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In the title compound, C,4H3,03S, the dihedral angle between
the benzene rings is 84.62 (8)°. In the crystal, intermolecular
C—H- - -O hydrogen bonds link molecules into zigzag chains
running parallel to the ¢ axis. The C atoms of two isopropyl
groups are disordered over two sets of sites with occupancy
ratios of 0.858 (9):0.142 (9) and 0.61 (5):0.39 (5).

Related literature

For applications of propofol (2,6-diisopropylphenol) and its
derivatives in the biochemical and pharmaceutical fields, see:
Zhang et al. (1999); Lubarsky et al. (2007).
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Experimental
Crystal data
CyyH3,0;8 M, = 402.57

Orthorhombic, Pca2,
a =142083 (15) A
b=163332(17) A

¢ =10.1321 (10) A
V =23513 (4) A®

Data collection

Bruker SMART CCD area-
detector diffractometer

Absorption correction: multi-scan
(SADABS; Sheldrick, 1996)

Z=4

Mo Ko radiation

u =016 mm™'
T=293K

0.43 x 0.40 x 0.20 mm

9296 measured reflections
3302 independent reflections
2428 reflections with 7 > 20(1)
Rin = 0.034

Tinin = 0.935, Trpax = 0.969

Refinement

R[F? > 20(F%)] = 0.044
wR(F?) = 0.119

S =1.05

3302 reflections

267 parameters

11 restraints

H-atom parameters constrained

Apmax =038 ¢ A7

APmin = —0.16 e A3

Absolute structure: Flack (1983),
1103 Friedel pairs

Flack parameter: —0.01 (10)

Table 1

Hydrogen-bond geometry (A, °).

D-H . -A D—H H-A D---A D-H--A
C5—H5. -0l 0.93 2.57 3.413 (4) 151

Symmetry code: (i) —x +1,y,z + 1.

Data collection: SMART (Siemens, 1996); cell refinement: SAINT
(Siemens, 1996); data reduction: SAINT; program(s) used to solve
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine
structure: SHELXL97 (Sheldrick, 2008); molecular graphics:
SHELXTL (Sheldrick, 2008); software used to prepare material for
publication: SHELXTL.
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Doctoral Foundation (BSJJ2009-07) of Henan University of
Traditional Chinese Medicine.

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: RZ2600).
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Bis(2,6-diisopropylphenyl) sulfite
Jing-Yu Zhang, Xuehui Hou and Zheguang Wang

S1. Comment

Propofol (2,6-diisopropylphenol) derivatives are an important class of compounds having a broad spectrum of
applications in the biochemical and pharmaceutical fields (Zhang et al., 1999; Lubarsky et al., 2007). In order to develop
new applications for propofol and its derivatives, structural modifications of propofol have been extensively investigated.
As a contribution in this field, we report here the crystal structure of the title compound.

The molecular structure of title compound is shown in Fig. 1. The dihedral angle formed by the benzene rings
84.62 (8)°. In the crystal packing (Fig. 2), intermolecular C—H--O hydrogen bonds (Table 1) link molecules into zigzag

chains running parallel to the ¢ axis.

S2. Experimental
To a solution of 2,6-diisopropylphenol (178 g, 1.00 mol) in tetrahydrofuran (1.00 1), SOCl, (59 g, 0.50 mol) was added.
The mixture was stirred at 0°C for 5 h. Then H,O (20 ml) was added to the mixture, followed by extraction with toluene.

The organic phase was concentrated and purified by crystallization from ethyl acetate. Colourless crystals suitable for X-

ray analysis were obtained on slow evaporation of the solvent.

S3. Refinement

All H atoms were placed geometrically and treated as riding on their parent atoms, with C—H = 0.93-0.96 A and U;,(H)
=1.2U(C) or 1.5U ¢(C) for methyl H atoms. Two isopropyl groups are disordered over two sets of sites with refined
occupancy ratios of 0.858 (9):0.142 (9) and 0.61 (5):0.39 (5). During the refinement, the C—C distances involving the

disordered atoms were constrained to be 1.54 (1) A.
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Figure 1
The molecular structure of the compound, with atom labels and 50% probability displacement ellipsoids.

