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e ) *rable 1. Crystal data and structure ref;nement for zrallyl (CManauf 12) ';i 

.Iaentificatiqh codé
Empirical fo%mﬁlé
Foiﬁula wgigﬁg
Témpera;uré'
Waveleggth-(
Crystal S§stem,vsp§¢9_grog?

Unit:cell dimensions

Volume -
z, Célculatedvdensity-;
. Absorption éééffiqien£ 
f(000)1

Crystal size

Theta range for data collectiqn :

Limiting indices

Reflections collected / unique

Completeness tb'theta.= 27.50.

. Refiﬁemént_#éthdd ..

pata / festrainﬁs-k ﬁafémeteré
Goodness—offfit §§ f*é;‘

'Fiﬁai R indiées'[i;ZSigﬁa(I)]’:
'R indicésv(all’détafv

Largest diff. peak and hole |

a
b
ve = 20 3530(12) A gamma = SQ deg.

,70<=h<=22,
:  10315 y 10315 [R(znt)

'89 0 %

'Rl = 0.1374, wR2

_zrallYi . ‘
’css H82 c1z Li N2 sid Zr

'230(2) K:iffl”
]fio;7107o Ai" 
Mohoclinié,? P21/n
= 17. 9150(7) A f ai#h; = 90 deg.:
= 13.9800(6) A beta = 98, 168(2) deg.

: 5045 7(4) A*3

4, 1. oas Mg/mA3

'O 442 mmA 1
'1780-

0.1 x 0.14 x 0.18 nm

1.42 to 27.50 deg:
0<=k<=17;s-26<=12526 R

= 0.0000]

[

fFull—matrix'1eaét-équarés~on f*z

10315./ 0 / 497"

0.828 -

 R1.= 0.0465, WR2 = 0.1169

0.1337 -

0.304 and -0.487 e.A*-3




g
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. ~Table 2. atomic coordinates ( x 1044) -azid equivalént,isdtrcpic o (/j .
displacement parameters (A*2 x 1043) for zrallyLC@@" et 1) o '
' U(eq) is defined as one third of the trace of the orthogonalized -
vUij temsoxr. = | B S : S :

zZr : 7292(1) - 3126(1) . - 9446(1): - 38(1)
c1(1) . 8006(1) . - 2397(1) . - 8570(1) = 54(1)
c1(2) - - - 8620(1) - ' 3628(1) 9965(1) - - B53(1) . .
si(1) = . 5580(1) °  2592(1) . . 8076(1) 45(1)
si(2) o 7248(1) - 5595(1). - 8910(1). - - 53(1).° v
si(4) 6869(1) . .~ 3876(1) 11201(1) .- 56(1). -
si(3) - 7279(1) . . 624(1) . 9946(1) . - '58(1) .-
i 9155(5) ~ ~ '2935(6) ' 9096(5) - ‘- . 60(2) . ..
c(1) 4721(4) 2366(4) - 6811(3) 0 78(2)
c(2) T 4651(4) 3968(4) 7325(4) - 84(2) '
c(3) .~ - 5806(4) . ~ 3456(5) =~ 6862(3) - L BT(2) .
c(ay . - sis1(3) - . 3120(4) . 7239(2).. - 51(1).
c(5) ~  4810(3) ~ - 2385(5) 8587(3) - 68(2)
c(6) 1 6018(4) . 1410(4) 7919(4) . 86(2)
c(7) "~ g281(2) .. - 3427(3) - -~ 8508(2) " o7 37(1)
c(s8)y - 6177(2) 1 4033(3) . . 9031(2) . 42(1)
) 6758(2) . 4673(3) . - 9336(2) 38(1) -
c(10) . 7999(3) . .6142(4) 9526(4) ..~ B4(2)
c(11) . 7691(4) 5121(5) ~ .~ 8199(3) - = . 90(2)"
e(12). . 6542(3) .~ - 6585(3). © . 8592(3) . 59(2)
c(13) 6107(3) .  6897(4) - 9151(3) . . 74(2) .
c(14) - . 6963(4) -~ 7464(4). . 8368(4) . - B7(2)
c(15) . 5996(4) . 6192(4) . 8017(3) . 84(2)
. c(16) - 6439(6) - . 131(5) -~ 10967(4) .- 117(3) .
C(17) ' 7167(4) - -1187(4) < 10536(4) . -99(2)
c(18) - 6016(3) ~ . -544(5) = 9882(5) . .. - 100(3)"
c(19) . ~6703(4) - -279(4) ...10362(3) - .. - 74(2)
c(20) -~ 8174(3)  879(5) .. 10523(4) - 97(2)
c(21) - 7550(4) .~ 64(4y. . 9183(3) - . 79(2)
c(22)- . 6699(2) 1704(3) S 9738(2) 0 46(1)
-c(23) - - 6518(2) . - 2435(3) . .. 10150(2) " © 45(1)
c(24) - 7068(2)  2943(3) . 10593(2).° T a2(1)
c(25). 5928(3) . 4424(5) . . .- 10951(3) 1 80(2)
c(26).  7600(4) . 4817(5) . 11280(4). . 97(2)
c(27) - . 6865(3) . 3296(5) - 12051(3) - 77(2) .
c(28) . 6685(6) .  4047(7) '12558(4) - 113(3)
c(29) - 7643(5). - ©2847(8) - 12289(4) . .145(4) - A
c(30)" . §279(5) - - - 2529(6). .- 12001(4) C113(3)
© e(31). . .9981(5) .~ 4784(5)  ~ :8921(4)  .100(2)-
c(32) = -~ 9715(3) = 3842(5) C7974(3) 0 82(2)
N(33) -~ -9912(2) - 3787(3) - . '8680(2). . - 51(1) .
c(34) 10616(3) - .. 3269(5) . ~ 8858(4). 82(2) .
©(35) - - 10543(4) . 2248(5)  ~ 8863(5). . < .93(2)~ =)
N(36) . '9989(2) - <  1812(3). - 9272(2).. - . 54(1)
c(37) . 9752(4) . - 934(4) - 9058(5) -, .. 99(2) .
- e(38) - - 10296(4) ~~  1886(5)- . ' 9958(3) S e1(2)
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Table 3. Bond lengths [A] and angles [deg] for zrallyl C!1°"~P£€“~¥) "'?i:-lﬁ

zr-c(9) ,"-‘2;351(4).'
CZr-c(22) - 2.369(4) -
 zr-c(23) .- - S 2.396{4) -
zr-c(8) . 0 2.415(4) .
zr-c(24) . 2.436(4)
zr-c(7) - o : T 2.474(4)
zr-cl(1) o 2 5515(13)
zr-c1(2) - - - . 2.5607(12) -
cl(1)~-Li S 2.306(9) .
ci(2)-ri - S 2.338(9)
- si(1)-c(7) - S L1.843(4)
§i(1)-c(5) S 1.863(5) ..
‘si(1)-c(6) . . 1.876(5)
- si(1)-C(4) L . .1.902(5)
si(2)-C(9) . R - 1.843(4)
'8i(2)-c(10)- . 1.868(5)
-8i(2)-Cc(11) e . 1.868(6) ..
si(2)-c(12) = - ©oo 0 1.924(5) .
si(4)-c(26) - L T 1.847(6)
si(4)-c(25) . - .. - 1.857(5)
si(4)-c(24) - . -~ .1.867(4)
si(4)-c(27) S vJenn(e) AR
si(3)-c(22) . . 1.848(5) .o T DR S
si(3)-c(21) - - o d.854(6) - . oo AP R
"gi(3)-c(20) Ny }ff~”1.881(6)7 R
Si(3)-C(19) - - -7 1 1.902(6) . .
. Li-N(36) S L 2.062(9)
. Li-N(33). LT 2.075(9)
c(1)-c(4) . ... ~1.530(6) ..
c(2)-c(4). - - - L 01.545(7) T T
c(3)-c(4) C U 1.518(7) oo
c(7)-c(8) - o 1.393(6) - - .
c(8)-Cc(9) - T 1.444(8)
c(12)-c(18) . - . 1.s1T(T) D
‘c(12)-c(13) . B B N & ) B
c(12)-c(14) 0 1.543(7) 0L 0
. Cc(16)-C(19) ) ’““--~”';‘1.495(8)5ngg.r~is'“ Ly
C(17)=C(19) - . - e S L.B3L(T) ol
C(18)-C(18) ~ . - 1.508(8) . o
“c(22)-C(23) . - - o 1.442(6) ¢
c(23)-C(24) . -~ - ... .- 1.385(6) .. .
€(27)-c(30). - S 1.494(8) o
C(27)-C(28) = - . 1.537(8B) - oo
c(27)-c(29) - 1.543(8). - . el
©(31)-N(33) . - 1.6477(6)
C(32)-M(33) . .o 1.aas2(my o
N(33)-C(34) . oo 0 1.454(8) e o o
Ce(34)-C(35) . . .'1.433(8) -
. ©(35)-N(36) - . 0.0 .. 1.460(6)
N(36)-C(38) . 7 1.427(6) .. -
N(36)-Cc(37) . . 1. 479(7’¢”'

c(9)-Zr-c(22) - o127, .06(15).""
c(9)-2zr-c(23) ’=r.‘;-5 99.61(15) ;..o
c(23)-zr-c(8) . Csa.7918)
Cc(9)-2x-C(24) S : '_‘ a 93.89_(15).’..{:_:" :
c(22)-2x-C(24) L 62.06(15)

T e cAl1EY.




-

-

c(22)-2r-c(7)

c(23)-2r-c(7) -
. C(24)-2Zr-C(7)
- c(9)-Zr-c1(1)
. €(22)-Zr-cl(1) .
~c(23)-zZr-cl(1) .~
- c(8)-zr-cl(1) -
. c(24)-Zr-C1(1)
- e(7)-zr-cl(1) -

Cc(9)-2x-C1l(2)

- €(22)-2r-C1(2)
- €(23)-Zx-C1(2)
c(8)-Zxr-CLl(2) - ..
'€ (24)-2r-c1(2)
€(7)-Zxr-C1(2)

Cl(1)-2r-C1(2)
c(9)~Zr-Li '

‘c(22)-Zr-Li -
© ©(23)-2xr-Li .
. c(8)-2r-Li
© c(24)-Zr-Li

C(7)-Zr-Li

S Li-Cl(1)=zZr . -

Li-C1(2)-Zr
c(7). Sl(l)—C(S)
c(7)-8i(1)-C(6)

e(5)-si(1)-c(6) -
S C(7)-8i(1)-Cc(4) -
-€(5)-8i(1)-C(4)

c(6)-si(1)-C(4)

Cc(9)-8i(2)-c(10)
c(9)-si(2)-c(11) =
c(10)-8i(2)-c(11) .
€(9)=-8i(2)-C(12) -
c(10)-si(2)-c(12)
c(11)-8i(2)-c(12)
c(26)-si(4)-c(25) . .
- C(26)=8i(a)-C(24) -
C(25)-8i(4)~-C(24)
c(26)~-8i(4)-C(27) .
c(25)-si(4)-C(27) .-
c(24)-si(4)-c(27)
c(22)-8i(3)-c(21)
c(22)-si(3)-c(20)
c(21)-8i(3)-c(20)
c(22)-8i(3)-c(19)
c(21)-8i(3)-C(19) -
Cc(20)-8i(3)-Cc(19)

N(36)-~-Li-N(33)"

f.-N(36)—L1—c1(1) 5 ; R
o N(33)-L1—C1(1)'_;3 e
" N(36)-Li-C1l(2)

N(33)-Li-C1l(2) -
Ccl(1)-Li-cl(2)

T e(3)-c(4)-C(1)

c(3)-C(4)~C(2)"
c(l)-Cc(4)-C(2)"

. C(3)-C(4)-8i(1) - .
S C(1)-Cc(4)-si(1) -
. €(2)-C(4)-si(1)

c(8)-c(7)-si(1) .

