2) 2258(2) 1985(2) " 38(1)
F(25) _ 3821(2) 977(2) 3748(2) 34(1)
F(26) - 4953(2) 1047(2) o 4476(1) - 23(1)
F(28) ‘ - 5584(2) 4127(1) 4449(1) 21(1)
F(29) : 6261(2) 5284(2)  6294(1) "25(1)
FG30) - ‘ 7435(2) - 4769Q2) 7524(1) - 29(1) -
F(31) 8023(2) - 3093(2) 6825(1) 27(1)
F(32) 7440(2) 1952(2) . 4951(1) 21(0)
F(34) 7376(2) 4250(2) . 3559(2)- 27(1)
F(35) 9581(2) 5096(2) 3543(2) 48(1)
E(36) ©10976(2) 3979(2) 33102) - s2(D)
F(37) ' S 10109(2) 2012(2) . .3109(2) S35
F(38) 7939(2) 1149(2) ~  31252) 24(1)
'F(40) 6242(2) 2593(2) 1660(1) g 25(1)
F@41) 4532(2) 27702) 602(1) 31(1)
F(42) 2477(2) 2639(2) 1031(1) C34())
F(43) 2185(2) 2341(2) 0 2583(1) 28(1)
F(44) 3887(2)  2131(2) 3657(1) 22(1)
B(1) . 6175(3) 2229(3) 3438(3) - 16(1) -
cQy - 8269(3) 7238(3) 2589(2) 20(1)
cQ) : 8242(3) 6874(3) 3311(2) 20(1)
c3) 9414(3) 7279(3) 3901(3) 24(1) -
C) 10175(3) 7894(3) 3580(3) 23(1)
C(5) ‘ 9483(3) 78623  2772(3) 23(1)
C(6) 6720(3) 8096(3) 3098(2) 19Q1)
c(7 6665(3) 7699(3) . 3804(2) 19(1)
c@E) : 6935(3) 8549(3) 4682(3) 21(1)
c©) . 7160(3) 9450(3) 4557(3) 22(1)
C(10) 70253)  91813) 3591(3) 20(1)
can 7576(4) 8337(4)  1454(3) 29(1)
c12) 5738(5) 6238(4) 1032(3) 35(1)
C(13) . 7233(4) T 64s9(3) - . 48293) 26(1)
c(14) : 5678(4) . 5226(3). . 27273 - . 27(1)
€21 5561(3)" 959(3) 3105(2) - 16(1)
C(22) 5469(3) . - 266(3) $2204(2) 19
Cc2?) S . . 4880(3) -801(3) - 1817(3) 24(1)
C(24) - 4329(3) -1217(3) 2347(3) 25(1)
C(25) 43743) 5823) 32323) 21

‘ C(26) . - » 4977(3) ' 486(‘3)‘ T 3594(2) 1D

25
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cen 6434(3) 2045(3)  4589(2) 16(1)
c(28) 6185(3) 3816(3) 4994(2) 17(1)
C(29) o 6503(3) 4424(3) £ 5956(3) 18(1)
C(30) : 7108(3) 4181(3) 6586(2) 20(1)
- CB31)- 7404(3) O 33323) 6223(2) 200
cEy C7088(3) . 2755(3) 5254(2) 18(1)
c(33) 7515(3) 2644(3) 3328(2) RO
c(34) 8026(3) 3655(3)  343403) - 22(1)
C(35) 9156(3) 41103): . 3435(3) 30(1)
C(36) : 9865(3) 3556(3) - 3317(3) 34(1)
CB37) 9428(3) 2560(3)  3220Q8) - 2U(1)
c(38) 8275(3) 2137(3) © 3230(2) 20(1)
cG39). 5177(3) 2383(3) 2136) 16(1)
C(40) 5255(3) 25153) 19272 19(1)
c@1l) - 4359(3) 2600(3) 1356(2) 211
C(42) ‘ S 334103) 25533) - 15720 22(1)
C(43) ‘ 3194(3) 2398(3) - 2358(2) 20(1)
C(ad) 4094(3) 2306(3) 2903(2) 18(1)
C51) - 8591(4) 5260(3)  658(3) 34(1)
(2 C9750(4) 5658(3) 1223(3) C32(1)
C(53) . 10598(4) 6415(3) 1084(3) 37(1)
c(s4) - S 10246(5) 0 6738(4) 404(3) 41(1)
C(55) 9069(6) 6316(5) - -99(4) 48(2)
C(56) 8257(5) 5621(5) -113) 45(1)
c(61) ' ~ 1540(4) 9558(3) .  941(3) 3701)
C(62) . 525(4) - 9076(4) 183(3) 4101)
C(63) 630(5) - 8962(4) . -698(4). 57(2)
C(64) ’ 1727(6) 9320(5) . -199(4) 75(2)
c(65) . 2717(5) 9757(5) 47(4) 78(2)