Figure 2
Crystal packing of the title compound showing chains formed by hydrogen bonds (dashed lines) running parallel to the ¢

axis. Only the major components of disorder are shown.
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Bis(2,6-diisopropylphenyl) sulfite

Crystal data

Cy4H3405S
M,=402.57
Orthorhombic, Pca2;
Hall symbol: P 2¢ -2ac
a=142083 (15) A
b=163332 (17 A
c=10.1321 (10) A
V'=2351.3 (4) A®
Z=4

Data collection

Bruker SMART CCD area-detector
diffractometer

Radiation source: fine-focus sealed tube

Graphite monochromator

@ and w scans

Absorption correction: multi-scan
(SADABS; Sheldrick, 1996)

Tin = 0.935, Thnax = 0.969

Refinement

Refinement on F?

Least-squares matrix: full

R[F?>20(F?)] = 0.044

wR(F?) =0.119

§=1.05

3302 reflections

267 parameters

11 restraints

Primary atom site location: structure-invariant
direct methods

Secondary atom site location: difference Fourier
map

Special details

F(000) =872

D,=1.137Mgm™

Mo Ko radiation, 2 =0.71073 A

Cell parameters from 2762 reflections

6=2.8-21.7°
#=0.16 mm™
T=293K

Block, colourless
0.43 x 0.40 x 0.20 mm

9296 measured reflections
3302 independent reflections
2428 reflections with /> 2a([)

Ry, =0.034

Ormax = 25.0°, Opin = 1.9°
h=-15—16
k=-19—18
[=-9—12

Hydrogen site location: inferred from
neighbouring sites

H-atom parameters constrained

w = 1/[6*(F,?) + (0.0616P)* + 0.0966P]
where P = (F,? + 2F2)/3

(A/0)max < 0.001

Apmx =038 ¢ A3

Apmin=—0.16 ¢ A

Absolute structure: Flack (1983), 1103 Friedel
pairs

Absolute structure parameter: —0.01 (10)

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 F? against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F?,
conventional R-factors R are based on F, with F set to zero for negative F2. The threshold expression of F2 > o(F?) is used
only for calculating R-factors(gt) efc. 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 Uiso™ Uqq Occ. (<1)
S1 0.52350 (6) 0.68862 (5) 0.76210 (11) 0.0512 (3)
01 0.41636 (13) 0.65661 (11) 0.7617 (2) 0.0411 (5)
02 0.49612 (14) 0.77870 (12) 0.8211 (2) 0.0434 (5)
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03 0.5471 (2)
Cl 0.3791 (2)
2 0.4071 (2)
C3 0.3640 (3)
H3 0.3809
C4 0.2976 (3)
H4 0.2696
cs 0.2718 (3)
HS 0.2269
C6 0.3116 (2)
C7 0.4794 (3)
H7 0.4967
cs 0.5690 (3)
HSA 0.5924
HSB 0.6159
HSC 0.5546
C9 0.4408 (4)
HOA 0.4237
HOB 0.4882
HOC 0.3863
C10 0.2805 (2)
H10 0.3119
Cll1 0.1758 (3)
HI1A 0.1435
H11B 0.1580
H11C 0.1592
c12 0.3108 (3)
HI2A 0.2802
H12B 0.2933
H12C 0.3778
C13 0.5700 (2)
Cl4 0.5699 (2)
C1s 0.6400 (2)
H15 0.6434
Cl16 0.7037 (3)
H16 0.7496
C17 0.7008 (2)
H17 0.7450
C18 0.6329 (2)
C19 0.4951 (2)
H19 0.4796
H19' 0.4526
€20 0.4062 (3)
H20A 0.4199
H20B 0.3828
H20C 0.3594
c21 0.5251 (4)
H21A 0.5815

0.69638 (16)
0.62106 (18)
0.54182 (19)
0.5082 (2)
0.4559
0.5505 (3)
0.5263
0.6278 (2)
0.6556
0.6660 (2)
0.4944 (2)
0.5268
0.4806 (3)
0.5324
0.4545
0.4464
0.4119 (2)
0.3789
0.3842
0.4211
0.7509 (2)
0.7645
0.7547 (3)
0.7452
0.7135
0.8077
0.8143 (2)
0.8028
0.8681
0.8118
0.83653 (17)
0.89670 (17)
0.95698 (18)
0.9984
0.9551 (2)
0.9956
0.8946 (2)
0.8946
0.83355 (19)
0.8998 (2)
0.8430
0.8531
0.9389 (4)
0.9933
0.9069
0.9411
0.9419 (5)
0.9169