-si(1)-c(7)-Zr

o TN IO\ ref OSSN

91.78(15)
. 97.48(15)
L 123.71(15) .
©122.39(11),
97.29(12)

132.29(12)

115.91(12)
142.65(11)

85.01(11)

.. 97.35(11)

123.38(12)
115.95(12)

©1132.39(12)

84.49(11)

. .143.82(10)
. 82.45(4)

115.63(17) .. -
©.7117.28(18)

. 138.37(17)

. 136.84(17)

118.42(19) -

©117.87(18) -

92.8(2) °

: 91.8(2) -
- 109.9(2)

- 111.5(3) -
. 108.6(3) .-
©'109.0(2)
110.2(3)

. 107.6(3)
©.108.4(3) ..

T 113.5(2)
1°1.08.6(4)

108.2(2)

. 108.0(3)
.109.0(3)
-.109.6(4) .

.~ -110.8(3).

111.0(3)

1 108.5(3).
107.6(3) -
. 109.3(3) :
111.0(2)
112.9(2), .0
107.3(4) : -
108.7(2)
‘ 108.2(3) : BT
1.108.4(3)

. 88.2(4) .-
. 1315.5(4) s
126.2(4)
Co121.4(4) Sl
C115.6(4) .
93.0(3) .
o .107.5(5) 0 o e

109.2(5) 0T
©.107.7(5)

T 111.2(4)
S 110.2(4)
T o110.8(4) T
U 126.4(3)

£ 129.4(2)

R L -2
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A o

si(2)-C(9)-Zr - .. 11s. 2(2) i
c(15)-c(12)-C(13) . .. . ~109.6(5) .
c(15)-C(12)-c(14) - ©110.5(5) .
c(13)-c(12)-Cc(14) . = . 108.3(5)
c(15)-c(12)-si(2) - . 108.7(4)
e(13)-c(12)-si(2)  109.5(4) . ..
c(14)-C(12)-8i(2) ~ : -~ - 110.3(4). -~ .
c(16)-c(19)-c(18). ~ ~ ~  107.7(7) ...
c(16)-C(19)-C(17) T 110.6(6)
c(18)-c(19)-c(17), . .108.2(6) .
c(16)-C(19)-Si(3) -~ - . 111.6(5) - .
c(18)-c(19)-si(3) = . 108.6(5) -
c(17)-c(19)-8i(3) - .~ . 110.1(4) -
c(23)-C(22)-8i(3) - - . ~127.1(4) -.

‘si(3)-C(22)-Zr . 119.1(2)
c(24)-C(23)-Cc(22) ~ - . 122.4(4)

c(23)-C(24)-8i(4) . 124.4(03)

 si(4)-C(24)-2r © L 129.4(2) -
c(30)-C(27)-C(28) C - 108.9(7)
C(30)-C(27)-C(29) - 109.0(8)
c(28)-C(27)-C(29) . 7109.5(6)
C(30)-C(27)-Si(4) - = . 109.6(5) . :
c(28)-C(27)-Si(4) . ~110.3(5) .
c(29)-C(27)-8i(4) . . 109.7(5)

'C(32)-N(33)-C(34) S 111.0(5)
c(32)-N(33)-C(31) .~ 106.3(5)"
Cc(34)-N(33)-C(31). . . 111.2(5) . -
.C(32)-N(33)-Li = . - 1110.9(4) -
C(34)-N(33)-Li . . . 101.9(4) ',

L C(31)-N(33)-Li .- 115.8(4)
c(35)-C(34)-N(33) - . 114.9(5) .
C(34)-C(35)-N(36) .. =~ . 113.2(6)
c(38)-N(36)-C(35)" ~ ~ 111.5(5) -
C(38)-N(36)-C(37) - -108.6(5)
€(35)-N(36)-C(37) ... 108.6(6) .-

 C(38)-N(36)-Li . . ... 110.9(4).
‘¢(35)-N(36)-Li oo 102.3(4) R

S @(37)-N(36)-Li - . . 114,8(4)ff;l--":

_Symnetry."tra‘nsfomatipns ‘used to generate equivalent atoms: N
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Table 4 An:l.sotropa.c d:.splacement parameters (A*Z x 10*3) for zrallyl (M(Q&i)
The an:.sotrop:.c d:.splacement factor exponent takes the form.‘ i .
-2 p1*2 [ h*z a**2 Ull + ... +2Hh k a* b* U12 ]

viy’ w22 . w©33 - w23 . . ©i3. . wi2

Zr . 35(1) - 43(1) ° .37(1) .. 1(1) - ¢ 6(1) . - o(1) _
Cl(1)  42(1) - 70(1) . . 51(1) . =11(1) ' ... 11(1) . 1(1).
cl(2). ~ 39(1) 72(1)y  49(1). - - =9(1) . - T(1). T -5(1)
'si(1) - 39(1) . - 47(1) . 45(1)  -6(1) . -1(1) . -2(1) -

- si(2) . 47(1). - 49(1) - 60(1)  ~ 6(1) . - -1(1) S =9(1) .
si(4)- ~52(1) . .. 72(1) - 47(1) - . -6(1) - 16(1)° 2(1)
Si(3) - 52(1) ~  43(1).  75(1) . . 5(1) 1(1) . 3(1) -

o Li . 57(5) - . 68(6)  55(6) - 11(5) . 11(4) - 12(4)

e(1) . 86(5) . - T70(4) 66(5). - -22(4) © -29(4)  -13(4)

c(2)  87(5) . 69(4) -~ " 85(6) . - =5(4) - -23(4) = . . 4(4)
c(3) '79(4)  111(6) . 68(5)  -18(4) S3(4) - =40(5) .

c(4)  55(3). . 57(3) - 38(3) . . =9(3) - =-11(2) = "-5(3) .
c(5) - 58(3) -~ - 82(4) . 6€5(5) . -5(4) . 14(3) " ' -23(4) -
c(6) .  86(5) . 65(4) 101(6) -  -23(4) -~ -10(5) = - 18(4) .

(7 28(2) . “45(3) - - 37(3) - -2(2)» 5(2) - . =3(2) .

S c(8) . 35(3) ©45(3) - - 45(3) . 19(3) - 2(2) - 6(2)

c(9) . 48B(3)." '35(3) . 27(3) 0 -11(2) . =2(2) . . - -6(2)
C(10)  62(4) . - 57(4) .  120(6) .- 12(4) -35(4) -18(3)

Cc(11) . 104(5): - 78(4) . 97(6) :. . 0(4) . = 50(5) . -28(5) -
‘e(12) . 71(4) - 43(3): .~ 56(4) ~ =5(3) . = -8(3) .  =~15(3) -
‘c(13)  77(4) . 47(3) . 92(5). - -15(4) - . =1(4) - -12(4) ¢ . .
c(14) . 99(5) - . . 65(4) - 89(6) - - 19(4) - -13(5) = .-22(4)
c(15). ~ 85(4) - 69(4) - 83(6) °  22(4) - . -38(4) ' 1(4)
c(16) 180(9) - 80(5).. . 104(7) - - ~32(5) 58(8) C=1(7)
C(17)  134(6) - 43(4) . 115(7) .. 11(4) - 3(6)  4(4)

c(18) - 66(4) - - 65(4) 166(8)- - 42(5) - - 9(5) | | -3(4) -
€(19) - 90(5) ..~ 53(4) . 82(5) . . 15(3) . 17(4) - . 8(3)"
C(20).. 68(4). - 65(4) -  146(8). - =13(5) - .. -32(4) "= - 18(4)
c(21). - 93(4) . 41(3) - 108(6)  19(4) 1 37(4) . 21(3)
c(22) - 41(3) - 43(3) . 50(3) - =7(3) . -4(2) . =7(2)"
€(23) . 43(3) - - 46(3) - 48(3) .. - .23(3)- . 14(2) . -2(2)

C(24)  45(3). . - 47(3): . 034(3) . -11(2)° - -12(2) O -14(2) -
€(25) "~ 92(5) . 101(5) - . .. 52(5) - - =6(4) . .26(3). . - 28(4)

- C(26) . 94(6) - 121(6) -~ .82(6) - . -33(5)- . 34(4) .- -25(5)
Cc(27) 81(4) . 123(6) - .. 31(3) - - 8(4) . 21(3) . . 11(4)
c(28) 136(7) °  165(7) .  .42(5) . -11(5) . = 32(4) - - '23(7)

S ©(29) - 110(7) .. . 251(11) - 79(7) .7 33(8) - 31(5) - 91(9)

- C(30). -132(8) - . 139(7) - 80(6) © . 25(6)  56(5) . ~-16(6) ' .

| €(31) 123(6) ~: 94(5) . . 85(6) .. -57(4) .~ 25(5) - -64(5) =

C(32)  69(5) .. - 85(5) . . -95(6) - . 2(4) . 24(4) - -14(4) -
CON(33) - 44(3) -7 . 67(3) . 43(3)° . . 5(2) . 5(2) - .-1(2) =

L c(34) .40(3)J_.,'103(s),f,; 105(5)-"{.N34(4)ZQ”- 16(4) - =1(3) .

S C(35) - 67(4) . 95(5) " 124(7) . 27(5). - 38(4) . " 14(4)
N(36)  57(3) . 65(3) . -38(3) . . . 11(2) - 2(2) . 12(2)"

 C(37) - 104(6) . 59(5) . 126(8) - -2(4) = -13(6). ~ 27(4) T .

. c(38) - 85(5) . - 116(6) . - 58(5) < .. 7(5) - . - 1(4) . . 18(5). O
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Table‘ 5.. _’ Hydrogen coord:.nates ( x 10"4) and :Lsotrop:.c i
displacement. parameters’ (A*Z X 10"3) for zrallyl. e Cwﬂ’ﬁ.’l )

= ¥ IR z " U(eq) .

m(1a) 4333 . 2121 . 7045 T 1200300
H(1B) . ‘soa7 - .. 1853 .~ 6719 " 110(30) -

- EH(1C) - ‘4496 - 2651 1 64027 - - . .140(30) -

.~ H(za) - 4925 - . 4454 R 7se1 . 85(19)
H(2B) - = 4238 - 37507 , o gs39 o 10 80(20)
H(2C) 4459 ‘" a228 . 6897 . .180(40) .
a(sa) - - 6105 . . 3930 S Uimaas T 44(13) 0
m(3s) = 5588 . . 37270 6443, © 210(50) -
m(3c) - 6118 - 2922 - - .- 6784 - . 45(15) -
H(5A) 4447 - 1949 " g3se .. . 210(40)
H(5B) 4s¢8 2982 - 8656 90(20)
E(5C) . 5018 . 2117 . .. 9007 . 110(20)
H(6A) . ° 5633 . 992 -~ -7695 . . 220(50) .
H(6B) - 6230 . . 1129 ' @335 . . 160(40)' .

