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Figure 1.

Figure 2.

Figure Legends.

Perspective view of the C39H4405Si molecule showing the atom
labelling scheme. Non-hydrogen atoms are represented by Gaussian
'ellipsoids at the 20% probability level. Hydrogen atoms are shown

with arbitrarily small thermal parameters, and are not shown for the

benzyl or trimethylsilyl groups.

View of the molecule omitting the phenyl carbons of the benzyl

~ groups.

%
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Table 1. Crystallographic Experimental Details

formula | | C39H4405Si
formula weight 620.83 |
crystal dimensions (mm). 0.44 x 0.24 x 0.12
crystal system ' monoclinic
space group | P21 (No. 4p
unit cell parameters? | '

a (A) 11.401 (2)

b(A) » 12.219(2)

¢ (A) - 137162

Bdeg)  108.353(10)

Vv (A3) | 1813.6 (5)

z | | 2 |
Pealcd (g cm-3) 1137

4 (mm-1) ' 0.105

B. Data Collection and Refinement Conditions

diffractometer 4 | Siemens P4/RA¢

radiation (4 [AD Mo Kot (0.71073)

monochromator : incideni-beam, graphite crystal
temperature (°C) 4 -60 -

scan type _ - 6-20

data collection 26 limit (deg) 50.0 ,

total data collected 6323 (-13<h<13,-14 < k<14,0<1<16)

independent reflections 6323

(continued)
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Table 1. Crystallographic Expei'imental Details (continued)

number of observations '(NO) 3100 (Fo2 2 20(F52))

structure solution method direct methods (SHELXS-869)
refinement method full-matrix least-squares on F2 (SHELXL-93¢)
data/restraints/parameters 6315 [Fo22 —30(1’02)]/ 0/407
goodness-of-fit (S} © 1.089 [Fo2 2 -30(F,2)] |
final R indicess |

F2>20(F?) R1 = 0.0810, wR2 = 0.1763

all data | Ry = 0.1738, wRy = 0.2366
largest difference peak and hole ~  0.349 and 0.318e A3

“The absolute stereochemistry of the molecule could not be assigned crystallo-
graphically but had been established via chemical means.

bObtained from least-squares refinement of 28 reflections with 23.1° < 20<256°.

‘Programs for diffractometer operation and data collection and reduction were those
of the XSCANS system supplied by Siemens.

dSheldrick, G. M. Acta Crystallogr. 1990, A46, 467.

¢Sheldrick, G. M. J. Appl. Cryst. , in preparation. Refinement on F,?2 for all
reflections except for 8 having Fq2 < -30(F,2). Weighted R-factors wR3 and all
goodnesses of fit S are based on F,2; conventional R-factors Rj are based on F,,
with Fy, set to zero for negative Fo2. The observed criterion of Fo2 > 20(F,2) is used
only for calculating R1, 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.

fS = [Zw(Fo2 - F)2/(n - p)]1/2 (n = number of data; p = number of parameters
varied; w = [(A(Fo2) + (0.0550P)2 + 1.9911P}-1 where P = [Max(Fg2, 0) + 2F:2]/3).

8R1=Z| |Fol - |Fel | /Z1Fol; wRy = [ZulFo? - F2)2/ ZuFoH)11/2.




Table 2. Atomic Coordinates and Equivalent Isotropic Displacement Parameters

Atom

GQRAQR0RAQRQ8

x
0.0736(5)
-0.1369(4)
-0.1153(4)
0.1403(4)
0.0347(5)

~ 0.1538(7)

0.0427(7)
-0.0250(6)

~ -0.0553(6)

0.0607(6)
0.1244(7)

0.2668(8)

0.3796(8)

0.5072(9)

0.3782(23)
0.6184(16)
0.0263(19)
0.0437(17)
0.1503(15)
0.1703(16)
0.0819(26)

-0.0250(20)

-0.0439(13)
-0.1328(7)
-0.2439(7)
-0.2377(8)

