CrossMark

organic compounds

Acta Crystallographica Section E
Structure Reports
Online

ISSN 1600-5368

[4-(Di-tert-butylfluorosilanyl)phenyl]-
methanol

Ljuba lovkova-Berends, Christina Dietz and Klaus
Jurkschat*

Fakultit Chemie, Technische Universitit Dortmund, 44221 Dortmund, Germany
Correspondence e-mail: klaus.jurkschat@tu-dortmund.de

Received 3 August 2010; accepted 5 August 2010

Key indicators: single-crystal X-ray study; T = 173 K; mean o(C-C) = 0.003 A;
R factor = 0.037; wR factor = 0.070; data-to-parameter ratio = 16.9.

The asymmetric unit of the title compound, C;sH,sFOS;i,
contains two independent molecules. Each of the Si atoms
approximates the expected tetrahedral geometry with Si—F
bond lengths of 1.6128 (11) and 1.6068 (11) A in the two
independent molecules. In the crystal, supramolecular chains
along a are found mediated by O—H- - -O hydrogen bonds.

Related literature

For synthetic background, see: Iovkova er al. (2009). For
related structures, see: Iovkova et al. (2009); Bradtmoller et al.
(2006).
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Experimental

Crystal data

C,sH,sFOSi
M, = 268.44
Triclinic, P1
a=83213(5) A
b =12.4011 (7) A

¢ =17.1036 (9) A

a = 103.581 (5)°

B =101.553 (5)°

y = 107.487 (5)°

V = 1564.96 (18) A3

Z=4
Mo Ko radiation
w=015mm™"!

Data collection

Xcalibur2 CCD diffractometer
Absorption correction: multi-scan
(CrysAlis RED; Oxford
Diffraction, 2008)
Tmin = 0.928, Tyax = 1.000

Refinement

R[F? > 20(F%)] = 0.037
wR(F?) = 0.070

S =081

5698 reflections

337 parameters

T=173 K
0.26 x 0.14 x 0.12 mm

5698 measured reflections
5698 independent reflections
3074 reflections with 7 > 20(1)
Rine = 0.042

H atoms treated by a mixture of
independent and constrained
refinement

Apmay =027 ¢ A7

Apmin = =024 ¢ A3

Table 1 .

Hydrogen-bond geometry (A, °).

D—H---A D—H H---A D---A D—H---A
O7—H7A---027" 0.74 (5) 2.01 (5) 2.707 (3) 157 (5)
027—H27A.-027" 0.76 (3) 2.00 (3) 2727 (3) 160 (5)
O7—H7B---O7" 0.70 (4) 2.14 (3) 2787 (4) 154 (5)
027—H27B---O7" 0.80 (4) 1.92 (5) 2707 (3) 167 (4)

Symmetry codes: (i) x+1,y,z; (ii) —x, =y +1,—z+1; (iii) —x+1,—y+1,—z+1;
@(iv)x—1,y,z.

Data collection: CrysAlis CCD (Oxford Diffraction, 2008); cell
refinement: CrysAlis RED (Oxford Diffraction, 2008); data reduc-
tion: CrysAlis RED; program(s) used to solve structure: SHELXS97
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97
(Sheldrick, 2008); molecular graphics: DIAMOND (Brandenburg,
2006); software used to prepare material for publication: pubICIF
(Westrip, 2010).

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: TK2698).
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$1. Comment

In the title compound, (I), the Si atoms show a distorted tetrahedral configuration, with bond angles ranging from 104.23
(7) ° (F2—Si2—C21) to 118.45 (9) ° (C31—Si2—C35). The Si—F bond lengths of 1.6128 (11) A (Sil—F1) and 1.6068
(11) A (Si2—F2) are comparable with that in terz-butylfluorodiphenylsilane, Si—F = 1.6004 (10) A (Bradtméller et al.,
20006). In the crystal packing, molecules aggregate into supramolecular chains along a via O-H---O hydrogen bonding,
Table 1 and Fig. 2.

S2. Experimental
The title compound was prepared according to a literature procedure (Iovkova et al., 2009). The crude product was

recrystallized from hexane to give colourless crystals.