C(66) 2639(4) 9884(4) 832(4) C ()

- 26
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Table 3. Selected bond lengths [A] and angles [°] for CGB3. -

Zr(1)-Cent(1) 2.156 - - Cent('i)-Zrd)-Cen(z) 122.6

Zr(1)-Cent(2) . 2159 PIn(1)-Zr(1)-PIn(2) 111.8
Zr(1)-PIn(1) 2.148 Br(1)#1-Zr(1)-Br(1) 88.901(15)
Zr(1)}-PIn(2) 2148 Ze(D#1-Br(1)-Zr(1) 91.099(15)
Zr(1)-C(6) 2.386(3) ' o '

(1)) : 2.394(3)

Zy(1)-C(2) 2.394(3)

Zr(1)-C(1) 2.402(3)

Zx(1)-C(3) , 2.490(4)

Zx(1)-C(10) o 2.497(4)

Zx(1)-C(8) - 2.507(4)

Zr(1)-C(5) 2.507(4)

Zr(1)-C(4) 2.557(4)

Zx(1)-C(9) _ 2.570(4)

Zr(1)-Br(1)#1 e 27314(5)

Zy(1)}Br(1) 2.7545(5)

Symmetry transformations used to generate equivalent atoms:
#1 -x+2,-y42,-z+1

o7
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Table 4. Bond lengths [A] and angles [°] for CGB3.

Zr(1)-Cent(1) ‘ 2.156 RO - 1.434(5)
Zr(1)-Cent(2) 2.159 . - C(D)-C2) 1.440(5)
Zr(1)-Pin(1) 2.148 L CQ)CB) 1.408(5)
_ Zr(1)-PIn(2) ©2.148 - C(3)-C(4) : 1.409(5)
Zr(1)-C(6) 2.386(3) C(3)-H(3) o 0.99(4)
Zi()-cny - - - 2.394(3) C(4)-C(5) o 4 1.400(5)
Zr(1)-C(2) : - 2.394(3) C(4)-H4) 1.03(4)
Zr(1)-C(1) : 2.402(3) C(5)-H(5) 0.95(4)
Zr(1)-C(3) C T 2.490(4) C(6)-C(10) 1.419(5)
Zr(1)-C(10) 2.497(4) C(6)-C(7) . 1.453(5)
Zr(1)-C(8) . 2.507(4) O ()-C®B) . . 1.402(5)
Zr(1)-C(5) ’ 2.507(4) C(8)-C(9) = . : 1.395(5)
- Zr(1)-C(4) 2.557(4) C(8)-H(8) 0.88(3) .
Zx(1)-C(9) 2.570(4) C(9)-C(10) o 1.399(5)
Zr(1)-Br(1)#1 27314(5) - CO)-HO) . 0.87(4)
Zr(1)-Br(l) . . 12.7545(5) C(10)-H(10) 0.94(3)
Br(1)-Zr(1)#1 2.7314(5) C(11)-H(11A) o 0.99(4)
Br(2)-C(51) 1.896(4) : C(11)-H(11B) ' ©0.88(4)
Br(3)-C(61) 1.889(4) C(1n-H(11C) - . 0.93(4)
Si(1)-c(12) 1.835(5) . C(12)-H(124) 0.75(7)
Si(1)-C(11) 1.848(4) C(12)-H(12B) - 0.81(5)
Si(1)-C(1) C1.892(4) . C(12)-H(12C) 1.20(6)
Si(1)-C(6) L 1.89%4(4) C(13)-H(13A) S 1.02(4) -
Si(2)-C(13) 1.840(4) ~ C(13)-H(13B) 0.89(4)
Si(2)-c(14y - - " 1.845(%) © C(13)-H(13C) 0.86(4)
Si(2)-C(2) : 1.888(4) C(14)-H(14A) 0.86(4)
Si(2)-C(7) . 1.898(4) C(14)-H(14B) ' 1.01(5)