‘m(éc) . - 6408 1504 .. 7648 -~ © 1 120(30)
‘m(7y 6742 . 3552 . . g281 - 32(11)

. H(8) G742 - 3830 - 9366 . 47(12) .-

- m(9) - . .6646 . . ae27 - . 9782 . - 5(8)
m(ioa) -~ 8263~ ° 6620 BT XI5 AR 1 110(20)
E(10B) 8348 . 5655 . 9706 . . ~ 62(16)
g(ioc) - 7774 S0 64300 . 9878 - . - +130(30) -
H(11A) 7937 . . 5634 - . 8001 . 130(20) -
H(11B) = 7309 = 4847 e 7875 v . 90(20)
®(i1c) - 8055 - 4640 - . 8357 . 210(50)"

. m(13a) 6452 . 7153 .es12 . 30(12)

. H(13B) -~ 5850 E 6355. . . - 9303 - 60(15)
H(13C) = 5745 . q378. - . 8988 | . . 140(30) 0

 H(14R) 7245° . 7219 - gozz . s1an

 H(14B) = 7300 . Soo7T09 g739 . 120(30) -

 H(14c) ~ . - 6604 - 7949 . 18206 . .170(40)

" H(15a) 6271 - 5986 . 7671 - L 130(30)
H(15B) .- 5644 6683 -~ 7850 . 60(15)~

- H(15C) . 5727 . 5659 o 8167 100(20) -

_ H(16A) . - 6133 €84 - 10846 0 120(30) )
H(16B) .~ . 6867 - .. 3100 . 11282 . . 100(30)
H(16C) . 6147 . .- - =339 . ‘11162 - '110(20):

Cm(i7) - 7320 = - <1450 10141 - ©070(20)

_E(17B) . 6865 . - -1647 g0730. 0 o 72(18) 0 -
H(17C¢) ~ ~ 7605 . -1034 Lo 10847 1130(30)°

© H(18A) 6170 . - -8l4 - - 9489 . 77 160(40)
H(18B) - 5717 . AT 9766 - . 34(11)
H(18C) - - 5723 . -1004 - T 10084 . .. 140(30)
H(20A) . - 8453 .. 2967 Lo 10614 . . -110(20)

. H(20B)° . . 8052 - 1142 . " ir0e30 . 130(30)

m(z00) . 8474 - 4329 . .10318 120(30) -
H(21A) = 7857 .. -488"° _:;'j;“931;.f_*  . 50(13)
H(21B) - 7829 .. o s16 . . = .8965. - - .90(19) .
H(21C) . 7104 . S .--125 L. 8899 - 300(60) . .-

S H(22) 6283 - 1477 S ea3T e 68)
m(23) 5898 . 2760 R 10009 . 72(15)
H(24) 7730 - '2796,~~f?”~;’10174m7j“f?*f'130(20Y.
H(253) .- 55490 - 3934~ . 10910 -7 . 210(50) © -
H(25B) 5020 - AT43 © UL 10532 U 0110(20) -

. . L AR e T 100(20)
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H(26B) 7610 5113 ;~w;,-»10855;*“~f§ ,100(30)
H(26C) 8084 . 4537 .. -11431 . 70 80(20)
H(28A) .- 7067 ' 4534 - 12603 ©150(40)
H(28B) | 6673 .0 ' 3745 .. 12080 = - 230(60)
H(28C). . . 6203 . 4331 12408 . 530(130)
H(29a) ~ - 8022 . - - 3338 . 12332 ~~170(40)._>:

H(29B) .- 7757 - .. . 2381 . 11972 . 90(20)
'H(29C) - 7636 . - . 2544 12711 " . 170(40)
H(304) . 6386 . . 2057 .. - 11685. - - 1170(40) .
H(30B) . 5791 . 2804 ' 11858 " . 120(30)

~H(30C) . 6281 . . 2234 012427 . - 200(40)-

- H(31a) = 9508 ' 5108 .. ©.8805° . ..280(60)
H(31B) 10364 . 5107 - . 8721 - - - 130(30) -
H(31Cc) - = 10115°° . "4786. - . 9395 . - .73(18) .
H(32A) ;9245 . . 4177 . 7869 S 100(20) 0
"H(32B) 9664 .. 3208 7792 T TT(19) L
H(32C) - 10102 - . 4178 - 7787 o31(11)
H(34a) 10956 3440 . 8546 -~ - 110(20) -
H(34B) - 10845 ° - . 3476 - 9295 . 290(70)
H(35A) 11029 1969 - 9028 . -90(20)

- H(35B) - - 10398 .. 2025 - 8412 . 7.260(60)

_ H(37Aa) 9551 939 . 8505 . 180(40)
H(37B) . © 9372 . - 714 . - . 9311 - 180(40) -
H(37C) . 10179 . 513 _.””]9129 - - ..83(18) -
H(38a) 9919 . 1661 - 10212 .. 90(20)

H(38B) 10453 . 2518 . .- 10103 - - 140(30)
H(38C) 10722 1463 - 10020 ' ''150(30)
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. R 1nd1ces (all data)

1Table G.

VIdentificationjcdder”
'Empirital formula_t._
Formﬁia_weightd:
femperatureﬁ

Wavelength =~

Crystal system, space group .

Unit cell diménsionsf*

Volume

7, Calculated density .
. Absorption chffiCient '

F(000)

Crystal éiie*ﬁl"

Theta ranQe forjdata Cblléqtiéﬁii
‘Limitingvindiees]f” |
Reflectlons eollected / unlque’{
.Completeness to theta = 24 OO
.éefinementimethod .:“:d

' Data / restraihts‘[‘paraméters-

-Goodness of flt on F“2

..x'

. Largest dlff peak and hole d-

. a

"*o<=hz=1é,

's113o3 /- 11303 R(int) =

‘f5i6;7273,;“”vm
.'Flnal R 1nd1ces [I>2$1gma(I)]vffd-Ri

- tltallyl

c78 H170 c14 le N4 Si8 le L

’,d164o 38
230 o<2) K
";0,71073 A,

thrlcllnlc, P-l;’

19.413(2) A
23 503(3) A

I_beta_é,79.978(7) deg.
- gamma .=

| 5397.5(10) A"3
| 2[?_1;009 MQ/m“3 ;;
10.376'mmA;1’
‘t1792 SO

0. 08 x. 0. 12 X 0 15 mm«ﬂizife

1.25 to:24;00 deg.
-20<=k<=22, ~25<=1<=25 -

0.0000]

_.66 8 % g{f”
' Full matrlx least squares ‘on F 2 “i»

*.}113q3 /,0‘/_833. -

>O:0746;”WR2 1 0.1677 R

0. 3104, sz é*p;2032*37f:

o 528 and o 415 e;A%fav.f

MP‘\.LJL L.J

130 1156 (10) A alpha = 71.457(5) deg.

72.761(7) deg.

f
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o ‘-Table 7 Atomlc coordlnates { x 10A4) and equlvalent 1sotr @( :
displacement parameters (A*2 x 1073) for tltallyl Cﬁ. z.)
Uleq). is deflned as one thlrd of the trace of the orthogonallzed o
Uij tensor o .

TiA . e645(2). . .7654(2) s81(1) o som
Cl(1a) . 7251(2) . 8582(2) - 3224(2) ¢ 62(1)
.ci(2a) . 5341(2) o .8721(2) o a345(2) .0 67(2)
si(1a) - 5244(3)  °7509(3) 2967(2) . . 70(2)
sizay  4837(3).  6623(3) . 5349(2) . 54(2)°
Si{3A)- 9272(3) - -6342(3). - . 3527(2) - 64(2)
si(4n) - 8086(3) ~, 7830(3) . -  5174(2). o 61(2)
© LiA  5992(18)  9503(17) 3549(13) . - 75(10)
‘cqa) 0 5804(10) © 6327(9) . 2444(8) 11409y
Cl2a) -0 4464(13)  ©6205(11). - 3313(8) < 108(3)
Cc(m)  3961(12) . 7150(10) . (2318(8) - 9B(T)
C(4n) . a811(11)  6772(12) o - 2755(9) - €8(7)..
- C(5A) 5877(11) = 8099(11) S0 2235(7) 0 122(9)
clea) - 3992(9), . 8154(9) . - 3207(8) . 117(3)
c(7n) 6226(10) . 7019(9) -  3547(7) . 44(5) .
C(8A) - .. .5981(9)  ~ 6659(9) . . 4153(8) . 54(6) .
C(oa) . - 5241(8) . - 7008(8) - 4539(6) - - 43(5)
c(10a) . -5900(9) ' . 5743(8)" ~ ° 5700(7) 69
C(11a) ©  4619(9). ~° ~ 7381(8) . © 5748(7) " 89(7).
c(12a) - . 3621(10) . 5772(9): . 5145(8) - © 103(8)
c(14a) - 3073(11) - T6102(11)- 6088(8) .- 103(9) "
C(15A) ~ - 3460(12) - 6420(12) -~ ° 5400(10) - 80(8) - -
C(l6a)  10964(12) - 5617(15) . 4230(11) -~ 135(12)
©C(19a) . 10755(11) - 6065(15) . "3615(10) . . 89(8): .. -
C(20a) . 9059(10) - 6901(9) .~ 2725(7). - 1 86(6) .
c(21a) - 8756(8) . 5502(8) . 3702(7) . TH(E)
c(22a) - '8530(9) 6927(7) . - 4029(6) 42(8)
c(23a) s016(8) - 6702(8) - 4602(7) - . 44(5) -
Cc(aam) - 7483(8) . 7214(8) 4945(7) - 64(T) 7
C(25a) ¢ . 8907(10) . (8339(9) - 4582(8) . 113(9)" -
C(26A) - 703448) - 8492(9). . 5519(8) - - 127(10).. -
C(27A).  9824(11)-, - 6628(9) . . 5555(9) o 1osisy
©c(28A) ... - 9533(11) ¢ -:”7685(10) K *5009(8)fr‘; '131(1Q)~5f |
. c(29a)° - 8331(15) 6849 (14) © . 6336(10) . 164(11) S
G(30a) - 8973(13) . 7223(12) - 5797(8). THT o
c(31a) . 4895(13) - 10314(13)" " ©2382(9) < 0 182(13)
C(32a) - 3745(12).  10301(11) . - 3266(9) .. 145(10). ..
N(33a). . 4848(11)  10311(9) Y3011(8) - 88(5) .
c(34a) - 4910(20) . -11110(20) =~ . 2866(16) . 267(15) . oo
© o(3sa) . 5710(20) - 11053(19) - . 3238(15) © 229(13)- .
c(37a) - . . 7599(12) fﬂﬁ}10435(1oy~;;g-_3383(9;;f;n; 134(10) o
c(3sa) - 6382(14) 10435(12) - 4268(11) " | 175(14) '
- oTiB 8292(2). . 12290(2). - . .- 868(L) .0 51(1)
Cel(1B) ¢ - 8033(2) ¢ . 11256(2) .. 07 1730(2) 70(2)
cl(2B) . -9227(2) . 11337(2) . o Tses(2) v 1002
si(1B) . 10565(3)°  12148(3) .~ 1573(3) .. 74(2).
si(2B) o284(3)  13671(3) - -626(2) % L 57(2)
Si(3B). . .6413(3) .. 13543(3) .. -1881(2).° . . 57(2) - -

o I
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R L 9029(16) 10327(17) 1235(14) - - BZ(13
© cm) 10623(12) . 13230(11) 2140(9) . © 158(12)" T

¢(2B) . .12333(11) . 12279(11) $2024(10) ;:143(10) R

c(3B) . 11551(13); 13330(12) - 1154(10) .. 112(9)"
- C{4B) 11296(13). - 12762(12) ©1716(10) - 77(T)

C(5B) . 10274(11) - 11423(11) .2353(9) D 142(9).

. - C(6B) v 11487(9). . 11612(10) 1 1076(8) C127(10)

c(7B) ©9311(11) - .12710(10) S 1286(8). 63(6) . .

ocqsB). S T9e172(10) 0 - 13211(10) q11(8) 0 . 55(8) -

TC(9B) 9498(8) 13046(8) . - 152(7) - 52(5) -
C(10B) - _ 8156(8) - 14557(8). Z590(8) - . 90(7)
C(11B) 8926(9) - - 13173(8) . -1107(7) .. 82(7)-

. sc(12B) 10917(9) 14345(10) -617(8) .. '115(9)
. C(13B) 11433(8) .~ 13243(10) -~ -1054(8) . 106(8)"
.'C(14B) ©10387(11)  .14549(11) - - - -1652(8) 1 91(7).