S3. Refinement

The C-bound H atoms were geometrically placed (C—H = 0.93-0.96 A) and refined as riding with Ui,(H) = 1.2Ueq(C).

The O—H atoms were located in a difference Fourier map but for each OH-groups, this was disordered over two
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positions of equal weight (from isotropic refinement).
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Figure 1
The molecular structure of the first independent molecule in (I) showing the atom-labelling scheme and displacement
ellipsoids at the 30% probability level. Only one orientation of the disordered H atom of the OH group (bound to C7) is

shown and the remaining H atoms have been deleted.
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Figure 2

The molecular structure of the second independent molecule in (I) showing the atom-labelling scheme and displacement

ellipsoids at the 30% probability level. Only one orientation of the disordered H atom of the OH group (bound to C27) is

shown and the remaining H atoms have been deleted.

Figure 3

Supramolecular chain in the crystal of (I). One dimensional polymer is formed in a direction via OH---O-bridges. Each of

the displayed H atoms is present 50% of the time and other H atoms have been omitted.

[4-(Di-tert-butylfluorosilanyl)phenyllmethanol

Crystal data

C15H25FOSi
M,=268.44
Triclinic, P1
a=83213(5A
b=12.4011(7) A
c=17.1036 (9) A
o =103.581 (5)°

£=101.553 (5)°
y=107.487 (5)°
V=1564.96 (18) A3
Z=4

F(000) =584
Dy=1.139 Mg m3
Melting point: 355 K
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Mo Ko radiation, 2 = 0.71073 A

Cell parameters from 5698 reflections
6=2.5-25.5°

4=0.15mm™

Data collection

Xcalibur2 CCD
diffractometer

Radiation source: Enhance (Mo) X-ray Source

Graphite monochromator

Detector resolution: 16.0560 pixels mm!

489 frames via w-rotation (Aw = 1°) and two
times 40 s per frame (8 sets at different x—
angles) scans

Absorption correction: multi-scan
(CrysAlis RED; Oxford Diffraction, 2008)

Refinement

Refinement on F?

Least-squares matrix: full

R[F?>20(F*)]=0.037

wR(F?)=0.070

§=0.81

5698 reflections

337 parameters

0 restraints

Primary atom site location: structure-invariant
direct methods

Special details

T=173K
Block, colourless
0.26 x 0.14 x 0.12 mm

Tin = 0.928, Thax = 1.000
5698 measured reflections
5698 independent reflections
3074 reflections with 7> 2a([)
R =0.042

Omax = 25.5°, Opin = 2.5°
h=-10—9

k=-15—14

[=0-20

Secondary atom site location: difference Fourier
map

Hydrogen site location: inferred from
neighbouring sites

H atoms treated by a mixture of independent
and constrained refinement

w = 1/[c*(F,?) + (0.0317P)]
where P = (F,2 + 2F2)/3

(A/G)max = 0.001

AP =027 ¢ A7

Apmin=—0.24¢ A>3

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry.
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes.

Refinement. Refinement of F2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F2,
conventional R-factors R are based on F, with F set to zero for negative F2. The threshold expression of F? > o(F?) is used
only for calculating 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.

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (42)

X y z Uso®/Usg Occ. (<1)
Sil 0.21087 (9) 0.53468 (5) 0.86407 (4) 0.02174 (17)

Si2 0.14914 (9) ~0.00184 (5) 0.27572 (4) 0.02178 (17)

F1 0.20462 (15) 0.44023 (10) 0.91521 (7) 0.0292 (3)

) 0.05148 (16) ~0.13240 (9) 0.28033 (7) 0.0329 (3)

07 0.5783 (3) 0.43277 (19) 0.53749 (11) 0.0423 (6)

027 ~0.1288 (3) 0.40525 (16) 0.50475 (12) 0.0451 (6)