0.6283 (3)
0.8793 (3)
0.9131 (3)
1.0244 (4)
1.0517
1.0940 (4)
1.1672
1.0577 (4)
1.1071
0.9481 (4)
0.8367 (4)
0.7589
0.9188 (5)
0.9495
0.8651
0.9931
0.7885 (5)
0.8630
0.7378
0.7344
0.9078 (4)
0.8244
0.8849 (5)
0.9667
0.8221
0.8514
1.0108 (5)
1.0932
0.9812
1.0224
0.8272 (3)
0.7302 (3)
0.7404 (4)
0.6777
0.8426 (4)
0.8480
0.9368 (4)
1.0045
0.9324 (3)
0.6238 (3)
0.6011
0.6354
0.6776 (6)
0.7075
0.7500
0.6093
0.4970 (5)
0.4642

0.0839 (10)
0.0414 (8)

0.0475 (9)

0.0655 (11)

0.079*

0.0700 (11)

0.084*

0.0625 (10)

0.075*

0.0487 (8)

0.0580 (10)

0.070*

0.0826 (13)

0.124*

0.124*

0.124*

0.0989 (16)

0.148*

0.148*

0.148*

0.0555 (9)

0.067*

0.0856 (14)

0.128*

0.128*

0.128*

0.0834 (14)

0.125%

0.125%

0.125%

0.0389 (7)

0.0436 (8)

0.0527 (9)

0.063*

0.0593 (10)

0.071*

0.0576 (10)

0.069*

0.0466 (9)

0.0538 (10)

0.065* 0.858 (9)
0.065* 0.142 (9)
0.0682 (16) 0.858 (9)
0.102* 0.858 (9)
0.102* 0.858 (9)
0.102* 0.858 (9)
0.087 (2) 0.858 (9)
0.130% 0.858 (9)
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H21B 0.5366 0.9989 0.5143 0.130* 0.858 (9)
H21C 0.4760 0.9367 0.4324 0.130* 0.858 (9)
C22 0.6297 (3) 0.7684 (2) 1.0382 (4) 0.0625 (10)
H22 0.5803 0.7298 1.0123 0.075* 0.61 (5)
H22' 0.5704 0.7383 1.0302 0.075* 0.39 (5)
C23 0.721 (2) 0.719 (3) 1.050 (3) 0.118 (5) 0.61 (5)
H23D 0.7406 0.7015 0.9645 0.177* 0.61 (5)
H23E 0.7095 0.6718 1.1050 0.177* 0.61 (5)
H23F 0.7685 0.7523 1.0897 0.177* 0.61 (5)
C24 0.598 (2) 0.8068 (17) 1.1701 (16) 0.097 (5) 0.61 (5)
H24D 0.6454 0.8442 1.2006 0.145%* 0.61 (5)
H24E 0.5891 0.7644 1.2344 0.145%* 0.61 (5)
H24F 0.5399 0.8357 1.1572 0.145%* 0.61 (5)
C20’ 0.442 (2) 0.9801 (14) 0.647 (4) 0.0682 (16) 0.142 (9)
H20D 0.4739 1.0240 0.6029 0.102* 0.142 (9)
H20E 0.4398 0.9913 0.7403 0.102* 0.142 (9)
H20F 0.3791 0.9753 0.6137 0.102* 0.142 (9)
c2r 0.539 (3) 0.886 (3) 0.4883 (19) 0.087 (2) 0.142 (9)
H21D 0.5658 0.9361 0.4568 0.130* 0.142 (9)
H21E 0.4915 0.8675 0.4278 0.130* 0.142 (9)
H21F 0.5875 0.8450 0.4949 0.130* 0.142 (9)
C23’ 0.715 (4) 0.714 (4) 1.007 (5) 0.118 (5) 0.39 (5)
H23A 0.7720 0.7440 1.0249 0.177* 0.39 (5)
H23B 0.7138 0.6983 0.9161 0.177* 0.39 (5)
H23C 0.7133 0.6660 1.0617 0.177* 0.39 (5)
Cc24' 0.637 (3) 0.804 (3) 1.178 (2) 0.097 (5) 0.39 (5)
H24A 0.6997 0.8243 1.1922 0.145%* 0.39 (5)
H24B 0.6242 0.7613 1.2414 0.145* 0.39 (5)
H24C 0.5926 0.8473 1.1886 0.145* 0.39 (5)
Atomic displacement parameters (42)