- C(15B) 10585(10)  13955(11) . . -1004(8) =~ 62(6)

C(16B). - 4716(9) . 14331(9) < - 2533(7) . - 96(8).
‘C(17B) . |4456(8) . 13211(9) .- 2389(8) S 82(M) .

c(188) (4314(9) 14359(12) . 1542(9) - 119(10):

. C(19B) 4957(10) 13902(10) - - 2074(8). "~ . '55(6)

C(20B) 6996(9) .  14349(8) 1583 (7). . 72(6)
c(21B) - 7102(9) - 12909(8) . - 2561(6) ~ 63(5) -
o2z 6397 3) 13006(9) . 1324(7). " 53(6). -

C(23B) 6745(8) ©13300(10). - -707(8) 55(6)

. C(24B) 6921(7) - . +12888(8) .. 289(7) .. .54(6)

. C(25B) © 5453(12) - - 11823(10) 903(7) - .  117(7) -

- . C(26B) 6750(9) .. . 11757(9) 32s(sy. . 121(10) .-

. C(27B) 4285(9) - 13620(10) - 181(8) .~ 120(9) -
C(28B) 4083(10) - 12681(10) -~ .=302(9) < ~ 130(9)

C(29B) 5166(15) 13529(14) . =799(12) = 153(11)
c(308) . . 4828(12)  -13070(12) - . -183(10). ~ 75(7)
c(31B) . 11355(13). - - 9519(12) . 1403(12) - 208(16). ..

S . c(32B)- - - 10287(16) - 9377(16) " - 2336(11) - - 240(20)
© . ON(33B) . - 10252(12) - 9467(9) " . 1708(10) 120(8)

“C(34B) - . 10026(17) . - 8848(16) 1624(13) - .211(11) =
C(35B) ©9106(18) -~ 8883(15). 1414(13). ° . 165(9) -
N(36B) - §353(11) ~9555(9) - - 1088(9) - " 9L(6)
C(37B) . . 7274(11) - 9588(10) ©  1386(9) - - 142(11) o
c(38B) ~ .8437(13) - " 9576(11) 483(9) . 135(11). -

. C(398) . 4770(15) - 10474(12) “-375(10) . - 141(7). -
 C(a08) - 5760(13) . 10111(14) ~  =809(11) . 131(7)-
‘c(als) .- 5875(13) - 9499(13) -, - -137(12). - 128(7)

Ccqazs) . 207(18). ) [10212(17)7 . 4339(13) S 184(9)
c(43s) - .1332(18) - . 9574(18) © 4424 (15). 235(11)

cladsy. .. -635(14)  10423(15) | 165(8)

| 4825(13)"




© 2001 Amencan Chem1cal Soc1ety, Organometalhcs Ray om0009942 Supportmg Info Page 16

>

: Table 8 Bond lengths [A] and angles [deg] for tltallyl (Wﬁ-@,)’ a,_)

PiA-C(TA) - $j2;242(11)?“

- TiA-C(24A) ST Lo 2.275(14) v
TiA-C(8A). . . 2292 (13%
TiALC(23A) . . 0 . 2.347(14)¥
TiA-CL(1A), - = = - oo 1.2.433(5).

©TiA-C(9A) 2,437 (A0

. TiA-Cl(2A) . S 2,438 (4)
TiA-C(22RA) .. . . L 2.461(11)96

cl(a)-Lia LT L2282

CLcl(2p)-L4A - . eo2.223) 4
Si(1A)-C(6A) - oo 1.868(11) 0 -
Si(1A)-C(7A) . . 1:866(16) - .
Si(1A)-C(4a) o T1.e11(14)
Si(1A)-C(5A) - C1.9441017)
Si(2n)-C(9A): - 1.856(14).
Si(2A)-C(10R) . . ©1.907(15)
si(2a)-C(11ia) . . 1.913(9)
ei(2A)-C(15A) -~ ..~ 1.936(13) . -
Si(3A)-C(21A) - - . - . . 1.849(12) " -

si(3A)-c(22a) - . 1.851(10)
'Si(3R)-C(20R) . S 1.873(17)

Si(3A)-C(19A) . 1.889(15)

Si (4A)-C(25A) . 1.818(16) S
 Si(4R)=C(26A) . . o) 1.854(10) -«
Si(4n)-C(24A) . . .. 1.860(10) .

Si(4R)-C(30A) . - .o - 1.89(2)
LiA-N(33A) . . T e 2.08(3)7 -
‘LiA-N(36A) .~ . S 201937
C(1A)-C(4a) - L 11.542(15)
C(2A)-C (4R) o 1.s2(2)

. C(3A)-C(4A) - ST 1.51(2)
C(7A)-C(8A) - S 1.40(2)

 C(8R)-C{9A) = 1.385(12)

. c(12n)- ~C(15a) 1.504(15) -

Cc(13A)-C(15A) 1.50(3) ..
C(14A)-C(15Ra) = | 1.59(2)
C(16A)-C(19A) - 1.45(3)
C(17A)-C(19RA) " * 1.504(16) . -
C(18A)~C(19A)- . . '1_57(2),*;Quij

C(22A)-C(23A) 1.394(16) .0
C(23A)-C(24A) 1.423(12) .

. C(27A)-C(30a) 1.528(16) "~
C(28A)-C(30A) = 1.547(15)

. C(29A)-C(30A) . A 1.50(2) .-
c(31A)-N(33a) - . L.ar@y oo
C(32A)-N(33A) S 1.469(15) L
N(33A)-C(34A) . ©1.49(3)7
C(34A)-C(35A) - 1.44(3) -

" C(35A)-N(36A) 1.56(3) .

" N(36A)-C(37A).- 1.433(14) = -
N(36A)-C(38A) 1.44(2)

 TiB-C(7B) L2.242(13)

~TiB-C(24B) - L 2.246(13)

TiB-C (8B) 2.306(13) ~ e T

TiB-C(23B) 2.354(15) .. o
TiB-C1(1B) 2.414(6). -

© TiB-C1(2B) 2.421(3) .
TiB-C(22B) 2.511(11) e

TiB-C(9B) 2.525(13);q;*'
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o o Si(1B)- C(7B)f~;>*;~.;“_ _{~ . 1.790(18)
Si(1B)-C(6B) ~~ . .. o ¥ 1.855(12) -
. Si(1B)-C(4B) = - S 187118
6i(1B)-C(5B) . . . o o1.98(2) o
i(2m)-Cc(9B) . . 1.860(17) -
}Si(2B)—C(11B)m_-1v S T1.892(10) 0
si(2B)-C(10B) . - . 1.922(12) .+
 S1(2B)-C(15B) -~ - . 0 1.931(14) -
. Si(3B)-C(20B) ... . =~ - . 1.830(13) . .~
 Si(3B)-C(19B) - . . . 1.857(12) "
si(3B)-C(22B) . .. . 1.863(11) . ~ .
© si(3B)-C(21B) .- S 1.ee5(16) 0 L
 Si(4B)-C(24B) . . ¢ 1 1.847(10) - .
Si(4B)-C(25B) . - -1.860(16)
Si(4B)-C(30B) - .82y L
- Si(4B)-C(26B). * . .1.895(10) -
LiB-N(36B) T 2.09(2)
LiB-N(33B) . - -~ . .. 2.11(4)
LiB-C(35B) . . . 2.67(4)
LiB-C(34B) " - 2.70(4)
C(1B)-C(4B) = = ' 1.546(17)v S
C(2B)-C(4B) .- 1.55(2)
C(3B)-C(4B). : 1.49(3)
C(7B)-C(8B) 1.40(2) .- -
C(8B)-C(9B) = 1.416(15) .
C(12B)-C(15B) - .. 1.538(15) -
C(13B)-C(15B) -:: 1.520(18)
. C(14B)-=C(15B) . 1.60(2) -
' C(16B)-C(19B) = - ©1.500(13) 7
C(17B)=C(19B) 1.58(2). -
C(18B)-C(19B)" 1.51(2) .
C(22B)-C(23B) . 1.38(2) - -
C(23B)-C(24B) 1.403(13) -
C(27B)-C(30B) . . S 1.815(17)
.C(28B)-C(30B) " . 1.507(16)
C(29B)-C(30B) " = : 1.51(3) - .
C(31B)-N(33B) - 1.514(18) . . -
C(32B)-N(33B) . 1.44(2) -
N(33B)-C(34B) - - 1:40(2) . o
 C(34B)-C(35B) 1.36(2) .
C(35B)-N(36B) 1.46(3) - e
. N(36B)-C(38B) -~ 1.397(19) -+ .
 N(36B)-C(37B).. ..~ 1.458(14) © -
. C(398)- C(41S)#1 ' 1.35(2).
 C(398)-C(408) . 1.64(2):
‘C(40S)-C(41S) 1.65(3) .
c(428)-C(44s). - 1.51(2)
C(428)-C(438) 1.62(3) .

C(7A)-TiA-C(24A) " - . S 1 129.6 (6).:'_,
. c(24a)-TiA-C(83) . 0 100.4(6) -
CC{7R)-TiA-C(23R) . 99.4(5) - . -
. C(8A)-TiA-C(23A) . . .82.8(5). [
 C(7A)-TiA-C1(1A) Lo 96.5(4)
 C{24A)-TiA-C1(1A). - - . 119.9(3) T
" C(8A)-TiA-C1(1A) - o 132.5 (4) :,v
‘C(23A)-TiA-C1(1A)’ l. G 115.0(3)’¢-f'lﬁam»u~
C(24A)-TiA-C(9A) - -~ =~ 92.7(5) - =~
. C(23A)-TiA-¢(9A)_ o . 95.2(5).0 ..
C1(1A)-TiA-C(9A). . . 146.7(4)y%
C(7A)-TiA-C1(22) - - L 121.6(4) 7 e
C(24R)-TiA-Cl(2A) . .96.2(3) 0, e

. e o = e~ g N




C>2001[hnencan(jhenucaISoc1 e Tral B LT T e T .
ety, Organometall
I C(23A)-TiA-C1(2R) ~ o132, ICS Ray om0009942 Supportmg Info Page 18

C1(1A)-TiA-C1(2A) .= - - 17‘-;86.02(16)x’~~ Lo T _ ¥&._ _
S C(9n)- ~TiA-C1l(23) o .83.6(3) PR NS e A
C(7R)-TiA-C(22R) = o 90.6(4) o :
C(8A)-TiA-C(22R) - . 94.2(4) o
C1(1A)-TiA-C(223) L 84.1(4)

C(9A)=TiA-C(22R) . S 120.0(5) )
Ol (2A)-TiA-C{223) =~ . © U 147.3(3)

LiA-Cl(1A)-TiA. - T 88.8(8)%
LiA-C1(2R)-TiA Cr90.0(8)
C(6A)-Si(1R)-C(7A) 115.3(6)
C(6A)-Si (1A)-C(4A) - S 106.7(6) <
C(7n)-Si(1A)-C(4B) = . 108.9(8) -
C(6R)~-8i(1A)-C(5R) 106.8(9)
C(7a)-Si(1A)-C(5A) = | 111.6(7) . T
C(4n)-Si (1A)-C(5R) ©1107.2(7) -
¢ (9A)-Si(2A)-C(10R) L ..110.2(6) -
C(9A)-Si(2A)- -c(11a) 108.9(7) .
C(10A)-Si(2a)-C(11A). 0 111.3(6)-
C(9A)-Si(2A)-C(15A) C107.3(8) .
 C(10a)-Si(2R)-C(15A) .~ "o . 112.2(8) .
C(11A)-Si(2A)-C(15R) 106.8(5). -
¢(212)-Si (3R)-C(22R) 109.4(6) -
C(21Aa)-8i(3A)- _c(z0n) . 108.8(6) o
c(22R)-Si (3A)- -C(20R) ©109.2(7)
C(21A)-Si(3R)~C(19A) - L 7110.9(9)

G (22A)~51 (3B)=C(19R) " . ©110.2(6)
-C(20A) - _si(3n)-C(19R”) . - 108.2(9Y

C(25A)-Si (4A) -C(26R) SN 110.2(8) o
C(252)-Si (4R)-C(24A) 0 115.3(68) L
 C(26A)-Si(4R)-C(24A) . . 110.5(5) °

- C{25A)- Sl(4A) —c(308) 107.1(7y,,{;gf= o
c(24R) - Sl(4A) C(30A)'5'..;=f108L2(8)35f.j; .s*