H7A 0.660 (6) 0.441 (4) 0.525 (3) 0.026* 0.50
H27A ~0.074 (5) 0.456 (3) 0.492 (3) 0.025% 0.50
H7B 0.519 (6) 0.447 (4) 0.510 (3) 0.017* 0.50
H27B ~0.213 (6) 0.408 (3) 0.520 (2) 0.015% 0.50
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Cl
C2
H2A
C3
H3A
C4
C5
HSA
C6
H6A
C7
H7D
H7C
Cl1
C12
HI2A
HI12B
HI12C
C13
HI3A
HI13B
HI13C
Cl14
HI4A
H14B
H14C
C15
Cl6
HI6A
H16B
H16C
C17
HI7A
H17B
H17C
C18
HIBA
H18B
HI18C
C21
C22
H22
C23
H23
C24
C25
H25
C26

0.2944 (3)
0.3008 (3)
0.2634
0.3610 (3)
0.3619
0.4204 (3)
0.4156 (3)
0.4551
0.3529 (3)
0.3498
0.4856 (3)
0.5621
0.3856
-0.0251 (3)
-0.1355 (3)
~0.2566
~0.1266
-0.0923
~0.0466 (3)
~0.1687
~0.0053
0.0207
~0.0985 (3)
-0.2219
-0.0373
-0.0823
0.3711 (3)
0.5595 (3)
0.6419
0.5850
0.5691
0.3552 (3)
0.4439
0.2407
0.3710
0.3433 (3)
0.4252
0.3620
0.2251
0.0847 (3)
~0.0082 (3)
~0.0377
~0.0583 (3)
-0.1194
~0.0194 (3)
0.0705 (3)
0.0965
0.1225 (3)

0.48053 (18)
0.36675 (18)
0.3177
0.32447 (18)
0.2475
0.39537 (19)
0.50816 (19)
0.5573
0.54993 (18)
0.6263
0.3454 (2)
0.3055
0.2862
0.51978 (18)
0.38556 (19)
0.3745
0.3472
0.3513
0.5789 (2)
0.5664
0.5444
0.6629
0.5731 (2)
0.5556
0.6579
0.5391
0.68180 (18)
0.6837 (2)
0.7539
0.6840
0.6142
0.78949 (19)
0.8614
0.7923
0.7820
0.6950 (2)
0.7703
0.6317
0.6914
0.09866 (18)
0.05502 (19)
~0.0251
0.1263 (2)
0.0935
0.24503 (19)
0.29039 (19)
0.3700
0.21910 (18)

0.77482 (12)
0.75402 (12)
0.7855
0.68797 (13)
0.6755
0.64003 (12)
0.65974 (13)
0.6286
0.72536 (13)
0.7367
0.56882 (13)
0.5882
0.5234
0.82264 (13)
0.78331 (14)
0.7601
0.8258
0.7395
0.75359 (14)
0.7317
0.7091
0.7769
0.89152 (14)
0.8681
0.9133
0.9361
0.94140 (13)
0.94900 (14)
0.9930
0.8967
0.9620
0.91528 (14)
0.9551
0.9140
0.8604
1.02885 (13)
1.0676
1.0479
1.0256
0.35247 (12)
0.40438 (13)
0.4002
0.46184 (13)
0.4957
0.47002 (13)
0.41831 (13)
0.4218
0.36147 (12)