- F(22)-C(22) ‘ 1.354(4) C(14)-H(14C) 1.06(4)
F(23)-C(23) 1.344(4) C(21)-C(26) . 1.384(5)
F(24)-C(24) 1.353(4) T C@D-C2) C 1.384(5)
F(25)-C(25) < 1.337(4) C(22)-C(23) C o 1.386(5)
F(26)-C(26) 1.350(4) C(23)-C(24) . 1.372(5) .
F(28)-C(28) . 1.350(4) C(24)-C(25) . 1.357(5)
F(29)-C(29) _ 1.350(4) C(25)-C(26) . 1.392(5)
F(30)-C(30) 1.334(4) _ C(27)-C(28) : 1.381(5)
F(31)-C(31) 1.348(4) C(27)-C(32) ’ 1.394(5)
F(32)-C(32) . 1.353(4) o C(28)-C(29) . 1.372(5)
F(34)-C(34) 1.356(4) C(29)-C(30) : 1.374(5)
F(35)-C(35) 1.351(4) C(30)-C(31) - 1.379(5)
F(36)-C(36) 1.341(4) ' C(31)-C(32) - © o 1.374(5) -
F(37)-C(37) 1.335(4) ' C(33)-C(38) , 1.373(5)
F(38)-C(38) : 1.356(4) C(33)-C(34) 1.395(5)
F(40)-C(40) 1.346(4) C(34)-C(35) ' 1.366(5)
F(41)-C(41) © 1.348(4) C(35)-C(36) 1.371(6)
F(42)-C(42) 1.333(4) C(36)-C(37). 1.372(5)
F(43)-C(43) 1.344(4) C(37)-C(38) 1.388(5)
F(44)-C(44) 1.361(4) C(39)-C(40) o 1382(5)
B(1)-C(33) - 1.656(5) C(39)-C(44) S 1.392(5)
B()-C27) 1.658(5)' C(40)-C(41) : 1.387(5) -
B(1)-C(39) 1.659(5) - C41)-C@42) - T 1.350(5)
B(1)-C(21) o 1.663(5) . C(42)-C(43) . 1.378(5)

28
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C(43)-C(44) ‘ 1.374(5) C(6)-Z1(1)-C(4) 123.66(12)

C(51)-C(52) © 1.384(6) CC(zHCE) . 123.45(12)
C(51)-C(56) o 1.418(7) C(2)-Zx(1)-C(4) 55.30(12)
C(52)-C(53)  1.414(6) C(1)-Zr(1)-C(4) 55.36(12)
C(52)-H(52) 1.14(4) C(3)-Zx(1)-C(4) 32.39(12)
C(53)-C(54) . 1.398(6) C(10)-Zr(1)-C(4y 147.59(13) .
C(53)-H(53) 1.09(4) C(8)-Zr(1)-C(4) 146.67(12)
C(54)-C(55) ~1370(7)  C(5)-Zx(1)-C(4) - 32,09(12)
C(54)-H(54) : | 1.09(4) " C(6)-Zx(1)-C(9) 54.97(12)
C(55)-C(56) 1.286(7) C(7)-Zx(1)-C(%) - 5472(12)
C(55)-H(55) 0.68(3) C(2)-Z1(1)-C(9) : 122.87(12)
C(56)-H(56) 0.75(4) O C()z(1)-C0O) O 123.23(13)
C(61)-C(66) T 1.369(6) CR)ZH(1)-CO) .  146.18(13)
C(61)-C(62) 1.375(6) - C(10)-Zx(1)-C(9) 32.02(12)
C(62)-C(63) 1.376(6) C(8)-Zx(1)-C(9) 31.87(11)
C(62)-H(62) 1.02(4) CE)»Zr(1)-CO) 147.46(13)
C(63)-C(64) - 1.366(7)  C(4)-Zx(1)-C(9) 178.17(12)
C(63)-H(63) 0.94(4) C(6)-Zr(1)-Br(1)#1 139.56(9)
C(64)-C(65) o 1.356(8) - C(7)-Zx(1)-Br(1)#1 110.08(8) -
C(64)-H(64) 0.92(4) © C@)-Zr(1)-Br(1)#1 110.13(9)
C(65)-C(66) ‘ - 1.358(7) S C(1)-Zr(1)Br(1)#1 140.00(9)
- C(65)-H(65) S 0.82(4) CO3)-Zr(1)Br()#l 84.14(9)
C(66)-H(66) T 0.94(4) C(10)-Zx(1)-Br(1)#1 120.48(9)
: C(8)-Zr(1)-Br(1)#1 83.83(9)
Cent(1)-Z1(1)-Cen(2) 1226 C(5)-Zr(1)-Br(1)#1 ©122.0209)
PIn(1)-Zr(1)-Pin(2) 18 C(4)-Zx(1)-Br(1)#1 90.99(9)
C6)-Zr(1)-C(T) 35.40(11) C(9)-Z(1)-Br(1)#1 89.84(9)
C(6)-Zx(1)-C(2) 79.74(12) © C(6)-Zx(1)-Bx(l) 109.42(9)
C(N)-Zr(1)-C(2) 68.16(12) C(7-Zx1)Br(l) 140.00(9)
C(6)-Zr(1)-C(1) 68.30(12) C(2)-Zx(1)-Br(1) 138.92(9)
C(7)-Zx(1)-C(1) 78.55(12) C(1)-Zx(1)-Br(1) 109.56(9)
© CQ)Zr(1)-C(1) 34.95(12) ' CG3)-Zr(1)-Br(1) 121.01(9)
C(6)-Zx(1)-C(3) 113.19(12) ; C(10)-Zx(1)-Br(1) 83.89(9)
C(7)-Z:(1)-C(3) 96.40(12) C8)-Zr(1)-Br(1) - 123.01(9)
C(2)-Zx(1)-C(3) 33.45(12) C(5)-Zr(1)-Br(1) 82.93(9)
C(1)-Zr(1)-C(3) 55.88(13) C(4)-Zx(1)-Br(1) 89.64(9)
C(6)-Zx(1)-C(10) _ 33.70(11) CO)-Zr(1)-Br(1) - 92.01(9)
C(7)-Zx(1)-C(10) 56.11(12) Br(1)#1-Zr(1)-Br(1) 88.901(15)
C(2)-Zx(1)-C(10) 113.43(12) © Z(1)#1-Br(1)-Zx(1) 91.099(15)
C(1)-Zx(1)-C(10) 97.15(12). ©C(12)-Si(1)-C(11) _ 111.7(2)
CG)Zr(1-C(10) 146.87(12) C(12)-Si(1)-C(1) 118.12) -
C(6)-Zr(1)-C(8) ‘ 155.84(12) C(11)-Si(1)-C(1) 108.94(19)
C(7)-Zx(1)-C(8) 33.16(12) C(12)-Si(1)-C(6) 115.7(2)
C(2)-Zx(1)-C(8) 95.7412) C(11)-Si(1)-C(6) 110.01(19)
C(1)-Zx(1)-C(8) 111.71(12) ' C(1)-Si(1)-C(6) 90.47(15)
CG)-Z(1)-C8) 114.30(13) C(12)-Si(1)-Zx(1)" 148.71(18)
C(10)-Zr(1)-C(8) 53.78(12) ~C(11)-Si(1)-Zx(1) 99.52(14)
C(6)-Zx(1)-C(5) ' 96.45(12) C(1)-Si(1)-Zx(1) 48.43(10)
C(7)-Zx(1)-C(5) 112.44(12) C(6)-Si(1)-Zx(1) 47.92(10)
C)-Z1(1)-C(5) . 56.03(12) C(13)-Si2-C(14) . 113.9(2)
C(1)-Zx(1)-C(5) ‘ ©33.89(12) - C(13)-Si(2)-C(2) ' 110.2(2)
C(3)-Zx(1)-C(5) 53.96(13) C(14)-5i(2)-C(2) 114.10(18)
C(10)-Zx(1)-C(5) - 115.50(13) - C(13)-8i(2)-C(7) 109.06(18)