Ull 1]22 lP3 UIZ U13 1]23
S1 0.0388 (4) 0.0420 (4) 0.0729 (6) —0.0042 (4) 0.0067 (5) —0.0110 (5)
o1 0.0420 (12) 0.0407 (10) 0.0407 (12) —0.0053 (8) —0.0003 (11) 0.0035 (11)
02 0.0373 (12) 0.0358 (11) 0.0570 (14) —0.0053 (9) 0.0057 (11) —0.0053 (10)
03 0.096 (2) 0.0736 (18) 0.082 (2) —0.0226 (16) 0.0398 (18) —0.0178 (15)
Cl 0.0405 (18) 0.0396 (17) 0.0440 (19) —0.0102 (14) —0.0060 (15) 0.0020 (15)
C2 0.045 (2) 0.0429 (18) 0.054 (2) —0.0089 (15) —0.0068 (17) 0.0074 (16)
C3 0.067 (3) 0.062 (2) 0.068 (3) —0.003 (2) —0.003 (2) 0.022 (2)
C4 0.062 (3) 0.083 (3) 0.064 (3) -0.013 (2) 0.007 (2) 0.023 (2)
C5 0.054 (2) 0.074 (2) 0.060 (3) —0.002 (2) 0.010 (2) 0.005 (2)
C6 0.042 (2) 0.053 (2) 0.051 (2) —0.0019 (16) 0.0020 (17) —0.0001 (16)
C7 0.072 (3) 0.0419 (19) 0.060 (2) 0.0046 (17) —0.002 (2) 0.0019 (17)
C8 0.070 (3) 0.091 (3) 0.086 (3) 0.024 (2) —0.005 (3) 0.006 (3)
C9 0.136 (4) 0.051 (2) 0.110 (4) —-0.010 (2) —-0.010 (4) —-0.012 (3)
C10 0.051 (2) 0.054 (2) 0.062 (2) 0.0066 (17) 0.0132 (19) 0.0029 (18)
Cl1 0.060 (3) 0.095 (3) 0.102 (4) 0.024 (2) 0.015 (3) 0.018 (3)
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C12 0.105 (4) 0.062 (3) 0.083 (3) 0.003 (2) 0.019 (3) —-0.007 (2)
C13 0.0318 (17) 0.0358 (16) 0.0490 (19) —0.0033 (14) 0.0008 (16) —0.0055 (14)
Cl4 0.0479 (19) 0.0361 (15) 0.047 (2) 0.0045 (15) 0.0081 (15) —0.0023 (14)
Cl15 0.061 (2) 0.0413 (17) 0.056 (2) —-0.0073 (16) 0.015 (2) 0.0003 (16)
Clé6 0.053 (2) 0.054 (2) 0.070 (3) -0.0172 (17) 0.008 (2) —-0.009 (2)
C17 0.054 (2) 0.066 (2) 0.053 (2) —0.0174 (19) —0.0058 (19) —0.0086 (19)
C18 0.041 (2) 0.0476 (19) 0.052 (2) —0.0040 (15) —0.0001 (17) —0.0054 (15)
C19 0.055 (2) 0.052 (2) 0.055 (2) 0.0037 (17) —0.0037 (18) 0.0001 (17)
C20 0.046 (3) 0.075 (4) 0.084 (3) 0.006 (3) —-0.002 (3) 0.011 (3)
C21 0.070 (3) 0.131 (6) 0.059 (3) 0.007 (4) 0.002 (3) 0.031 (4)
C22 0.070 (3) 0.060 (2) 0.057 (2) -0.013 (2) —0.013 (2) 0.0120 (19)
C23 0.077 (5) 0.122 (6) 0.154 (18) 0.010 (5) —-0.029 (9) 0.074 (13)
C24 0.144 (17) 0.091 (4) 0.056 (3) —0.045 (12) —-0.022 (6) 0.007 (3)
C20’ 0.046 (3) 0.075 (4) 0.084 (3) 0.006 (3) —0.002 (3) 0.011 (3)
c2r 0.070 (3) 0.131 (6) 0.059 (3) 0.007 (4) 0.002 (3) 0.031 (4)
C23’ 0.077 (5) 0.122 (6) 0.154 (18) 0.010 (5) —-0.029 (9) 0.074 (13)
Cc24' 0.144 (17) 0.091 (4) 0.056 (3) —0.045 (12) —0.022 (6) 0.007 (3)
Geometric parameters (A, ©)