0.0195 (5)
0.0233 (5)
0.028*
0.0259 (6)
0.031*
0.0215 (5)
0.0296 (6)
0.035*
0.0280 (6)
0.034*
0.0325 (6)
0.039*
0.039*
0.0239 (5)
0.0375 (6)
0.056*
0.056*
0.056*
0.0400 (7)
0.060*
0.060*
0.060*
0.0403 (7)
0.060*
0.060*
0.060*
0.0271 (6)
0.0395 (6)
0.059*
0.059*
0.059*
0.0437 (7)
0.066*
0.066*
0.066*
0.0445 (7)
0.067*
0.067*
0.067*
0.0212 (5)
0.0285 (6)
0.034*
0.0319 (6)
0.038*
0.0251 (6)
0.0320 (6)
0.038*
0.0276 (6)
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H26 0.1846 0.2525 0.3281 0.033*
C27 —0.0724 (3) 0.3224 (2) 0.53407 (14) 0.0399 (7)
H27C —0.1666 0.2721 0.5495 0.048*
H27D 0.0272 0.3648 0.5843 0.048*
C31 0.0532 (3) —0.00873 (18) 0.16479 (12) 0.0264 (5)
C32 0.1582 (3) 0.0998 (2) 0.14295 (13) 0.0487 (7)
H32A 0.2772 0.1034 0.1497 0.073*
H32B 0.1581 0.1713 0.1798 0.073*
H32C 0.1046 0.0922 0.0858 0.073*
C33 —0.1372 (3) —0.0130 (2) 0.15359 (14) 0.0466 (7)
H33A —0.2040 —0.0803 0.1671 0.070%*
H33B —0.1898 —0.0203 0.0963 0.070%*
H33C —0.1363 0.0589 0.1904 0.070%*
C34 0.0475 (3) —0.1222 (2) 0.10223 (13) 0.0426 (7)
H34A —0.0180 —0.1908 0.1149 0.064*
H34B 0.1654 —0.1200 0.1067 0.064*
H34C —0.0084 —0.1268 0.0461 0.064*
C35 0.3920 (3) 0.02815 (18) 0.31370 (12) 0.0226 (5)
C36 0.4563 (3) —0.0465 (2) 0.25128 (14) 0.0396 (7)
H36A 0.3878 —0.1295 0.2381 0.059*
H36B 0.5781 —0.0321 0.2758 0.059*
H36C 0.4432 —0.0247 0.2007 0.059*
C37 0.5025 (3) 0.15982 (19) 0.33339 (14) 0.0395 (6)
H37A 0.4636 0.2078 0.3725 0.059*
H37B 0.4888 0.1806 0.2825 0.059*
H37C 0.6243 0.1736 0.3575 0.059*
C38 0.4238 (3) —0.0041 (2) 0.39535 (14) 0.0447 (7)
H38A 0.3555 —0.0865 0.3842 0.067*
H38B 0.3894 0.0445 0.4363 0.067*
H38C 0.5466 0.0098 0.4166 0.067*
Atomic displacement parameters (4?)
Ull (]22 U33 U12 U13 U23
Sil 0.0253 (4) 0.0237 (4) 0.0206 (4) 0.0121 (3) 0.0116 (3) 0.0066 (3)
Si2 0.0236 (4) 0.0189 (4) 0.0209 (4) 0.0072 (3) 0.0062 (3) 0.0039 (3)
F1 0.0361 (9) 0.0327 (7) 0.0269 (7) 0.0165 (7) 0.0139 (7) 0.0150 (6)
F2 0.0346 (9) 0.0207 (7) 0.0438 (8) 0.0079 (7) 0.0158 (7) 0.0103 (6)
o7 0.0370 (15) 0.0663 (13) 0.0395 (13) 0.0232 (11) 0.0288 (11) 0.0246 (10)
027 0.0452 (14) 0.0305 (12) 0.0754 (15) 0.0197 (11) 0.0415 (12) 0.0170 (10)
Cl 0.0163 (13) 0.0234 (13) 0.0196 (12) 0.0072 (11) 0.0062 (11) 0.0073 (10)
C2 0.0263 (15) 0.0230 (13) 0.0254 (13) 0.0091 (12) 0.0149 (12) 0.0101 (11)