-0.3401(10)

-0.4463(10)
-0.4577(9)
-0.3559(10)

- -0.2279(6)

-0.2055(6)
-0.2335(7)

y

-0.1483(4)

-0.2070(4)
-0.1985(4)
-0.1638(4)

0.0937(4)

-0.0476(5)
-0.0930(6)
-0.1741(6)
-0.1193(5)
-0.0750(6)
0.0082(6)
-0.0671(6)
-0.0834(7)
-0.0795(8)
0.1195(10)
0.0335(24)
-0.1000(9)
-0.1696(9)
-0.1669(11)
-0.2285(16)
-0.2903(12)
-0.2946(12)
-0.2320(13)
-0.3147(6)
-0.3393(6)

-0.4192(8)

-0.4428(11)
-0.3934(11)
-0.3170(11)
<0.2905(9)
-0.1594(6)
-0.0751(6)
0.0325(7)

z
0.2919(3)

0.1269(4)

-0.0694(4)
-0.0143(3)
0.0613(5)

0.1743(5)

0.1955(5)
0.1112(5)
0.0065(5)
-0.0134(5)

~ 0.0698(5)

0.2305(6)
0.2901(6)
0.5179(7)
0.4087(13)

© 0.3804(10)

0.3604(9)
0.4544(8)
0.5273(14)
0.6138(12)
0.6275(11)
0.5534(17)
0.4664(12)
0.1643(6)
0.1946(5)
0.2649(7)

0.2966(9)
0.2554(9)

0.1815(9)
0.1507(7)
-0.1429(5)
-0.2142(6)
-0.2069(6)

Ueq, A2
0.0691(14)*
0.0639(13)*
0.0632(13)*
0.0595(13)*

0.082(2)*
0.059(2)*
0.062(2)*
0.054(2)*
0.053(2)*
0.060(2)*

0.0622)*
0.068(2)*

0.092(3)*
0.105(3)*
0.444(25)*

- 0.509(30)*

0.223(10)*
0.099(4)*
0.134(4)*
0.148(6)*
0.163(9)*
0.158(6)*
0.127(4)*

- 0.069(2)*

0.058(2)*
0.088(3)*
0.131(4)*

0.129(5)*

0.125(4)*
0.107(3)*
0.064(2)*
0.055(2)*
0.069(2)*
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Table 2. Atomic Coordinates and Displacement Parameters (continued)

Atom
29
C30
31
C32
C33
C34
C35
C36
C37
C38
C39

x -
-0.2121(8)
-0.1618(9)

~ -0.1311(8)

-0.1531(7)
0.2160(9)
0.2911(7)
0.2503(8)
0.3180(9)
0.4303(10)
0.4710(10)
0.4025(9)

y
0.1117(7)

0.0775(9)
-0.0290(9)
-0.1048(7)
-0.1430(8)
-0.2442(7)
-0.3481(8)
-0.4373(8)
-0.4228(11)
-0.3205(12)
-0.2293(9)

.z :
-0.2724(8)

-0.3455(8)
-0.3539(6)
-0.2882(6)
-0.0751(7)

-0.0818(5)

-0.0768(6)
-0.0851(7)
-0.1051(8)
-0.1102(8)
-0.0982(6)

Uegq, A2

0.085(3)*
0.091(3)*
0.089(3)*
0.074(2)*

0.096(3)*

0.069(2)*
0.081(2)*

0.098(3)*

0.109(3)*
0.112(4)*
0.091(3)*

Anisotropically-refined atoms are marked with an asterisk (*). The form of
the anisotropic displacement parameter is: exp[-2r2(h2a*2Uy; + k2b*2U23 + 2c*2U33
+ 2klb*c*Ua3 + 2hla*c*U13 + 2hka*b*U17)].
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Table 3. Selected Interatomic Distances (A) |