N(33A)-LiA-N(36A) I gg.2(13) = -
N(33A)-LiA-CL(23) = " .} ©114.9(11) e
'N(36A)-LiA-Cl(23a) R *120;7(12)1 2[-;5_"’
© N(33A)-LiA-Cl(1A) "  ;.fH123.1(12){.j;ﬂy __-_
N(36A)-LiA-CL(1A)" L1173y :
 C1(2a)-Lia-C1l(1A). '-',_,j‘-,95,2(12)f
 C(3A)-C(4R)-C(2B) - 112.9(14) -

c(3R)- C(4A)—C(1A)” ,“5_'.V108;8(13)'
C(2A)-C(4R)-C(1A) =,§::;‘:;106;3(17)
© ¢c(3a)-C(4n)-Si(1R) C . 110.1(15):

C(28)-C(4R)-Si(1A) T 111.1(10)
, c(1A)—C(4A)—Si(1A)¥»{ {;;,7 107.4(9)
¢ (8A)-C(7A)-Si(1A). o 125.7(10) T
/C{8A)~C(7A)-TiA. S ]“74.0(7)v/ I,

. si(1a)- —C(7A)-TiA - . S 120.6(8)
c(9A)-C(8A)-C(TA) " - i{ﬂ,-123;9(16),
' C(9R)-C(8A)- —pin e 78.8(7)
C(7A)-C(8BA)-TiA = "% }‘L_Jk'.70.1(8¥f[”' S
. C(8A)~-C(9A)-Si(2A). y;_]v'1129.5(12Y
- C(8A)-C(9A)-TiA _‘a’g5 SR 67;3(6V
53 (2A)-C(9A)-TiA : ﬂ‘;{4“.}29.0(5) “
© C(13R)-C(15A)- ~C(123). S 113.3(16)
© C(13A)-C(15A)-C(14A): 7 110.21(14) S
C({12R)-C(15R)- C(14A) ,:T_ f'lO3;6(16)§j.vﬁg,"t
C(13R)-C(15A)-Si(2R) . L112:2(14)
C(12A)-C(153) - sl(zA),s*j 108.2(9)
. c(14a)-C(15R)~ (2A)_f;fﬁ-*;108;9(12)Q1%;pw?r:1' '
. C(16A)-C(19R)- C(17A)ff. ¥,_3l08;6(19)”"
C(1€A)—C(19A)—-C(18R)- = 1+ :102: 8(16).

e e
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Sa . a . C(16A)-C(19A)-5i(3A) 10.3(14) .

R C(17A)-C(19A)-Si(3A) 113.9(11) Rl a-u“.-;>-»A e R T
 C(18A)-C(19A)-Si(3A) -~ -  109.5(14) e ,f],;;j-'f;‘»uﬂ»k e
C(23A)-C(22A)-Si(3Aa) " . -128.4(11) G Tl IR

C(23A)-C(22A)-TiA - = = 68.7(1)7.
. Gi(3A)-C(223)-TiA . - 130.5(6)

. C(22R)-C(23A)-C(24A) '122.6(14) -

. G(22A)-C(23A)-TiA o 77.7(10) ©

L C(24R)-C(23R)STiA- o o c69.3(T) L -
C(23A)-C(24R)-Si(4A) . = 126.5(8)
C(23R)-C(24R)-TiA =~ - 74.8(N)#

© Gi(4A)-C(24A)-TiA -~~~ 120.3(8)
C(29A)-C(30A)-C(27A) .~ - 109.9(19)- .
C(29A)-C(30A)-C(28A) . - 107.1(13). U
C(27A)-C(30A)-C(28R) -~ 109.1(12)

© C(29A)-C(30A)-Si(4a) . - 110.8(13) . "

. C(27A)-C(30A)-Si(4a) T . 107:8(11) -
C(28A)-C(30A)-Si(4a)- - ~112.1(13). =
C(31A)-N(33A)-C(32A)  ~ 105.8(14) "~
C(31A)-N(33A)-C(343) Cvo95(2)

© C(32A)-N(33A)-C(34A)_  ~ 106.6(15).
C(31A)-N(33A)-LiAa . . 0 118.3(13) . .-

 C(32A)-N(33A)-LiA - 112.9(14) °

| C(34A)-N{33A)-LiA. ©115.9 (170
C(35A)-C(34A)-N(33a) - - -103(3)
C(34A)-C(35A)-N(36A) :,‘,,';138(3) ,
C(37A)-N(36A)-C(38A) . . 112.9(15)"
C(37A)-N(36A)-C(35a) ..~ . 109.2(19)
C(38A)-N(36A)-C(35R) -~ - '114.2(16) =i
C(37A)-N(36A)-LiA" - S o113.6(11) 0

© C(38A)-N(36A)-LiA. -~ . . 111.4(15)°
‘C(35A)-N(36A)-LiA - - - . 94.2(14)". .
C(7B)-TiB-C(24B) - . 132.2(6) -
C(24B)-TiB-C(8B) . . 0 102.5(8) - .
C(7B)-TiB-C(23B) ~ . L 102.2(5) o
C(8B)-TiB-C(23B) .~ - . . B84.6(5) " -0
C(7B)-TiB-Cl(1B) - = 97.L(5) < i
C(24B)-TiB-CL(1B) = . . =117.0(4) -0

. C(8B)-TiB-Cl{1B)" = . 132.8(5) - .

. C(23B)-TiB-Cl(1B). = - 112.7.(4) .
C(7B)-TiB-Cl(2B) = .~~~ = 116.4(4) - - oo
C{24B)-TiB-C1l(2B) - - =~ " - 99.5(3) . LU
C(8B)-TiB-Cl(2B) . - 113.3(3)0
C(23B)-TiB-C1(2B). ..~ '134.8 (4y“"'

C1(1B)-TiB-CL(2B) ' . = " 85;80(16)
C(7B)-TiB-C(22B) - ©92.0(4) -
C(8B)~TiB-C(22B).. = - - .. ,‘93_—,(5)'__-
'C1(1B)-TiB-C(22B) - ST .83.5(4) -
'C1(2B)-TiB- c<223)(;'_ L 15073

- C(24B)-TiB-C(9B) . - 292.0(5)
C(23B)=TiB-C(9B) = .. 93.8(5). oo

_ C1(1B)-TiB-C(9B). . . 7150.6(4) 0

 C1(2B)-TiB-C(9B) . .~ . CgaL1(3)
C(22B)-TiB-C(9B)~ - . .~ 117.2(5) i

LiB-C1(1B)-TiB . " '93.3(8) .

LiB-Cl(2B)-TiB .~ “ - - 93.5(5) . -
C(7B)-Si (1B)-C(6B). ~ . . 115.5(7) "0 .

. C(7B)-Si(1B)-C(4B) = ©109.5(8) 1 -

© C(6B)-Si(1B)-C(4B) . 107.1(7) o0
C(7B)-S1i(1B)-C(5B) C108.5(T)
C(6B)-Si(1B)-C(5B) . .. 108.2(8): 0 " v o

 C(4B)-81i(1B)-C(5B) 21-‘__ U107.709) L
C(9B)-Si(2B)-C(11B)* - 111.1(7) ~
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“%. s C(11B)-Si(2B)-C(10B) 109.9(6) -
} C(9B)-S1i (2B)-C(15B) " ;11109.8(7);

C(11B)-Si(2B)-C(15B) ~ . - "107.3(6)- " =
C(10B)-Si(2B)-C(15B) =~ ~109.5(7). -
© C(20B)-Si(3B)-C(19B) - - :108.1(7) " .
C(20B)-Si(3B)-C(22B) = . 112.0(7) -
C(19B)-Si(3B)-C(22B) . = 109.0(5)

C(20B)-Si(3B)-C(21B) . 107.8(6) .
. C(19B)-Si(3B)-C(21B). .~ . - 111.3(7). .

C(22B)-Si(3B)-C(21B). . 108.7(7)" .
C(24B)-Si(4B)=C(25B) =~ = - 112.9(6) ~ .
C(24B)-Si(4B)-C(30B) . 108.6(7) " -7

- C(25B)-Si(4B)-C(30B) C1040108)
C(24B)-Si(4B)-C(26B) '~ 110.1(5)"
C(25B)-Si(4B)-C(26B) - -~ 111.8(8) "

C(30B)-Si(4B)-C(26B). = . 109.0(7). .
N(36B)-LiB-N(33B) - 92.5(13)
N(36B)-LiB-CLl(2B) .. . =~ . 114.2(13) .
N(33B)-LiB-C1(2B) - . 127.7(11)
N(36B)-LiB-CL(1B) . 122.6(9) " -
N(33B)-LiB-C1(1B) - 116.1(13) 7
“C1(2B)-LiB-Cl(1B) e - '87.‘:3(10’)‘_ .
.C(3B)-C(4B)-C(2B) '~ = 110.5(16) ..
C(3B)-C(4B)~C(1B) o 104.6(17) -
~C(2B)-C(4B)-C(1B) ‘ 1 106.6(15)
C(3B)-C(4B)-Si(1B) -~ . 111.9(14)
. C(2B)-C(4B)-Si(1B) . - .. 110.5(14)
C(1B)-C(4B)=si(1B) . 112.6(11) . . ¢
C(8B)-C(7B)-Si(1B) . 126.0(12) ) .
 C(8B)-C(7B)-TiB ~ =~ - 74.6(9)F -
 si(1B)-C(7B)-TiB .. ‘. -~ 123.3(8)"
. C(7B)-C(8B)-C(9B) = . . C127.4(17)
f_C(7B)—C(8B)—TiB‘ I ’_':<69;7(10)v'“
©C(9B)-C(8B)-TiB . . 81.7(7) . -
C(8B)-C(9B)-Si(2B) . - . 129.8(12)
. c(8B)-C(9B)-TiB 64.6(71)"
 gi(2B)-C{9B)-TiB .. _ - - 128.7(5).
 C(13B)-C(15B)-C(12B) ' .. '111.5(12) .
" C(13B)-C(15B)-C(14B) . .. = 111.3(13) -
. c(12B)-C(15B)-C(14B)  * . '107.2(14)
" C(13B)-C(15B)y-Si(2B) 107.5(11):

C(12B)-C(15B)-Si(2B) - .~ 108.7(9) - .
C(14B)-C(15B)-8i(2B) .~ 110.5(10) S
 C(16B)-C(19B)-C(18B) = . 109.3(13) .

" C(16B)-C(19B)-C(17By - @ " 104.1(12) =
By © C(18B)-C(19B)-C(17B) - . 5105.1(13)
X ; C(16B)-C(19B)-Si(3B) "~ - ‘113.5(9) .~ . ...
. c(18B)-C(19B)-Si(3B) o . 115.0(11) . °
D C(17B)-C(19B)-Si(3B) . ~  /109.0(11) I °~
" C(23B)-C(22B)- 51(35) Co 0 124:8(14)°
. C(23B)-C(22B)-TiB ~ ~ . . 67.3(8) -
. §i(3B)-C(22B)-TiB - .. 129.6(6) .
-~ C(22B)=C(23B)- ~C(24B)° 0 124-7(16) o L
 C(22B)-C(23B)-TiB .. 79.9(11) 7o
© C(24B)-C(23B)-TiB - . . T 68.1(T) .1 S
~C(23B)-C(24B)-Si(4B) ST 127.0(8) L T e
C(238)-C(24B)-TiB . . . 76.5(8) . <

'Si(4B)—C(24B)-TiB "% 0'120.8(8) - .
 C(28B)-C(30B)~C(29B) . ... 104.4(15) ¢
. C(28B)-C(30B)-C(27B) ~ ~ - 113.4(13) ‘. '
. C(29B)-C(30B)-C(27B) - 106.7{(19)
© . C(28B)-C(30B)-Si(4B) . =~ 111.1(13) " = 70
C(29B)~C (30B)-Si (4B) © - +110.2(14) i -
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e L C(34B)-N(33B)~-C(32B) 111(2) .