C3 0.0264 (15) 0.0213 (13) 0.0298 (14) 0.0102 (12) 0.0106 (12) 0.0035 (11)
C4 0.0155 (14) 0.0312 (14) 0.0190 (12) 0.0107 (11) 0.0070 (11) 0.0053 (11)
(O8] 0.0349 (16) 0.0336 (15) 0.0322 (14) 0.0161 (13) 0.0205 (13) 0.0182 (12)
C6 0.0383 (17) 0.0234 (13) 0.0294 (14) 0.0173 (13) 0.0163 (13) 0.0076 (11)
C7 0.0378 (17) 0.0440 (16) 0.0269 (14) 0.0253 (14) 0.0162 (13) 0.0121 (12)
Cl1 0.0287 (15) 0.0222 (13) 0.0260 (13) 0.0137 (12) 0.0116 (12) 0.0084 (11)
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C12 0.0235 (16) 0.0381 (16) 0.0454 (16) 0.0085 (13) 0.0065 (13) 0.0101 (13)
C13 0.0327 (17) 0.0486 (17) 0.0431 (16) 0.0206 (14) 0.0060 (14) 0.0189 (14)
Cl4 0.0360 (18) 0.0456 (16) 0.0499 (17) 0.0237 (14) 0.0239 (15) 0.0130 (13)
C15 0.0295 (15) 0.0238 (13) 0.0273 (14) 0.0099 (12) 0.0124 (12) 0.0031 (11)
Cl16 0.0307 (17) 0.0383 (15) 0.0377 (15) 0.0089 (13) 0.0068 (13) —0.0017 (12)
C17 0.0462 (19) 0.0288 (15) 0.0499 (17) 0.0106 (14) 0.0173 (15) 0.0025 (13)
C18 0.0477 (19) 0.0450 (17) 0.0286 (15) 0.0115 (15) 0.0133 (14) —0.0050 (12)
C21 0.0217 (14) 0.0258 (14) 0.0173 (12) 0.0109 (11) 0.0037 (11) 0.0077 (10)
C22 0.0283 (15) 0.0249 (13) 0.0330 (14) 0.0096 (12) 0.0092 (13) 0.0103 (12)
C23 0.0263 (16) 0.0484 (17) 0.0275 (14) 0.0163 (13) 0.0134 (13) 0.0158 (13)
C24 0.0247 (15) 0.0349 (15) 0.0202 (13) 0.0178 (12) 0.0072 (12) 0.0071 (11)
C25 0.0435 (17) 0.0268 (14) 0.0307 (14) 0.0189 (13) 0.0142 (13) 0.0070 (12)
C26 0.0383 (17) 0.0277 (15) 0.0234 (13) 0.0133 (13) 0.0169 (13) 0.0116 (11)
C27 0.0365 (18) 0.0518 (17) 0.0350 (16) 0.0263 (15) 0.0126 (14) 0.0051 (13)
C31 0.0300 (15) 0.0261 (14) 0.0183 (12) 0.0101 (12) 0.0023 (11) 0.0028 (10)
C32 0.067 (2) 0.0525 (18) 0.0264 (15) 0.0215 (16) 0.0095 (15) 0.0157 (13)
C33 0.0416 (18) 0.0554 (18) 0.0326 (15) 0.0267 (15) —0.0075 (14) —0.0004 (13)
C34 0.0434 (18) 0.0502 (17) 0.0240 (14) 0.0211 (15) —0.0011 (13) —0.0029 (12)
C35 0.0231 (15) 0.0227 (13) 0.0200 (13) 0.0063 (12) 0.0067 (12) 0.0055 (10)
C36 0.0311 (17) 0.0461 (16) 0.0456 (16) 0.0189 (14) 0.0148 (14) 0.0123 (13)
C37 0.0265 (16) 0.0366 (16) 0.0409 (16) 0.0061 (13) —0.0006 (13) 0.0022 (12)
C38 0.0347 (18) 0.0645 (19) 0.0401 (16) 0.0214 (15) 0.0070 (14) 0.0247 (14)
Geometric parameters (A, ©)