C(8)-Zx(1)-C(5) - | 14559(13) C(14)-8i(2)-C(7) O 117.00019)
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C(2)-Si(2)-C(7) 90.25(15) C(9)-C(8)-Zr(1) 76.5(2)
C(13)-Si(2)-Zx(1) 101.32(15) C(7)-C(8)-Zr(1) 69.0Q2) -
C(14)-Si(2)-Zx(1) - 144.78(15) -C(9)-C(8)-H(8) 129(2)
C(2)-Si(2)-Zr(1) . 47.59(11) : C(7)-C(8)-H(8) 1219
C(7)-Si(2)-Zx(1) 47621100 . Zx(1)-C(8)-H(8) 120(2)
C(33)-B(1)-C(27) 101.03) © C(8)-C(9)-C(10) : 108.2(3)
C(33)-B(1)-C(39) 113.1(3) C(8)-C(9)-Zx(1). _ 71.6(2)
C(27)-B(1)-C(39) 113.6(3) . C(10)-C(9)-Zx(1) 71.12)
C(33)-B(1)-C(21). 115.0(3) C(8)-C(9)-H(9) ‘ 125(2)
C27)-B(1)-C(21)- 113.5(3) C(10)-C(9-HO®) . - 127Q2)

. C(39)-B(1)-C(21) 101.3(3) © Zo(D)-CO)-HO) o 1232)