S1—O03 1.403 (3) Cl6—HI16 0.9300

S1—O0l 1.610 (2) C17—CI18 1.389 (4)
S1—02 1.635(2) C17—H17 0.9300

01—Cl1 1.427 (4) C18—C22 1.510 (5)
02—C13 1.413 (4) C19—C21 1.518 (5)
Cl1—Ceo6 1.395 (5) C19—C20 1.518 (5)
Cl—C2 1.397 (4) clr9—cC2r’ 1.525 (10)
C2—C3 1.396 (5) C19—C20’ 1.533 (10)
c2—C7 1.501 (5) C19—H19 0.9800

C3—C4 1.365 (6) C19—H19’ 0.9800

C3—H3 0.9300 C20—H20A 0.9600

C4—C5 1.367 (5) C20—H20B 0.9600

C4—H4 0.9300 C20—H20C 0.9600

C5—Ce6 1.393 (5) C21—H21A 0.9600

C5—H5 0.9300 C21—H21B 0.9600
C6—Cl10 1.512 (5) C21—H21C 0.9600

C7—C9 1.534 (5) C22—C23 1.528 (8)
C7—C8 1.537 (5) C22—C24’ 1.535(9)
C7—H7 0.9800 C22—C23’ 1.537 (9)
C8—HS8A 0.9600 C22—C24 1.543 (8)
C8—HS8B 0.9600 C22—H22 0.9800
C8—HS8C 0.9600 C22—H22' 0.9800
C9—H9A 0.9600 C23—H23D 0.9600
C9—H9B 0.9600 C23—H23E 0.9600
C9—H9C 0.9600 C23—H23F 0.9600
C10—C11 1.506 (5) C24—H24D 0.9600
C10—C12 1.532 (6) C24—H24E 0.9600
C10—H10 0.9800 C24—H24F 0.9600
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Cl1—HIIA 0.9600 C20'—H20D 0.9600
Cl11—HIIB 0.9600 C20'—H20E 0.9600
Cl1—HIIC 0.9600 C20'—H20F 0.9600
CI2—HI2A 0.9600 C21'—H21D 0.9600
C12—HI12B 0.9600 C21'—H21E 0.9600
C12—HI12C 0.9600 C21'—H2IF 0.9600
CI13—Cl4 1.390 (4) C23'—H23A 0.9600
C13—C18 1.392 (5) C23'—H23B 0.9600
Cl4—CI5 1.405 (5) C23'—H23C 0.9600
Cl14—C19 1.514 (5) C24'—H24A 0.9600
C15—C16 1.375 (5) C24'—H24B 0.9600
C15—HI15 0.9300 C24'—H24C 0.9600
C16—C17 1.375 (5)