Sil—F1 1.6131 (11) Cl6—H16C 0.9600

Sil—C1 1.8677 (19) C17—HI17A 0.9600
Sil—C15 1.885 (2) C17—H17B 0.9600
Sil—C11 1.886 (2) C17—H17C 0.9600

Si2—F2 1.6072 (11) C18—HI18A 0.9600
Si2—C21 1.865 (2) C18—H18B 0.9600
Si2—C31 1.876 (2) C18—HI18C 0.9600
Si2—C35 1.885 (2) C21—C22 1.389 (2)
07—C7 1.412 (3) C21—C26 1.394 (3)
O7—H7A 0.74 (5) C22—C23 1.377 (3)
O7—H7B 0.70 (4) C22—H22 0.9300
027—C27 1.402 (3) C23—C24 1.376 (3)
027—H27A 0.76 (3) C23—H?23 0.9300
027—H27B 0.80 (4) C24—C25 1.380 (3)
Cl—C2 1.392 (3) C24—C27 1.506 (3)
C1—C6 1.396 (2) C25—C26 1.381 (3)
C2—C3 1.382 (2) C25—H25 0.9300
C2—H2A 0.9300 C26—H26 0.9300

C3—C4 1.389 (2) C27—H27C 0.9700
C3—H3A 0.9300 C27—H27D 0.9700

C4—C5 1.374 (3) C31—C34 1.536 (3)
c4—C7 1.508 (3) C31—C32 1.540 (3)
C5—Co6 1.387 (3) C31—C33 1.540 (3)
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C5—HS5A
C6—HO6A
C7—H7D
C7—H7C
Cl11—C14
C11—CI13
Cl11—C12
Cl12—HI2A
C12—HI12B
Cl12—HI12C
C13—HI3A
C13—HI13B
C13—HI13C
Cl14—HI14A
C14—H14B
C14—H14C
C15—C17
C15—C18
C15—C16
Cl6—HI16A
Cl6—HI16B

F1—Sil—Cl1
F1—Sil—Cl15
C1—Sil—Cl15
F1—Sil—Cl1
Cl1—Sil—Cl11
C15—Si1—Cl11
F2—Si2—C21
F2—Si2—C31
C21—Si2—C31
F2—Si2—C35
C21—Si2—C35
C31—Si2—C35
C7—O7—H7A
C7—O7—H7B
H7A—O7—H7B

C27—0O27—H27A
C27—027—H27B
H27A—027—H27B

C2—C1—C6
C2—C1—sSil
C6—C1—Sil
C3—C2—Cl1
C3—C2—H2A
C1—C2—H2A
C2—C3—C4
C2—C3—H3A

0.9300
0.9300
0.9700
0.9700
1.538 (3)
1.538 (3)
1.541 (3)
0.9600
0.9600
0.9600
0.9600
0.9600
0.9600
0.9600
0.9600
0.9600
1.537 3)
1.538 (3)
1.540 (3)
0.9600
0.9600

104.81 (8)
104.91 (8)
112.43 (9)
105.55 (8)
109.86 (9)
118.05 (10)
104.23 (8)
105.14 (8)
111.74 (9)
105.42 (8)
110.49 (10)
118.46 (9)
131 (3)

111 (4)

109 (5)

127 (4)

108 (3)

122 (5)
116.25 (17)
120.95 (14)
122.80 (15)
122.00 (17)
119.0

119.0
120.86 (19)
119.6

C32—H32A
C32—H32B
C32—H32C
C33—H33A
C33—H33B
C33—H33C
C34—H34A
C34—H34B
C34—H34C
C35—C37

C35—C36

C35—C38

C36—H36A
C36—H36B
C36—H36C
C37—H37A
C37—H37B
C37—H37C
C38—H38A
C38—H38B
C38—H38C

C15—C17—H17C
H17A—C17—H17C
H17B—C17—H17C
C15—C18—HIBA
C15—C18—HI18B
H18A—C18—HI18&B
C15—C18—HI8C
H18A—C18—H18C
H18B—C18—HI18C
C22—C21—C26
C22—C21—Si2
C26—C21—Si2
C23—C22—C21
C23—C22—H22
C21—C22—H22
C24—C23—C22
C24—C23—H23
C22—C23—H23
C23—C24—C25
C23—C24—C27
C25—C24—C27
C24—C25—C26
C24—C25—H25
C26—C25—H25
C25—C26—C21
C25—C26—H26

0.9600
0.9600
0.9600
0.9600
0.9600
0.9600
0.9600
0.9600
0.9600
1.530 (3)
1.531 (3)
1.535(2)
0.9600
0.9600
0.9600
0.9600
0.9600
0.9600
0.9600
0.9600
0.9600

109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
115.72 (18)
120.48 (15)
123.79 (14)
122.27 (19)
118.9
118.9
121.22 (18)
119.4
119.4
117.76 (19)
120.68 (18)
121.56 (19)
120.90 (19)
119.5
119.5
122.12 (18)
118.9
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supporting information