. C(5)-C(1)-C(2) 106.6(3) - C(9)-C(10)-C(6) ‘ 108.9(3)
C(5)-C(1)-Si(1y 122.903) . C(9)-C(10)-Zr(1) . 76.8(2)
C(2)-C(1)-Si(1) 125.0(3) © o C(6)-C(10)-Zr(1) . 68.8(2)
ci5)-C)yZr(l) 77.1(2) : C(9)-C(10)-H(10) 131.5(19)
C)-C(Y-Zx(1) 72.20(19) C(6)-C(10)-H(10) 119.6(19)
Si(1)-C(1)-Zx(1) .. 95.48(15) Zr(1)-C(10)-H(10) 118(2)
C(3)-C(2)-C(1) : 107.2(3) Si(1)-C(11)-H(11A) ‘ 110(2)
C(3)-C(2)-5i(2) S 126.2(3) " Si(1)-C(1D-H(11B) - 108(2)
C(1)-C(2)-Si(2) 122.0(3) H(11A)-C(11)-H(11B) 106(3)
C(3)-C(2)-Zx(1) ' 77.0(2) v Si(1)-C(11)-H(11C) 105(2)
C(1)-CR)}-Zx(1) 72.85(19) H(11A)-C(11)-H(11C) - 107(3) -
Si(2)-C(2)-Zr(1) v 96.80(15) - . H(11B)-C(11)-H(11C) 121(3)
C(2»C(3)-C4) 109.6(3) . Si(1)-C(12)-H(12A) 111(5)
C(2)-C(3)-Zx(1) 69.5(2) ©Si(1)-C(12)-H(12B) 105(3)
C#-C3)-Zr(l) 76.42) . - H(12A)-C(12)-H(12B) 137(6)
C(2)-C(3)-HQ3) - 127(2) Si()-C(12)-H(12C) 104(2)
C(4)-C(3)-H(3) _ C1232) . H(12A)-C(12)-H(12C) 78(5)
Zr(1)-C(3)-H(3) ©119(2) - H(12B)-C(12)-H(12C) - 115(4)
C(5)-C(4)-C(3) . 107.6(3) . Si(2)-C(13)-H(13A) 106(2)
C(5)-C@4)-Zr(1) , - 72.002) Si(2)-C(13)-H(13B) - - 112(2)-
C(3)-C(4)-Zx(1) 712Q2) - H(13A)-C(13)-H(13B) 107(3)
C(5)-C(4)-H(4) . o 12902) " Si(2)-C(13)-H(13C) . 112(2)
C(3)-C(4)-H(4) 123(2) _ ~ H(13A}C(I13}H(13C).  11403)
Z1(1)-C(&)-H4) C118Q) - H(13B)-C(13)-H(13C) 106(3)
C@)-c-c(y - 109.0(3) Si(2)-C(14)}-H(14A) = 104(3)
C(4)-C(5)-Zr(1) 75.9(2) Si(2)-C(14)-H(14B) -~ 121Q2)
C()-C(5)-Zx(1) : 69.1(2) H(14A)-C(14)-H(14B) - 1144)
C(4)»-C(5)-H(5) 127(2) _Si@)}C(14)-H(14C) 109(2)
C(1)»C(5)-H(5) 124(2) :  H(14A)-C(14)-H(140) 99(3)
Zr(1)-C(5)-H(5) 1220 . H(14B)-C(14)-H(14C) 107(3)
C(10}-C(6)-C(7) . 106.5(3) _ C(26)-C(21)-C(22) - 113.4(3)
C(10)-C(6)-Si(1) 125.8(3) C(26)-C(21)-B(1) 126.5(3)
C(7)-C(6)-Si(1) 122.8(3) : C(22)-C(21)-B(1) 119.6(3)
C(10)-C(6)-Zr(1) 7752) - F(22)-C(22)-C(21) 119.5(3)
C(T)-C(6)-Zx(1) ‘ 72.61(19) F(22)-C(22)-C(23) v . 115.8(3)
Si(1)-C(6)-Zx(1) 95.97(14) "C(21)-C(22)-C(23) 124.7(3)
C(8)-C(7)-C(6) 106.8(3) o _F(23)-C(23)-C(24) , 120.8(3)
C(8)-C(7)-Si(2) 124.93) F(23)-C(23)-C(22) S 12053)
C(6)-C(7)-Si(2) 123.6(3) o C(24)-C(23)-C(22) , 118.7(3) -
C(®)-C(7y-Zr(1) - 71.9(2) ’ F(24)-C(24)-C(25) S 1207(3)
C(6)-C(N-Zx(1). - 71.99(19) F(24)-C(24)-C(23) - 119.6(3)
Si(2)-C(7)-Zx(1) 96.54(15) C(25)-C(24)-C(23) T 1197(3)

CO-CE®)-C(T) 109.6(3) . ©F(25)-C(25)-C(24) 1202(3)
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F(25)-C(25)-C(26) - 120;1(35 F(41)-C(41)-C(40) . 119203)

© C(24)-C(25)-C(26) . 11983) C(42)-C(41)-C(40) 120.6(3)
F(26)-C(26)-C(21) 121.3(3) : F(42)-C(42)-C(41) 121.003)
F(26)-C(26)-C(25) 114.93) " F(42)-C(42)-C(43) , 119.9(3)
C(21)-C(26)-C(25) 123.8(3) ‘ C(41)-C(42)-C(43) 119.1(3)
C(28)-C(27)-C(32) 113.4(3) - | F(43)-C(43)-C(44) 120.9(3)
C(28)-C27)-B(1) 127.03) F(43)-C(43)-C(42) 120.1(3)
C(32)-C27)-B(1) 119.23) T C(44)-C(43)-C(42) 119.03)