Atom1l Atom2 Distance o ~ Atoml Atom?2 Distahce

Si 8 1.841(9) Ci15 C16 1.32(2)

si O - 182709 o C16 C17 1.32(2)

Si Cl0 = 1.83(Q2) . Q17  Ci8 1.38(2)

Si Cll  1.821(15) C19 C20 1.482(9)
o1 (o) 1.426(8) C20 1 1.359(11)
o1 C12 1.358(11) C20 5  1.366(11)
2 G 1.417(7) Q1 2 139%8(12)
o2 C19 1.409(7) 2 3 1.311(13)
03 C4 1.428(7) c23 C24 1.353(13)
o3 26 1.442(7) 24 Cc25 1.392(12)
04 5 1.417(8) 26 7 1.496(9)
o4 33 1.39909) 7 28  136410)
o5 G 1.441(8) c7 C32 - 1.378(10)
c1 [o) 1.493(10) Cc28 Cc29 1.394(11)
Ccl C6 1.526(10) C29 C30 1.367(12)
Cl 7 1.297(10) C30 C31  1362(13)
o) 3 1.534(9) C31 C32 1.369(11)
3 C4 1.522(9) Cc33 C34 1.523(12)
C4 C5 1.531(8) C34 C35 1.361(11)
C5 C6 1.530(9) C34 C39  1.370(10)
7 C8 1.304(10) (oc I o] 1.360(11)
Ci2 C13 1.505(14) Cl%  C37 1.403(12)
C13 Cl4  131Q2 C37 C38 1.343(14)
C13 C18 1.312) c8  C¥ 1.400(13)

Ci4 C15 1.36(2)
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Table 4. Selected Interatomic Angles (deg)

Atoml Atom2 Atom3 Angle Atoml Atom2  Atom3 Angle
C8 Si e 10994) *©  Cl4 C13 C18 118.8(12)
Cs Si C10 107.7(6) C13 C14 C15 120.8(13)
cs8 Si Cl11 1088(7) = Cl4 C15 Cl6  121.0(16)
(o) Si C10 109.4(8) - CI5  C16 C17 118.4(17)
o) - Si Cl11 106.8(6) C16 C17 C18 120.0(17)
C10 Si Cll  1142(12)  Ci13 C18 C17 121.0(14)
@) o1 C12 113.6(7) o2 C19 C20 111.0(6)
c3 o2 C19 113.1(5) C19 C20 21 119.1(7)
C4 o3 C26 113.7(5) C19 C20 C5 12347
C5 o4 C33  112.6(6) C21 C20 C25 117.3(8)
o) C1 Cé 113.5(6) C20 21 c2 120.5(9)
o) C1 7 124.1(7) o BN o] Cc23 121.2(10)
C6 Cc1 7 121.5(7) 2 Cc23 C24 119.9(10)
o1 (o] C1 112.3(6) C23 C4 C5 '119.7(10)
o1 o) 3 108.2(5) C20 5 - C4 121.2(9)
c1 o] 3 110.5(6). o3 26 Cc7 112.8(5)
02 3 (o) 109.4(5) C28 27 C32 118.2(7) -
o2 3 C4 1087(5)  C26 27 C28  121.6(D)
(o] 3. 4 109.8(5) . C26 c7 C32 12027
o3 C4 c3 107.7(5) 7 C28 C29 122.0(8)
o3 C4 cs 1106(5)  C8 C9 C30 117.4(8)
a3 G 5 111.8(5) C29 C30 C31 122.2(9)
o4 C5 C4 108855 - C30 C31  C32 119.09)
04 C5 C6 111.165) @ C27 C32 C31  121.3(8)
"B o Cs 109.6(6) o4 C33 C34 110.7(7)
o5 C6 Cc1 109.9(6) C33 C34 C35 123.2(8)
05 C6 (0] '105.3(5) - C3 C34 C39 118.0(8)
Cl Cé6 C5 108.4(5) C35 C34 C39 118.8(9)
C1 7 C8 177.3(9) C34 C35 C36 122.1(8)
Si c8 7 128.4(8) . C35 C36 - C37 119.5(10)
o1 C12 C13 -112.009) C36 C37  C38 118.6(10)
C12 C13 Cl4 118.7(17) - C37 C38 C39 121.409)
Cl2 C