C4—C3—H3A
C5—C4—C3
C5—C4—C7
C3—C4—C7
C4—C5—C6
C4—C5—HS5A
C6—C5—HS5A
C5—C6—Cl1
C5—C6—HO6A
C1—C6—HO6A
O07—C7T—C4
O07—C7—HT7D
C4—C7—H7D
O07—C7T—H7C
C4—C7—HTC
H7D—C7—H7C
C14—C11—C13
C14—C11—C12
C13—C11—C12
Cl14—Cl11—Sil
C13—C11—Sil
C12—C11—Sil
C11—CI12—HI12A
C11—C12—H12B
HI2A—C12—HI12B
C11—C12—H12C
HI2A—C12—H12C
H12B—C12—H]12C
C11—CI13—H13A
C11—C13—H13B
HI3A—C13—H13B
C11—C13—H13C
HI3A—CI13—H13C
HI13B—C13—HI13C
C11—C14—H14A
C11—C14—H14B
HI14A—C14—H14B
C11—C14—H14C
HI14A—C14—H14C
H14B—C14—H14C
C17—C15—C18
C17—C15—C16
C18—C15—C16
C17—C15—Sil
C18—C15—Sil
Cl16—C15—Sil
C15—Cl16—HI6A
C15—Cl16—H16B

119.6
118.02 (17)
123.09 (17)
118.89 (18)
121.05 (18)
119.5
119.5
121.81 (19)
119.1
119.1
113.41 (18)
108.9
108.9
108.9
108.9
107.7
108.45 (17)
108.59 (17)
108.09 (18)
113.09 (15)
111.37 (14)
107.10 (14)
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
108.54 (17)
108.67 (18)
107.65 (19)
113.11 (16)
110.18 (14)
108.54 (15)
109.5
109.5

C21—C26—H26
027—C27—C24
027—C27—H27C
C24—C27—H27C
027—C27—H27D
C24—C27—H27D
H27C—C27—H27D
C34—C31—C32
C34—C31—C33
C32—C31—C33
C34—C31—Si2
C32—C31—Si2
C33—C31—Si2
C31—C32—H32A
C31—C32—H32B
H32A—C32—H32B
C31—C32—H32C
H32A—C32—H32C
H32B—C32—H32C
C31—C33—H33A
C31—C33—H33B
H33A—C33—H33B
C31—C33—H33C
H33A—C33—H33C
H33B—C33—H33C
C31—C34—H34A
C31—C34—H34B
H34A—C34—H34B
C31—C34—H34C
H34A—C34—H34C
H34B—C34—H34C
C37—C35—C36
C37—C35—C38
C36—C35—C38
C37—C35—Si2
C36—C35—Si2
C38—C35—Si2
C35—C36—H36A
C35—C36—H36B
H36A—C36—H36B
C35—C36—H36C
H36A—C36—H36C
H36B—C36—H36C
C35—C37—H37A
C35—C37—H37B
H37A—C37—H37B
C35—C37—H37C
H37A—C37—H37C

118.9
112.91 (17)
109.0
109.0
109.0
109.0
107.8
108.43 (17)
108.07 (19)
108.64 (18)
110.55 (14)
112.49 (15)
108.54 (14)
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
108.51 (16)
108.29 (18)
108.12 (17)
111.45 (15)
113.31 (15)
106.99 (13)
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
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supporting information

HI16A—C16—H16B
C15—Cl16—H16C
HI16A—C16—H16C
H16B—C16—H16C
C15—C17—HI7A
C15—C17—HI17B
H17A—C17—H17B

F1—Sil—C1—C2
C15—Si1—C1—C2
Cl11—Sil—C1—C2
F1—Sil—C1—C6
C15—Si1—C1—C6
C11—Sil—C1—C6
C6—C1—C2—C3
Sil—C1—C2—C3
Cl1—C2—C3—C4
C2—C3—C4—C5
C2—C3—C4—C7
C3—C4—C5—C6
C7T—C4—C5—C6
C4—C5—Co—C1
C2—C1—C6—C5
Sil—C1—C6—C5
C5—C4—C7—07
C3—C4—CT7—07
F1—Sil—C11—C14
Cl1—Sil—C11—C14
C15—Si1—C11—C14
F1—Sil—C11—C13
C1—Sil—C11—CI13
C15—Si1—C11—C13
F1—Sil—C11—CI12
C1—Sil—C11—Cl12
C15—Si1—C11—C12
F1—Sil—C15—C17
C1—Sil—C15—C17
C11—Sil—C15—C17
F1—Sil—C15—C18
C1—Sil—C15—C18
C11—Sil—C15—C18
F1—Sil—C15—C16
C1—Sil—C15—C16
C11—Sil—C15—C16