’ C(34B)-N(33B)-C(31B) . - 108.7(15) .-,-’ . . }‘ L o ca&.
C(32B)-N(33B)-C(31B) . 106.8(16) . - .. T
‘C(34B)-N(33B)-LiB - . 98:9(15) .. .- - E o
C(32B)-N(33B)-LiB - .. 119.1(14)

C(31B)-N(33B)-LiB -~ 111.8(16)
" C(35B)-C(34B)-N(33B). - 124(2)
C(34B)-C(35B)-N(36B) S 127(2)
- C(38B)-N(36B)-C(37B)  ~ 7113.7(14)
C(38B)-N(36B)-C(35B) =~ 109.9(15)"
'C(37B)-N(36B)-C(35B) . - 109.9(19)
C(38B)-N(36B)-LiB -~ . 113.4(15)
- C(37B)-N(36B)-LiB . 112.5(10)
C(35B)-N(36B)-LiB - = - ©96.0(14)
C(39S5)#1-C(418)-C(40S) ~  128.4(19)

C(448)-C(428)-C(438) -128(3) ]

' Symmetry transformatlons ‘used to generate equlvalent atoms: o
©#1 -x+1, —-y+2 ] #2 -x,-y+2,-z+1 . : :
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Table 9 Anlsotroplc dlsplacement parameters (A"2 X 10"3) for t1ta11y1 CC@WJPQQ)( 2)
The anisotropic displacement factor exponent takes the form

-2 pi®2 [ h"2 @*"2 ULl + ... + 2 h k'a* b* Ul2 ] . o
vi1 - u22.. . w33 w23 U1z ocwul2e o

. TiA 55(2) . 44(2) - 49(2) = . -13(2) - ~1(2) =11l
cl(1a)  76(2) 48(4)"  51(4)° . -4(3) 0 1(2).0 - -15(2)
cl(2a)  75(2) ©49(4) - 69(4) - -15(4) . - 8(2) ... -13(2)
'si(1A) . 89(3) 68(5) = 55(5) Z9(5). " -16(3). . - =26(3)
Si(2a) 65(3) - 52(4) . - 44(4) - -10(4) - 0(3)  -19(3)
Si(3A)  66(3) 56(5).  ~ 68(5) .  -29(5) 3(3) . . =5(3)
Si(4a) = 63(3) ©58(4) . - 65(5) . -24(4). T -6(3) . -13(3) .

LiA - 104(19) . 60(30) . . 40(20) ~ -20(20) -6(17). . 6(17).
©(1a)  137(13) . 120(20) . 120(20) -90(20) - -26(13) .0 -19(13)
c(2a) 169(16) - 120(20) = 80(19). ~ -20(20) - 1(15) . -111(16) .

.C(3a) 150(14) - 80(20) - 65(17) - = 8(17) - -44(13) - -49(13) .
C(4R) . 64(11) 100(20) 52(16) - . =30(17) - -14(11) = -23(11)
c(5a). 160(15) ~ 180(30)  53(17) T4(19) - -11(13) - -114(16)-
c(ea)  110(12) 110(20) - 110(20) - -50(20) . -43(12) . 38(12)" *.
c(7a)  50(9) 47(13) - -26(12) . 19(12) O =1(9). .- -33(8) I
c(8a) 57(10). - 35(14) - 66(16)  -18(15). . . 1(10) ~ -8(9).
C(9a) ~ 53(8)  31(12)  : 39(13) - 5(12)  -7(8) . -18(8) -
C(10A)°  95(10) - 44(15) . 61(15) - - -4(14)- . -1(10) -21(10) - ...
c(11a) 120(11) 74(17) 94(17) .  =55(17) . 13(11) .. -34(11)"
C(12a)  117(12) 120(20) © 110(20) . -~ =-50(20). . ~10(12) - -72(12)"
C(13A) . 38(10) 150(30)  170(30) - -10(20) . -42(12) - =1(12)
C(14a) 104(12) - 160(30)- - 60(17) =  =30(20) . .. 27(13) . .-80(14)
C(15a) ~ 81(12) ~ 100(20) = 90(19) - . -57(19) . ~ 28(13) . -57(13).
©(16a). 74(12) 200(30) - 150(30) =100(30) ~ -23(15) - -1(14) '
c(17a)  81(11) -~ 160(20) ° 100(20) . -70(20) - 7(11) o28(11)
c(18a)  59(10) . 100(20) - 220(30) . -40(20).  :29(13) - ' -36(12) .
C(192) = 59(11) - -130(20) . 81(19) . =50(20)  ~ -14(12) = - ~.3(12)

Cc(20A) - 133(12) . 64(17) . . 28(14) . 3(15) . 3(11) - .. 0(11)
‘C(21A)  93(10) . 38(14)  ~78(16) - -15(15) = ~-16(10) - -6(9)

. Cc(22n) - 74(9) 0(11) '32(12) - ©15(11) 2(9) - -5(8)

Cc(23a)  42(8) ¢ . 31(13) - 46(14) -~ 1(13) . -6(8) . -1(8):
C(24A) - 27(7) . . 99(16) . 92(16) . -70(16)  .5(8) - -13(8)
c(252) - 96(11)7 ~ 120(20) . 160(20) - =-70(20) - - 13(13) - -76(13)
C(26A) 63(9) -~ 170(20) © ~210(30).  -160(20). -~ -10(12) ~ -13(11)

. C(27A) 118(13) © . 47(17). - 140(20) . 8(19) ©-80(13) 1111y -
‘C(28A) '159(14)  180(30) 110(20) -60(20) - -21(14).- -106(16) "
C(292) 200(20) ~ 210(40) - 90(20) = - 0(30) - -21(18) . '-110(20)"
'C(30A)  81(12) " . 90(20) '~ 51(16) C6(17) T -12(11) -40(12)
C(31a) 210(20).  210(40) . 70(20). - -60(30) .. . -32(16) .. '62(18)
C(32A) © 95(13)° . 110(20). . 140(30) - 30(20) .. 19(15)- .. 9(13)
N(33a) 112(11)  33(13). . 74(15) . 37(13)  -17(10) . - -4(9)

O N(36a)  122(12) - . 61(15)  114(18) ~ -23(16) . -10(13). -27(11)

- ©c(37a)  97(14)  ©120(20)  150(30) | -10(20)  35(15) - . -40(14) .
C(38a) - 220(20) " .150(30) 200(30). =120(30) L 100(20)-  -97(19) . -
TiB 48(2). © 50(3) . 51(2) -12(2) .1 -4(2) . -13(1)
cl(1B)  79(2) 58(4). 63(4) . -12(4) . . 6(2) ' -15(2)
C1(2B) 83(2) . 60(4) - 69(4).  -29(4) . 11(2). = -19(2) -

si(1B)  67(3) - . 58(5)  88(5) .. .=7(5) . .=28(3) -7(3)

CSi(2B) . .74(3)  48(4) . 42(4). .. 0(4)  -10(3)° ~15(3) -
Si(3B)  55(3) © 55(4) .~ . 63(4) . | -23(4) .. - 1(3) . -15(3) .
Si(4B)  71(3) - -76(5) .0 77(5) - - -28(5) ~ .-21(3), . .-22(3) .

LiB - 67(16) - 100{(30) ° -100(30) = =70(30) 32(18). . -29(18)
C(1B) 145(15)  190(30).. 200(30) ";—120(30),_'*—30(16); . =59(17)

s e n N ~ew § o em x



A

c\*3B)
C (4B)

C(5B)

L

C(37B) -
C(38RB)

S.C(6B) -

c(7B)
C(8B)

c(9B)

C(10B)

C (11B),

C(12B)
C(13B)

C(14B)-
C(15B) .

C(16B)
Cc(17B)

C(18B)
C(19B) -
C(20B)

C(21B)
C(22B)
C(23B)
C(24B)

C(25B)
C(26B)

C(27B)

- C(28B)
" C(29B)
- € (30B)

C(31B)

C(32B)

N(33B)
N(36B)

92(13) .

67(12) 
1108(13),
3(10) -

61(11)
55(9)
59(9)

R IRCIN
109(11) - -

92(11)

35(9) -

121(13)

42(9) .
-98(11) -
130(8)
42(10) .

60(10)

96(10)

81(9)
55(9).

- 40(8)
- 21(7)
180(16) -
100(11)

81(11)

94(12)
132(18)

55(11) .
. 99(15)
220(30)
123(13)
- 87(10) -
93(12)
©220(20).

90(20)°
60(18)

130(30) -
120(20). -

82(19)

56(16)
- 36(14)
64(16)

78(17)

150(20)
- 160(20)
. 90(20})
60(17) -
100(20) -

102(19)

160(30) .
 53(15)
50(15) -

59(15)

- 44(15)
63(16) .
61(14) . -

110(20)

©160(20) -

130(20), .

130(20)

120(30)

- 90(20)
130(30)° ..
350(50)
.- 56(16) -
74(16) -
160(30) -
120(30)

28(14)
75(16)

7 57(15)

130(20)
. 60(15) -
©150(20)
o 101(19)
- . B5{17)
- 73(17)
©99(19) -
1102(18)
-.130(20)
- 52(15).-

86 (17)

-30(13)
50{14)
. 73(16)

7 83(15)
~68(17)
©170(20) -
1 140(20)
170(30) -
170(30) -
©..791(19)

340(50)

©120(30)
190(20)
101(17)
180(30)-
80(20)

-10(20)
-15(19)

30(20)
© - 270(20)

12(15)

. -37(16)
©214(13)

=35(17)

-20(16)
-60(20).
-20(20).
10(18) "
o-2(16)
C-62(19)°

-31(18)

=50(20).
© . -27(15)

~23(15)
10(13)
-19(14)

-39(16)

- -29(14)
70(16)

1-130(20)

-80(20)

-30(20)
-20(30) .
1-16(19)
. =40(30) -
- -110(40)
-47(19)
. -23(16) -
. 280(20) .
-50(20) "
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. 160(30)
110(20) -~
- 160(30).-
£ 180(30)

-35(15)

o32(12)

S -57(14).

S -66(12) -

C e (10)
0411)

9(9)

-32(10) -
20(10) -
21(10). .

o -16(12)
-11(10).
8(11) .-
S 22(9)
To-42(12)

116(10) -
-9(10)
-2(9)

21(9)

-2(10) .
—4(8)
-61(13)
-9(12)y

-36(11) -
- -87(13)
-59(19) . .
T -46(12)

20(20)

110(20)
-49(14)
4(11),

82(15)

50(17)
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PR 4

>)
-20(11)
L42(14)
40(11) -
-29(11) .
-25(10). " ..

©-157(8) -

S 5(9)
-41(11)

76(12)

-22(11)

o -44(13)
T -14(9)

~15(11)

:-12(1or-‘7

33(11).
~13(10) -
-36(10)

- -161(9)

5(8)

- .-11(8)

-8(7) ..
-128(15) "
-47(12)
. 52(11)
-17(12) -
24(15) .

Co22(11)

C7(15)
©70(20)-

-10(10)
0 =14(10) -

-63(14)
~74(17)
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.

Table io ) Hydrogen coordlnates (x 10"4) and’ 1sotrop1c "'
dlsplacement parameters -(AAZ X 10"3) for tltallyl (Cﬁ’w«{)ﬁt?{. 2)

. oyl e T ute)

H(1Al) 6068 . 6666 .. 2094 . 171 .
H(1A2) .. 5610 - 5956 . . - - 2327 . 171 .

. H(1A3). 6351 . . 6083 2719 o 171

© H(2Al1) " 5027 © . 5990° . - . 3579 .. 162 ..