13 C18  1225(18) 4 C9 C38 119.6(9)
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Table 5. Torsional Angles (deg)

Atoml Atom2 Atom3 Atomd Angle  Atoml Atom2 Atom3 Atomd  Angle

o  Si 3 o 116.4(8) - 03 C C O4 -57.4(6)
c0 Ssi O -2.7(13) 03 C C G -179.105)
ci si 3 @ 127002 o T < SR <. Y o 62.7(7)
cz o1 @ a 115.7(11) G o o Ce -59.0(7)
cz2 o1 Q@ G -12100 o4 & € 05 179.2(5)
Q@ o0 Cc2 Cc13 1711312 o4 G G «a 63.2(7)
cy o2 G Q@ -10666) c4 ¢ C6 O5 -60.4(7)
cy 02 G 133.6(6) G4 O ce C 57.2(7)
G 02 C9 0 17136 a o c8  si -15.7173)
26 03 4 G 13086 O C2 C13 Cu 818016
26 03 €1 G -106.7(6) OF C2 C13 CB 98716

‘4 03 @6 70.1(8) C12 C13 Cl4 CI5  180.0(11)
33 o4 G G4 152.6(6) Cl8 Ci3 Cu4 CI5 0438
33 o4 G Cb -86.6(7) C12 C3 Ci8 CI7  -1799(11)

s 04 3 CH -1747(6) Cl4 C13 C18 C1I7  -04(18)
6 a < o 177.7(5) C13 Ci4 C15 Cl6  -1.7(22)
6 a @ 5688 @ Cl4 Ci5 C6 C17 2.8(25).
g a < o 7.9(10) 'C15 C6 C17- CI8 -2.7(25)
g a @ G -113.08) Cl6 C1I7 C18 C13 1.6(21)
2 a @ 05 56.6(7) 2 C19 C0 Ca  -15.97)
g a G 05  -1333( 02 C19 C0 C5 284011
Q@ @ o ¢ 808 - Cl9 Q0 C1 . C2 17879
g <a c 112.1(8) 25 @0 Ca1 2 -5.3(13)
Q@ a «a cs -76.5(168) Cl9 @0 C5 C4  17960)
C6 c1 7 (o] 114.5(167) Q@1 0 5 4 3.7(14)
o Q@ a o2 62.97) 20 @1 2 B 4.0(17)

01 Q2@ O Gt -177.96) @ &2 3 U -0.8(20)
1 Q a 02  -173.8(5) 2 2 Cu ©C5 -0.8(20)
a o o c -54.5(7) 3 4 5 C -0.8(18)

‘2 3 <« o3 -61.8(7) 03 6 €7 C8B -108.0(7
o0 G C4 cs 176.5(5) o3 @6 C7 C 70.7(8)
Q C3 C4 03 178.6(5) 26 7 C8 C9 179.5(7)
Q G o 56.8(7) 2 @7 8 0.8(10)
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Table 5. Torsional Angles (continued)

Atoml Atom2 Atom3 Atord  Angle Atoml Atom2 Atom3 Atomd  Angle
Q26 Q7 2 1 17977 33 M4 CB  CH  178.60)
28 @7 G2 31 - -1.0310) CH C4 5 C%6 1.713)
27 @8 9 €0 02011 33 C4 CH CB  -176709)
@28 @9 o0 C -1.2013) 35 C4  C9  CB8 0.4(13)
29 0 1 Cc» 11014 CHM 35 %6 C¥ 3614