 F(28)-C(28)-C(29) 114.7(3) o F(44)-C(44)-C(43) 116303)

© F(28)-C(28)-C(27) 121.003) F(44)-C(44)-C(39) 119.1(3)
C(29)-C(28)-C(27) 124.2(3) o C(43)-C(44)-C(39) 124.7(3) "
F(29)-C(29)-C(28) C12053) : C(52)-C(51)-C(56) 121.5(4)
F(29)-C(29)-C(30) - 119.3(3) C(52)-C(51)-Br(2) 117.03)
-C(28)-C(29)-C(30) 120.2(3) C(56)-C(51)-Br(2) 121.53)

- F(30)-C(30)-C(29) 121.0(3) C(51)-C(52)-C(53) 117.3(4)
F(30)-C(30)-C(31) 120.7(3) ' C(51)-C(52)-H(52) 106(2)
C(29)-C(30)-C(31) S 1182(3) C(53)-C(52)-H(52) 136()
F(31)-C(31)-C(32) 120.9(3) C(54)-C(53)-C(52) 119.9(4)

© F(31)-C(31)-C(30) 119.4(3) C C(54)-0(53)H(3) C12002)
C(32)-C(31)-C(30) © 119.8(3) C(52)-C(53)-H(53) 120(2)
F(32)-C(32)-C(31) 116.3(3) C(55)-C(54)-C(53) 118.1(5)

F(32)-C(32)-C27) 119.63) C(55)-C(54)-H(54) 119(2)
C(31)-C(32)-C(27) 124.13) . C(53)C(4yH(B4) - 123)
C(38)-C(33)-C(34) 11283) C(56)-C(55)-C(54) 125.0(5) .
C(38)-C(33)-B(1) 127.3(3) C(56)-C(55)-H(55) 124(3)
C(4-CE3)-B() - 1953 .. C(54)-C(55)-H(55) . 110(3)
E(34)-C(34)-C(35) 1164(3) ©C(55)-C(56)-C(51) 118.2(5)
F(34)-C(34)-C(33) - 118.8(3) ' C(55)-C(56)-H(56) 124(3)
C(35)-C(34)-C(33) 124.8(4) C(51)-C(56)-H(56) 117(3)
F(35)-C(35)-C(34) 1209(4) . C(66)-C(61)-C(62) 121.9(4)
F(35)-C(35)-C(36) - - 119.6(4) C(66)-C(61)-Br(3) 118.2(3)
C(34)C(35)-C(36) 7 119.5(4) : C(62)-C(61)-Br(3) - 119.9(4)
F(36)-C(36)-C(35) " 121.0(4) ' C(61)-C(62)-C(63) 118.3(5)
F(36)-C(36)-C(37) 120.0(4) C(61)-C(62)-H(62) 1202)
C(35)-C(36)-C(37) 119.0(4) - © (63)-C(62)-H(2) - 122(2)
F(37)-C(37)-C(36) 119.8(3) C(64)-C(63)-C(62) - 1197(5)
F(37)-C(37)-C(38) 121.2(3) C(64)-C(63)-H(63) o 1190)
C(36)-C(37)-C(38) ©119.0(4) C(62)-C(63)-H(63) C12203)
F(38)-C(38}-C(33) . 121.4(3) C(65)-C(64)-C(63) 120.9(6)
F(38)-C(38)-C(37) 113.8(3) C(65)-C(64)-H(64) L 113Q3)
C(33)-C(38)-C(37) 124.8(3) - C(63)-C(64)-H(64) - 126(3)
C(40)-C(39)-C(44) 113.3(3) - C(64)-C(65)-C(66) 120.7(6)
C(40)-C(39)-B(1) 126.9(3) © C(64)-C(65)-H(65) - 12303)
C(44)-C(39)-B(1) O 119.603) ' C(66)-C(65)-H(65) 116(3)
F(40)-C(40)-C(39) 120.8(3) T C(65)-C(66)-C(61) 118.5(5)
F(40)-C(40)-C(41) 115.8(3) | C(65)-C(66)-H(E6) - 126(3)
C(39)-C(40)-C(41) 123.3(3) ' C(61)-C(66)-H(66) 116(3)
F(41)-C(41)-C(42) ©1201(3) : ,