CH(2R2) . 4318 5814 . . - 3198 L1622
H(2A3) 3829 6453 3515 L. 162
H(3A1l) . 4222 7499 00 1974 o 147

D H(3A2) 3330 . . .7415 - . 2511 .. 147
H(3A3) ~ ~ 3789 o e778 o 2190 1470 o
H(5A1) - . 5352 - ©o8342 1946 .~ . .. 183
H(5A2) . 6477 - 7775 -0 2070 . . . 183

 H(5A3) 6113 -~ 8473 . .2326 . 183 .
H(6A1l) 3533 8375 . . ..2884 .7 176
H(6A2) 4172 . o .8545 - ... 3306 .. 176 . .
"H(6A3) 3629 . [ 7816 . 3553 1760
H(72) . 6941 . . - -7013 - 3422 - . 53

H(8A). - 6335~  6156... = ' 4305 -7
H(9A) . 4897 . 7509 R 4368 . . 51. .

 H(10A) . - 5684 .. 5550 -.6119 - . 104 -
H(10B) 6570 - ¢ - 5867 ... . 5661 . . .. 104"
H(10C) -~ 5982 = - 5369 .- . .5497 - - 104
H(11a) L4416 7184 - 6168 - S 133 -
H(11B). - . 4061 7809. - .- 5573 - . 133 .
H(11C) - . 5271 75300 - .5702 0 1330
H(12A) - - - 4187 . 5361 .- °5334 . . 155
H(12B) 3810 o 5927 S 4719 . 155
H(12C) ... 2970 . .seia -~ - 5220 . 155 .
H(133) 2549 - .. 7495 . . 5293 - " .195°

- H(13B) 1961 - 6984 " - . 5146 ... 195 -
H(13C) - 2859 . 7281 % 4684 195 .

CH(14A) - .3607 . 5664 - .- 6272 155 ..
H(14B) - . 2412 5971 . | el16 : .. 155.
H(14c) - 2965 - 6479 v > 6291 - - 155
H(16A) - = 10545 . - - 5890 . - .. 4505 . - .. 203
H(16B) . 11711 . .~ .5514 - - .°.4278 . . 203
H(16C) .~ - 10773 . .- s5152° - -.4312 . 203
H(17A) 11318 5930+ - - 2783 . . 183
H(17B) 11231 © - 5173 - . 3267... - 183

‘H(17C) . 12173 . ./ 8522. .. 7 3254 . .183 7

- g(18A) ~ - 11028 - .- 7121 - . 3155. . -9'193 -
H(18B) 11878 ... 6640 ... . 3618 -0 - 193
'H(18C) - 10721 7031 -.3845 .- 1930 .

H(208) 9318 . .7341 . 2630 . . 129 .

H(20B) -, -8308 .. .. 7048. " 2671 - 12900
H(20C) =~ 9441 - 6599 . . 2463~ -~ 129
‘H(21A) - 9136 - . 5200 . .. . 3440 . ... 107 ..
'H(21B) - 8006 .. .. 5656 . . 3645 . . 107 .
‘H(21C) . 8858 .. ' 5213 .0 04113 00 0 1070
H(22R) - 8496 . .7438 7 .0 3879 . - 50 ;

- H(23A) ©ogp2 . - 6198 o 4767 7. B3
H(24A) . 6762 .. - 7244 . 7 5066 .. .. 77
H(25A) . 9446 . = 7991 -0 4406 .o 170
H(25B) - . 9244 . 8598 . . - 4750 . 170 .
H(25C). . 8464 - . . 8697. .. . 4278 . .0 170 -
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;¢~ ?' - H(26B) . - 6598 8858 " 5215 - 1190,
' © - H(26C) o 7365 8743, 7775698 ?;:‘“‘190 S

CUH(27AY . 010228 o -_6871. -quf'g 5207 . . 162 -

. H(27B) .- 9483 - . - 6321 .. . 5444’ . 162
H(27C) - 10298 . .. - 6319 . 5860 .. 162
H(28A) - 9969 . 7922 - 5677 . - 197
H(28B) 9975 - 7386 - 6324 ¢ . 197
m(2sc) - . 9001 . 8062 . 6158 . . . 197
H(29A) . 7961 . 6563 . 6219° .- . . 2467 - o

. H(29B) 7820 72240 6496 - 246 -

. H(29C) . 8802 . - . 6519 . - 6637 246
W(31A) - - 4832° .. - . 9839 2370 . . 273

m(3iB) . 5567 - - 10395 - 1 02175 - 0273 oo

" H(31C) ©4318 C ‘10709 0 ¢ 2188 . . 273
H{323) 3657 - 10325 3674 . 217
H(32B) 3606 . . 9845 - 32590 - 217,

H(32C) . 13252 . 10726 . . 3031 217

“H(34a) 0 5131 . . 11298 . 24420 321 .
w(34B) 4228 . 11429 - . 2966 . 321

H(35a) 5305 ..~ 11351 ° 3504 . 275
H(35B) 6154 . 11358 - - 2962 . 275
H(37a) 7660 . . 10415 - 2975 4 2010 o
“UH(37B) . 8105 . - 10010 - . 3608 . . 201
H(37C). . = 7744 10890 . .. - .3385.. ..~ 201l
. H(38A) 5666 - . 10407 ... 4430 - . 262
‘H(38B) - 6491 10894 .. - 4288 .. 2620
m(38c) 6886 - 10014 o 4499 . 2627

H(1Bl) 10426 12898 . . - 2517 . . 23T o
CH(1B2) 9988 L. 13559° 7 . 1957 - Co237
CH(1B3) - - 11039 - 13523 . 2210 - 0 237 ¢

H(2B1) 12156 = . - 11914 .. 2385 .. 215

H(2B2) - 12668 . ‘12598 2124 0. 2150

- H(2B3) - 12817 12025 . 1754 - .. 215 . ..

- m(3B1) 11971 13080 . 865 - . 168
H(3B2) 11949 13621 - - 1242 . - 168
H(3B3) - 10897 . - . 13657 .. - . .99 - 168 - -
H(5B1) 9813 .. 11690 . . 2621 0 . 213

-H(5B2). 10937 © 11143 2528 . 2130 . o
H(5B3) ~ . 9932 11083, | . 2289 2130
H(6B1) ~ 12139 - 11336 - .. 1264 .. - 190 .
H(6B2) . 11647 - . 11955 - - 697 - .. 190
H(6B3) - 11153 . = . 11269 1011 0 o 1900
H(7B) . 8695 - . 12665 . .- 1544 .. . 7-75
‘H(8B) .. 8825 - . 13709 . - .0 - 694 . . 66
H(9B) - . 9878 ~ -~ 12552 . .. . 177¢ " . 62
"H(10D) 8042 - .. 14882 .- =991 .. ° 135
H(10E) 8354 .. - 14817- . =358 . (135

CH(10F) . - ' 7508 <+ . -14416 - .- —404 - 135
H(11D) 8816 - 13507 - . -1504° .. - 124
H(11E) - 8281  =. _ 13021 - - SU5=930 00 124

. H(11F), ~ - 9499 . . 127370 0 . =11290 000 124

H(12D). 10356 . - 14782 S -583 0 o173

CH(12E). 11562 oo 14492 .. 2802000 173 -
H(12F) 11041 - 14004 - ¢ =222 0 Lo 173
H(13D) =~ 11200 .. - 13012 o e-1296.0 -0 1597

CH(13E) . 11542 . 12900 .. - =659 ~ 159
H(13F) - 12093 . - 13366. . .© . -1238 . 159 .
H(14D) 9860 14996 ...  -1606 . .. 1360
H(14E) =~ ~ 10136 - . 14334 " - = '-1899. - C136

“H(14F) - 11046 . 14672 - -1839. = .. 136 o
H(16D) - . 5145 . . 14050 . . 02865 . - o 143 ¢
H(L6E) .~ 3971 . . ~ 14409 . . 26757 . 143 .

" H(16F)- ¢ - 4879 S .114809 2351w T 143

e
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~ H(17E) .- 3700 13392, . 2481 1123
, H(17F)_ ©.a788 _t': 12919 *=;';; 2754 :'1;1 '133~,;
H(18D) - 4465 - . 14085 - .0 1249 . 179
H(18E) 4504 . 14828 .. 1365 . . 179 .
H(18F) . . 3563 14455 - 1675 - . . 179
"~ H(20D) C 7750 . 14176 L1480 . . 109
"H(20E) ~ .~ 6886 14610 Coo.1882 L v 1090
H(20F) . 6657 . - -14684 - 1230 . 1097
H(21D) 6815 -~ 12478 - 2724 . .94
H(21E)- - 6990 .. .. 13174 =~ 2857 - ... . 94
H(21F) . 7856 - 12748 - . 2450 . 94
H(22B) - 6588 - 12502 . ..o 14720 0 L 63
H(23B) 6727 . -~ 13808 . .- 558 . " . g6
H(24B) -~ 7556° ... 12873 oL 40 . 64
H(25D) - - -~4982 11577 o821 176 0
H(25E) © ~ . 5059 .. ©.12157 o- 1138 1760
H(25F) .~ 6023~ ..11453.. . ' 1122 . 176
H(26D) 6273 . 11501 o391 ¢ 181
H(26E) 7362 .. 11394 =143 .0 181
H(26F) ~ 6981. 12065 .. - .. -709 . . 181
. H(27D) - -~ 4800 . . 13844 . .- 245 . 180 -
H(27E) . 3987 - 13358 . . ' 563 - 180 -
H(27F) .2 3722° . © 14005 -34 180 -
H(28D) - 4470 ~ ' 12347 - . =537 . 195
H(28E) . 3508 - "13050 T -518° . 195
H(28F) . 3795 . . 12400 . . 74 195 .
H(29D) . ~ 5641 .. . 13802 - = - =761 . . - 2307 -
H(29E) 4544 -~ - ..13877 -~ . -985 = . 230
H(29F) 5528 .. 13201 . -1044 - T -0230 -
H(31D) 11374 . 9560 . - 984 S 313 0
H(31E) = . - 11881. - 9075 - .1589 . . 313
“H(31F) - - 11508 7. . .9954 . . 1444 . 313 ) :
"H{(32D) - - 9612  °. .. 9314 .~ . 2550 < . 363
H(32E) 10425 . .9814. - 2382 © 363
H(32F) - 10847 S 8941 “0 2496 L 03630
H(34C) 10608 - 8655 - - 1354 - . - 253 .
CH(34D) - . .°10077 - 8467 - © 2010 V2530
. H(35C) . 8686 - . 8644 S n1762 0 199
CH(35D) . . 9315 : 8552 1157 o 0199 . .
H(37D) 7272 . 9567 - L1799 o 2137
H(37E) .+ = 7047~ .9169 . . . 1367 213 . .
CH(37F) .- 6791 10048 1186 - - T 213 0
H(38D) . - 9170~ . © 9530 . . - 3200 0. .203 .
H(38E) - - 7997.. - .. 10044 . - 263 - 7203
'H(38F)- . 8202 . - - 9167 - .. 450 ... 203

s




© 2001 American Chemical Society, Organometallics, Ray om0009942 Supporting Info Page 27

Z

. C | C27A
o \C30A M

- Cla - ClA

A




e28
R

© 2001 Am

>

ériéﬁn ._Ch'e}micaI’S oc1ety,0rganometalhcs, Ray | om0009942 Supportmg 1nf6 Péig




'iIdéﬁiifieétiéhttoaé}jftv
E;Emﬁi;iéa;;f§¥ﬁ;1;-;;i
th?mtiatweith':a:g
-'Teﬁﬁeratﬁfé’
f.Wavelenéth‘l”
'tcrystal syatem,bspacé group R

'_Unit'cell d;menslcns'AtY:i::"

 voiﬁme’
. :z; CaiCu;atédtaénsitf:iét  :
,Qabsgrpéiog ;Qéffiaiéﬁﬁa?"7”
EF(oobj"kv | |

"Crystal 51ze

_Limiting indices -

1Refihementfmethod

'V'Goodness -of- flt on F*Z
‘ F1na1 R 1nd1ces [I>2s;gma(I)]
R 1nd1ces (a11 data)

- ~Largest d1ff..peak and hole
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”anonocllnlc, ;

- “b;= 10. 8590(5) A

e

“«fo<=h<=23,

' ReflectiohsbcoiiectedklruniQue'a_'3431 / 3481

Data / restraintS”/ paraﬁetérs_l

7R1 = o 0445,.wnz,

Rl

af;c3o HGG 514 ]:7* B
”55539 19
zaom K

'ﬁfjo 71073 A

cz/efi

-aalpha 90 deg.