30 1 2 0.0(12). 5 €% CI7  CB 34016
04 3 4 CB 303311 C6 C7 C8 CH 1407
o 3 CcH C38 |

CH 15270 37

C39 C4 -0.5(16)
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7 Table 6. Anisotropic Displacement Parameters (Uij, Ay

Atom Up. Uaz U3 Uiz Uz
Si 0.158(3) 0.146(3)  0.096(2)  0.046(2)  -0.0502)  -0.087(3)
01 0.094(4) 0.063(3) 0.0493)  -0.003(3) 0.019(3) 0.003(3)
02 0.062(3) 0.050(3) . 0.083(3)  0.014(3) 0.027(3) 0.003(2)
03 0.068(3) 0.045(3)  0.065(3) .= 0.0022)  0.0043)  -0.005(2)
o4 0.062(3) 0.056(3)  0.061(3).  0.014(2) 0.020(2)  -0.003(3)
05 0.072(3)  0.045(3)  0.11865)  0.0123)  00183)  -0.001(3)
! 0.067(5) 0.044(4)  0.058(4)  -0.004(3) 0.006(4)  -0.003(4)
Ne) 0.071(5)  0.049(4) - 0.061(5)  -0.009(4)  0016(4)  0.001(4)
c3 0.0524)  0.045@4)  0.065(4)  0.003(3) 0.020(3) 0.003(3)
C4  00514) 0.041(4) 0.061(4) 0.005(3) 0.009(4) 0.002(3)
- C5 0.068(5) 0.045(4) 0.056(5) 0.014(3)  0.003(4)  -0.009(4)
Cé 0.062(5) 0.043(4)  0.075(5)  0.011(4) - 0.012(4)  -0.003(4)
7 0.087(6)  0.049(4)  0.060(5)  0.009(4) 0.012(5)  -0.010(4)
c8 0.082(6)  0.092(7)  0.084(6)  0.021(5)  -0.002(5)  -0.009(5)
e’ 0.096(6) 0.1228)  0.086(7)  0.012(6) 00145  0.014(6)
CI0  0716(49)  0.054(8) 0.258(20) -0.028(10) -0.279(27)  0.055(15)
C11 ~ 0293(23) 1.035(74)  0.109(11)  0.164(23) -0.066(13)  -0.473(38)
Cl2  0517(30) 0.0989) 0.10609)  0.022(7)  0.173(14)  0.099(13)
C13  0177(13)  0.063(7)  0.065(7)  -0.012(5) 0.048(8) 0.017(8)
Cl4.  0160(13)  0.126(11)  0.127(11) -0.027(10)  0.062(10)  -0.043(10)
C15  0.167(14)  0.140(15  0.100(12) -0.028(10) -0.008(10)  0.036(11)
Clé  0337(31)  0.085(10) 0.071(9)  0.0028)  0.068(14)  0.023(14)
C17  024021) = 0.113(11)  0.174(15) -0.010(13)  0.141(16)  -0.028(12)
C18  0130(11) 0.108(11)  0.126(12) -0.043(9)  0.0188)  0.017(9)
'C19  0083(6)  0.046(5  0.093(6) -0.004(4)  0.049(5)  -0.003(4)
C20  0.063(5)  0.053(4)  0.060(4) 0.008(4)  0.021(4)  0.000(4)
C21  0.066(6) 0.099(7) 0.104(7) 0.020(6)  0.031(5)  -0.002(5)
C2  00858)  0.174(12) 0.12809)  0.05809)  0027(7)  -0.022(8)
C23 00727 0.196(13)  0.1209)  0.053(9)  0.0297)  -0.023(8)
. C24  0.060(6) 0.183(13)  0.129(9) 0.030(9) 0.0256)  0.003(7)
C25  0.101(8) 0.133(9)  0.083(7) 0.036(6) 0.026(6) 0.003(7)
C26  0.053(4) 0.066(5) 10.009(4)

Uss

" 0.066(5)

- 0.001(4)

-0.008(4)