Symmetry transformations used to generate equivalent atoms:
#1 -x+2,-y+2,-zt1 ‘ :
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Table 5. Anisotropic displacement parameters (Ax 104) for CGB3. The
anisotropic displacement factor exponent takes the form: -2p? [h? a*?U ! +... + 2

hka*b* U]
R 5L ’ U2 33 U223 y3 yt2
Zr(1) 153(2) ~  143(2) 198(2) 87(2) 49(1) 57(2)
Br(1) 215(2) 1832) 217(2) 57(2) -13(2) 642) -
Br(2) 410(3) 519(3) 683(4) 164(3) 241(3) 67(3)
Br(3) - 996(5) 633(4) 4173) 221(3) 117(3) -335(4)
Si(1) 217(6) 231(6) 22(6) - 106(5) 31(4) 49(5)
Si(2) 218(6) © 167(5) 296(6) 121(5) 94(5) 64(5)
F(22)  242(12) 254(12) 250(12) 112(10) 116(9) . 76(10)
F(23) 355(14) 243(12) 324(13) 411~ 108(11) 69(11)
F(24) 349(14) 151(12) 502(15) 72(11)  114(11) 5(10)
F(25) 346(14) 254(13) 438(14) 208(11) 183(11) 41(11)
F(26)  245(12) 209(11) 243(12) 123(10) 105(9) 62(9)
F(28) 203(11) 202(11) 253(11) 11709)  ©  48(9) 105(9)
F(29) 276(12) 195(11) 260(12) 67(10) 77(9) 104(10)
F(30) 314(13) 290(13) 196(11) - 55(10) 38(9) - 108(10)
FG31)  250(12) T311(13)  228(12) - 127(10)  -19(9) 108(10)
F(32) 191(11) 209(11) 246(11) 106(9) 21(9) 108(9)
F(34) 223(12) 190(11) 445(14) 173(10) 112(10) 100(10)
F(35)  287(14) 235(13) . 990(20) 351(14) 233(14) 52(11)
F(36) 187(13) . 433(16) 1070(20) 455(16) 293(14) 95(11)
F(37) 185(12) 372(14) 669(17)  323(13) 219(11) 170(11)
F(38) 157(11) 186(11) 465(14) -209(10) 122(10) 75(9)
F(40)  217(12) 359(13) 289(12) © 204(10) 132(9) 145(10)
E(@41) 340(13)  373(14) 238(12) 194(11) 65(10) 123(11)
F(42) 283(13) 447(15) - 304(13) 188(11)  -16(10) . 194(11)
F@43) - 121(11) 402(14) 341(13) 160(11) . 56(9) . 131(10)
F(44) 159(11) 299(12) 230(11) 151(10) 82(9)  76(9)
B(1) 150(20) 170(20) 190(20) 96(18) 54(17) - 70(17)
) 210(20) 132(18) 185(19) ~  11(15) 63(15) 51(16)
@) 200(20) 110(18) 260(20) 65(16) 72(16) . 50(15)
Cc@3) 250(20) 170(20) 310(20) 104(18) 73(18) 119(17)
C() 170(20) 180(20) 330(20) 71(18) 93(17) - 93(17)
C) 250(20) 200(20) 250(20) 83(18) 13417y 87(17)
C(6) 100(18) 178(19) ~ 270(20) 983(17) 40(15) 42(15)
() 119(18) 179(19) 280(20) 117(17) 81(15) 44(15)
C(8) 180(20) 260(20) 270(20) 176(19) 102(17) 105(17)
C(9) ~ 170(20) 150(20) 31020) ~  64(18) 73(17) 77(16)
C(10) 128(19) 210(20) 310(20) 163(18) . 61(16) 71(16)
can 280(20) 290(30) 210(20) 10020) °~  .30(20) 50(20)
CcQa2) 340(30) 280(30) 330(30) 12020y 020) 70020
C(13)  360(30) 190(20) . . 270(20) '130(20) 140(20) 90(20)
C(14) 26020) . 200(20) 340(30) 140020) 90(20) 53(19)
c@l) 9317) . 172(19) 230200  99(16) 18(14) - 66(15)
C(22) 109(18) 240(20) 230(20) 130(17) 49(13) ©53(16)
- C(23) 180(20) 230(20) 240(20) 34(18) - 44(16) 88(17)
C(24)  160(20) 160(20) 400(20) 96(19) 61(18) - 44(16)
C(25) 147(19) 21020) - 300(20) 150(18) 68(16) 49(16)

C(26) ~ 143(18) 180(19) 220200 . 106(16)  72(15) 66(15)
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cen’ 118318y 144(18) - 221(19) 104(16) 55(15) 38(15)