19'0594(10) a , .
':beta‘= 104.922(3) deg

18 7038(10) A

‘-gamma = 90.deg.l:

t{t5374° 5(3) A“3

vat4. 0. 957 Mg/mAa B
a‘?r{o,174‘mmA_1‘?i

,é‘%lizbs i;::_“

'7'f° 12 % 0 15-x 0. 20 ﬁh 2tt;.

' Theta range for data collect;onﬁ-_z 18 to 25 50 deg.'k

:tR(i#t)fé_o;qobqj'

H'Comﬁletenesé tbhtheta = 25.50. 99 9 %--:

T_Full-matrlx least—squares on F“Z

3481 / o/ 286

4t1 017'"

‘0.1188

o 0711, WRZf . 0.1246

0. 318 and 0. 181 e.Ar-3
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. 'Tabie12 Atomlc coordlnates ( X 10“4) and equlvalent 1sotrop1c f
'dlsplacement parameters. (A*2 x 1043) for allyl S
- U(eq) is def;ned as one thlrd of the trace of ‘the orthogonallzed ”Cfv
._aULJ tensor. st ' ' ' A :

(¢

”Fa““d~_/)

-:"C(l)"-
. .e(2)
Toes)
 i c(4),_:
. 8i(5)
. .c(8) .-

c(ry . -

- c(8)
SC(9)
" ©(10).
: Sl(ll)
Te(12)

C(13),';j*

c(4)
. €(15)

:C(IS)Q {:Z

oe(1T)

. 4111(1) -

7 4310(2) -

. 3458(2) ...
T 3901(2)
5308(2)

.5640(2). ..

. 'a668(1) .
o 4356(1)
- 3683(1)
: 1 3313(1);ZV‘A
. 2384(2) ¢
1 3913(2) .
- 3266(1)

. 2759(2)
 2s8a(3)
- 4024(2)

2 7717(2)
.- 8648(3) -
- 8197(4)
- 6516(3) -
. 7505(1) -
=+ 79059(3) .
U 6549(4) " .
" emazqa)
-5475(2) -
. 5096(2)
'3565(1) .
© - -3804(4)
. ..2853(3)"
1 2528(2)
.3065(3) - -
©1241(3)
. 2399(3)

So=28(2)
"750(2)*;,,

76(2)

371338(1)j
1638(2)
1092(2)
©2149(1)-
.1927(1)
. 1867(1)
. 1507(1) .
.888(2) "
- 975(2)
- 2304(2).
1 2738(2)

 U72(1)’“'

Cos7(Ly
Co3e(1)

oas(1)
Coas(1)y .
o 87(1)
C1o72(1) R

54(1)

ey
2030(3) " - '
. 2832(2)

-87(1)

LB e
o 80(1). i
a3y

“73(1) .




»
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‘-fTébleﬁB Bond lengths [A] and angles [deg] for allyl‘CjC@
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~pourd 9

o e(1)-c(3)
S c(1)-C(4)
c(1)-c(2)
1. e(1)-si(5)

Si(5)-c(7)
si(5)-C(6)

" 8i(5)-C(8)

“c(8)-C(9).

'ﬂ.C(a)—c(a)#1

C(9)-Cc(10) -

. e(10)- 51(11) ,
. si(11)-c(13)
Coosi(i1)-c(12)
Csi(11)-c(14)
. c(1a)-c(15) T
';:C(14)—C(17)'
' C(14)-C(16)

C(3)—C(1)—C(4)
c(3)-Cc(1)-C(2)

- c(4)-c(1)-c(2)

c(3)-c(1)-si(5)

. c(4)-C(1)-Si(5)

c(2)-Cc(1)-8i(5)
C(7)-Si(5)-C(6)

C(7)-Si(5)=C(8) ~
" c(6)-Si(5)-C(8)
c(7)-8i(5)-C(1)

.C(6)'S1(5)-C(1)

c(8)-si(5)-C(1) -

e(n- _c(8)-C(8)#1
. c(9)-c(8)-si(5)

| c(8)#1-C(8)-Si(5)

C(10)~C(9)-C(8) -

©(9)-C(10)-si(11) =
‘©(10)~-Si(11)-C(13)
‘e (10)-Si(11)-C(12)
- c(13)-si(11)-c(12)
. e(10)-8i(11)-c(14)
©(13)-Si(11)-C(14) -
c(12)-8i(11)-C(14) -
C(15)-Cc(14)-C(17) .

C(15)-C(14)~-C(16)
C(17)-C(14)-C(16)
C(15)-C(14)-si(11)

'-;C(17)fC(14)eSi(11),a'
- c(16)~-C(14)-8i(11)

” f1;525(4) o
s 1.530(4) .-
Y. 1.537(3)
S 1.e03(3)
. 1.866(3) 7 . .
. .1.869(3) RPN
S 10803(2).
S 1.571(4) -
L -1.324(3).0 0 ¢
- 1.863(2)
7 1.865(3)
. 1.868(3) e en
S .1.889(2) ...
o 1.529(4)
o 1,532(4)-<; j;\,L L
'”1;538(4) e

- .109.0(3)
109.2(3) . o
CU107.1(3) L L
+110.5(2) -

S112.0(2)

. 109.1(2)
©.108.62(19)

~107. 73(13)

'108.63(13) .
. .111.03(15)
. 108.09(15) .
- 112.65(10)
113.99(11)
110.11(14)
 ©110.52(16) . -

C127.6(2).

125.12(18). .-
109.67(13)

108.02(15)
.109.9(2) -
©109.72(11)
S 7109.49(15) 0
- 109.97(15) . -
108.3(3)
. 108.0(3) .

. 7108.9(3) .

7 110.88(19) - -
109.53(17) .
S 111.2(2).

. Symmetry transformations used to generate equivalent atoms: Do
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9'A

'Table:m An:.sotroplc dlsplacement parameters (A'*Z ‘= 10A3) for allyl LQ@WFO
The an:.sotrop:.c displacement factor exponent takes the fcrm._ o )
—2 p:.*2 [ h"z a**z Ull + v_.’..» _+ 2 ‘h k a¥*, b* 012 ] ’ T

vl Cg22 . ouss . U23 BT - I ‘vz

c(1) . s8(2)  55(1) a3y o 10(1) @y -
Ce(2) 97(3) 75(zy.jz»_]51(2){"_ . 18(2) %1:;;,3(2)f tteiz(z);id__hu
.c(3) . 64(2) 96(3)-57,“78(2)31_1:723(2)‘»‘2.3;9(2)j cam2)
Ccqa) | 104(3) . 74(2) Us1(2) o (2 m2(2) o -26(2) ¢
si(5)  47(1) . 41(1) o 42(1) 3(1) . o12(1) o =T
c(6) - -93(3) - 57(2) . “g3(2) . - - 7(2) . 11(2) e35(2)
(7)o 62(2) . e5(3) . 67(2) J10(2) o 32(2) o . 8(2)
c(s) =~ 39(1) - 30(1) - 42(1) —2(1) 0 12(1) C2(1) B
c() a6(1) 3201 a1(1l) . o o3(1 o 21(1) ey
CoG10)  46(1) .. 40(1) . 49(1) sz 3@y e
si(11) 44(1) 42(1) - .. 54(1) S =1(1) PRV YC D REEEE-X ¢ ) I
c@2) - 69(2) . ‘ga(2) - - 88(3) o 14(2) _“;—18(2);,f;g-14(2y .
L c(13) - -88(3)  e6(2)- - 65(2) -17(2) - 26(2) . -16(2)
©c(1a) . 52(2) . 3g(1) .. 76(2) . - 4D oo2s()) o -3(L).
c(15) 93(3) - . 65(2) . 102(3). 12(2) . 85(2) 6(2) ,
c(16) 103(3) - Cas(2)  112(3) o -3(2) S 34(3) - =20(2)7 o
ey | 732 75(2) . T7(2) S28(2) 122y B(2) v
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- pablefS. . Hydrogen coordinates’ ( x 1044) and isotropic . ‘322 3" SRR
.. displacement parameters (A*2 x 10‘3);forvallying (C@f&F?FLﬁ‘h />,[.;',: |

. H(2a)

H(2B)

- H(20)
. H(3R)
CH(3B) 0

CUH(30)

O m@an)
. H(4B) =

‘H(4C)

N T S

:“:1LH(SC)f

H(7a)

© H(7B)

COR(7C)
CH(8) oo

- E(10)
‘- H(123a) ..

*fjn(123)

- H(120)
' H(132)

H(13B)
U H(130)
" H(15A)
H(15B)
_H(15C)

- H(1leéa) -
" H(16B) - . -

H(16C)

- H(17Aa)

H(17C)

-77a342(15)
o .:3960(20) .
©4780(20)
T ..3617(18) .
.3072(19) .
.. 3290(18) -
.. .3470(20) .
:.3727(18)
S a327(29)
. 4930(20).
- '5504(16).
.. 5670(17)
Y. 5802(19) .
- 6001(19)
. .5430(17)
 4306(11) -
. 4684(12) - -
.3344(12) ¢
.. 2453(19)
.. 2070(30)
1 2120(20).
©-3930(20)
- 4390(20)
:/3750(20) . -
.- 2904(15)
. .2260(20)
- 2721(16)
1 2588(17) . |
'2992(18) -
1.3325(18) -
4210(20) -
4301(17)"
4018(15)

:9390(20) -
8560(30) .
- 8250(30) © ..
©.9030(30) .
-~ '8380(30) -
. 7590(30)

6810(30)

" 5980(30)
' 6390(30)
 9600(30) .
. 9380(30)
.. 9050(30)
"7070(30)
'6400(30). .
' 5880(30) . -
| 17146(18). -
4895(18)
. 5665(19)
- 4190(30)
~. '4240(40)
©.-3010(40)
3340(30)
' 2650(30)
--1980(30) -
°3900(30)
~3130(30)
/2590(20) .
1270(20)
- 750(30)
. 910(30) - -
3240(40)
2000(30)
.1890(30)

- 180(16)
. -480(20)
© =220(20)
©1043(18)
 300(20) -
. 1044(19)
. =390(20)

318(18)

©.-130(20)

~1700(20) .

1 171309(17)
2075(18)

700(20)

1500(20)
'910(18) . .
- 2283(11)

1788(11) .
. 2013(12)
. 480(20) .

1210(30)

- 690(20)

- 600(20)
 1260(20)

. 1780(20) ©
. '2948(16) .

©'2340(20)

. 3130(17)

. 1612(18)

1 2513(19) -
1744(18)
©-3080(20) -

'2527(19)

3260(17)

Lo75(9) -
‘120(14)
126(13)

112(12)

© o 104(11)
'105(12)

T 126(12)
98(12)
110(13)

116 (14)

. 89(10)
.. 82(10)
133(13) -

107 (14)

91(12),' 

38(5) .

- 45(6) . .
- 'B1(6) -
S112(13) - -
'180(20)
- 154(15)
.. 137(16) .
- 102(13) -
. .128(12) .

84(9)

113(13) .
81(9)

77(11)

116(12)
104(11) -
© 148(16) -

103 (11)

Co79(e)
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