109.5
109.5
109.5
109.5
109.5
109.5
109.5

13.58 (19)
126.97 (18)
~99.40 (18)
~166.59 (17)
~53.2(2)
80.4 (2)
0.2 (3)
179.61 (17)
0.9 (3)

—0.6 (3)
179.7 (2)
0.2 (3)
179.4 (2)
0.9 (3)

—0.6 (3)
179.53 (17)
14.0 (3)
~166.4 (2)
72.77 (15)
~174.73 (14)
~44.03 (17)
~164.80 (14)
~52.30 (17)
78.40 (16)
~46.82 (14)
65.68 (14)
~163.61 (12)
~162.48 (14)
84.19 (17)
~45.33 (17)
~40.80 (17)
~154.13 (14)
76.35 (17)
76.84 (14)
~36.49 (17)
~166.01 (13)

H37B—C37—H37C
C35—C38—H38A
C35—C38—H38&B
H38A—C38—H38B
C35—C38—H38C
H38A—C38—H38C
H38B—C38—H38C

F2—Si2—C21—C22
C31—Si2—C21—C22
C35—Si2—C21—C22
F2—Si2—C21—C26
C31—Si2—C21—C26
C35—Si2—C21—C26
C26—C21—C22—C23
Si2—C21—C22—C23
C21—C22—C23—C24
C22—C23—C24—C25
C22—C23—C24—C27
C23—C24—C25—C26
C27—C24—C25—C26
C24—C25—C26—C21
C22—C21—C26—C25
Si2—C21—C26—C25
C23—C24—C27—027
C25—C24—C27—027
F2—Si2—C31—C34
C21—Si2—C31—C34
C35—Si2—C31—C34
F2—Si2—C31—C32
C21—Si2—C31—C32
C35—Si2—C31—C32
F2—Si2—C31—C33
C21—Si2—C31—C33
C35—Si2—C31—C33
F2—Si2—C35—C37
C21—Si2—C35—C37
C31—Si2—C35—C37
F2—Si2—C35—C36
C21—Si2—C35—C36
C31—Si2—C35—C36
F2—Si2—C35—C38
C21—Si2—C35—C38
C31—Si2—C35—C38

109.5
109.5
109.5
109.5
109.5
109.5
109.5

7.40 (19)
120.43 (18)
~105.41 (18)
~171.79 (17)
-58.8 (2)
75.4(2)
~0.7 (3)
~179.99 (17)
0.6 (3)

0.4 (3)
~179.0 (2)
-12(3)
178.2 (2)

1.1 (3)

~0.1 (3)
179.14 (18)
~141.9 (2)
38.8 (3)
~46.43 (16)
~158.90 (15)
70.95 (17)
~167.81 (14)
79.72 (17)
~50.43 (18)
71.93 (16)
~40.53 (17)
~170.68 (14)
~166.07 (12)
~54.03 (15)
76.69 (16)
71.20 (14)
~176.76 (13)
~46.05 (17)
~47.87 (15)
64.17 (15)
~165.11 (14)
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supporting information

Hydrogen-bond geometry (4, °)

D—H-A D—H H-A DA D—H-A
07—H74--027 0.74 (5) 2.01 (5) 2.707 (3) 157 (5)
027—H274-027 0.76 (3) 2.00 (3) 2.727 (3) 160 (5)
07—H7B--07i 0.70 (4) 2.14 (3) 2.787 (4) 154 (5)
027—H27B--07" 0.80 (4) 1.92 (5) 2.707 (3) 167 (4)

Symmetry codes: (i) x+1, y, z; (ii) —x, —y+1, —z+1; (iit) —x+1, —y+1, —z+1; (iv) x—1, y, z.
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