C(28)  118(18) 167(19) 260(20) 137(17) 41(15) - 45(15)
C(29)  127(18) 145(19) 28020) - 87(17) 7715) - 56(15)
C(30)  149(19) 210(20) 162(19) - 46(16) 26(15) 9(16)
C(BlL)  125(18) 220(20) 23020) - 119(17) 2(15) 49(16)
C(32) - 109(18) 126(18) 270(20) 88(16) 15(15) 23(15)
C(33) -147(19) . 200(20) 175(19) - . 87(16) 24(15) 45(16)
C(34)  162(19) 22020) © 30020)  120(18)  55(16) 83(17)
C(35)  220(20) 20020) - 510(30)  210(20) 102(19) 52(17).
C(36) - 14020) . 350(20) 580(30) 290(20) 155(19) 34(18)
Cc37)  170(20) 310(20) 420(30) 220(20) 113(18)  123(18)
C(38)  150(19) 200(20) 280(20) . - 145(17) 78(16) 53(16)
Cc(39)  113(18) 139(18) 199(19)  66(15) “30(14) - 44(15)
C40)  153(19) . 182(19) 240(20) 11206)  69(16) 52(16)
C@1)  260(20) 20020) - 123(18) 77(16) 24(16). 159(17)
‘C(42)  200(20) 210(20) 200(20) 76(16) -25(16) 99(17)
C@3)  141(19) - 200(20) .  -230(20) 69(17) 45(15) 83(16).
C(44)  190(20)  145(19) 193(19) 66(16) 49(15) 56(16)
C(51)  290(20) 320(20) 330(20) 60(20) 125(19) 110(20) -
C(52)  3000) . 310Q20) - 290(20) 90(20) 86(19) ©  13020)
C(53)  370(30) 350(30) 29020)  50(20) 40(20) - 160(20)
C(54)  550(30) 310(30) 450(30) 170(20) 180(20) 240(20)
C(55)  660(40) 540(40) 360(30) 240(30) 5030) ~ 410(30)
C(56)  210(30) 680(40) 1250(30) 20(30) -30(20) 190(30) -
. C(61) - 390(30) 300(20) 430(30)  210(20) . 100(20) 120(20)
C(62)  230(20) 450(30) 420(30) 20020) - 40(20) 10(20)
C(63) = 400(30) 750(40) 420(30) 250(30) . 20030) 80(30)
C(64)  660(40) .  780(40) 440(40) 70(30) 270(30) -30(30)
C(65)  340(30) . 800(50) 550(40)  -180(30) 240(30) -60(30)

C(66)  '310(30) 42030) - 480(30) 20(20) 40(20)  160(20)

a3




© 2001 American Ch‘emical Society, Orgahometallics, Brandow om010363n Supporting Info Page 34

Table 6. Hydrogen coordinates ( x 10%) and isotropic displacement‘parameters '

(A%x 10 %) for CGB3.
X y - 'z Uiso
HEA) : 9690(30) - 7190(30) 4480(30) 41(12)
H(4) 11060(40) 8320(30) . 3940(30) ©47(12)
H) ~ . 9750(30) - 8180(30) 2390(20) 27(11)
H(8) ‘ 6950(30) T 8470(20) 5210(20) 709)
H@O) S 7350(30) 10070(30). 5010(20) 24(11)
H(10) - ‘ 7130(30) 7 9590(20)- . 3260(20) 7(8)
H(11A) .- 6950(40) - 8540(30) 1220(30) 40(12) -
. H(11B) 8110(30) 8910(30) 1930(30) 32(12)
H(11C) 7780(30) 7970(30) 930(20) - 16(10)
H(12A) 5730(60) 5770(50) - 1100(50) 12030)
H(12B) - - 5260(40) 6450(30) . 850(30) 48(16)
H(120) 6160(50) .. 5840(40) 440(40) 84(17)
H(134) , 7560(30) 5900(30) . 4750(20) 28(11)
H(13B) : 6600(30) 6290(30) 5020(20) 22(11)
H(13C) S 7700(30) 7070(30) _ - 5270(30) 23(11)
H(14A) . 5660(40) * 4790(30) 2960(30) - 42(14)
H(14B) , 4870(40) . 5200(30)  2450(30) 51(14)
HQ14C) . 5990(30) 4910(30) 2150(30). 30(11)
H(52) 9770(40) - 5190(30) - 1640(30). 47(12)
H(53) 11530(40) - 6750(30) 1500(30) 48(13)
H(54) 10840(40) 7380(30) 330(30) - 58(14)
H(55) 8990(30) 6450(30) . -460(20) ©10(12)
H(56) ' 7620(40) 5400(30) -280(30) ©28(13)
H(62) _ -280(40) - 8780(30) 270(30) 34(11)
H(63) -30(40) 8600(30)  ° -1250(30) 43(13)
H(64) : 1880(40) " 9310(30) -1350(30) . 40(13)
H(65) : 3390(40) 9980(30) - -80(30) 44(14)

H(66) - 3280(40) 1023030) . 1390(30) - 47(13)
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