03—S1—01 104.66 (17) C20—C19—C21’ 136.6 (15)
03—S1—02 109.22 (15) C14—C19—C20’ 105.2 (13)
01—S1—02 93.91 (10) C21—C19—C20’ 83.2 (15)
C1—01—Sl1 118.74 (18) C21'—C19—C20' 118.0 (19)
C13—02—S1 116.15 (18) C14—C19—HI19 107.1
C6—C1—C2 1242 (3) C21—C19—H19 107.1
C6—C1—O01 117.3 (3) C20—C19—H19 107.1
C2—C1—01 118.4 (3) C21'—C19—H19 74.9
C3—C2—Cl 115.9 (3) C20'—C19—HI9 137.3
C3—C2—C7 121.0 (3) C14—C19—H19' 108.7
Cl—C2—C7 1232 (3) C21—C19—HI19' 128.9
C4—C3—C2 121.5 (4) C20—C19—H19’ 76.7
C4—C3—H3 119.2 C21'—C19—H19’ 104.2
C2—C3—H3 119.2 C20—C19—H19’ 110.1
C3—C4—C5 120.9 (4) C19—C20—H20A 109.5
C3—C4—H4 119.6 C19—C20—H20B 109.5
C5—C4—H4 119.6 H20A—C20—H20B 109.5
C4—C5—C6 121.4 (4) C19—C20—H20C 109.5
C4—C5—H5 119.3 H20A—C20—H20C 109.5
C6—C5—H5 119.3 H20B—C20—H20C 109.5
C5—C6—Cl1 116.2 (3) C19—C21—H21A 109.5
C5—C6—C10 120.5 (3) C19—C21—H21B 109.5
C1—C6—C10 123.3 (3) H21A—C21—H21B 109.5
C2—C7—C9 111.9 (3) C19—C21—H21C 109.5
C2—C7—C8 111.3 (3) H21A—C21—H21C 109.5
C9—C7—C8 109.9 (3) H21B—C21—H21C 109.5
C2—C7—H7 107.9 C18—C22—C23 113.9 (18)
C9—C7—H7 107.9 C18—C22—C24' 112.9 (19)
C8—C7—H7 107.9 C23—C22—C24' 93.6 (18)
C7—C8—H8A 109.5 C18—C22—C23' 104 (3)
C7—C8—HSB 109.5 C24'—C22—C23' 110.4 (13)
HSA—C8—HSB 109.5 C18—C22—C24 109.7 (11)
C7—C8—HS8C 109.5 C23—C22—C24 113.0 (8)
H8A—C8—HS8C 109.5 C23'—C22—C24 129.9 (18)
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H8B—C8—HSC
C7T—C9—H9A
C7—C9—H9B
H9A—C9—H9B
C7T—C9—H9C
H9A—C9—HO9C
H9B—C9—H9C
C11—C10—Ce6
C11—C10—C12
C6—C10—C12
C11—C10—HI10
C6—C10—H10
C12—C10—H10
C10—C11—HI11A
C10—C11—HI11B
H11A—C11—HI1B
C10—C11—H11C
HITA—C11—HI11C
HI1B—CI11—HIIC
C10—C12—HI12A
C10—C12—HI12B
HI2A—CI12—HI12B
Cl10—C12—H12C
H12A—C12—H12C
H12B—C12—HI12C
C14—C13—CI18
C14—C13—02
C18—C13—02
C13—C14—C15
C13—C14—C19
C15—C14—C19
Cl16—C15—C14
Cl6—C15—HI5
Cl14—C15—H15
C15—C16—C17
C15—C16—H16
C17—Cl16—HI16
C16—C17—CI18
Cl6—C17—H17
C18—C17—H17
C17—C18—C13
C17—C18—C22
C13—C18—C22
C14—C19—C21
C14—C19—C20
C21—C19—C20
Cl14—C19—C21'

109.5
109.5
109.5
109.5
109.5
109.5
109.5
111.5 (3)
110.8 (3)
110.8 (3)
107.9
107.9
107.9
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
124.5 (3)
116.2 (3)
119.1 (3)
116.3 (3)
121.8 (3)
121.8 (3)
120.5 (3)
119.8
119.8
121.2 (3)
119.4
119.4
121.0 3)
119.5
119.5
116.5 (3)
120.2 (3)
1233 (3)
114.9 (3)
110.0 (3)
110.3 (4)
110.4 (15)

C18—C22—H22
C23—C22—H22
C24'—C22—H22
C23'—C22—H22
C24—C22—H22
C18—C22—H?22'
C23—C22—H22'
C24'—C22—H?22'
C23'—C22—H22'
C24—C22—H22'
C22—C23—H23D
C22—C23—H23E
H23D—C23—H23E
C22—C23—H23F
H23D—C23—H23F
H23E—C23—H23F
C22—C24—H24D
C22—C24—H24E
H24D—C24—H24E
C22—C24—H24F
H24D—C24—H24F
H24E—C24—H24F
C19—C20'—H20D
C19—C20'—H20E
H20D—C20'—H20E
C19—C20'—H20F
H20D—C20'—H20F
H20E—C20'—H20F
C19—C21'—H21D
C19—C21'—H21E
H21D—C21'—H21E
C19—C21'—H21F
H21D—C21'—H21F
H21E—C21'—H2I1F
C22—C23'—H23A
C22—C23'—H23B
H23A—C23'—H23B
C22—C23'—H23C
H23A—C23'—H23C
H23B—C23'—H23C
C22—C24'—H24A
C22—C24'—H24B
H24A—C24'—H24B
C22—C24'—H24C
H24A—C24'—H24C
H24B—C24'—H24C

106.6
106.6
122.7
98.0

106.6
108.7
117.8
109.0
111.9
91.5

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
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
109.5
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03—S1—01—C1 162.9 (2) C18—C13—C14—C15 1.2 (5)
02—S1—01—Cl1 —86.0 (2) 02—C13—C14—Cl15 176.5 (3)
03—S1—02—C13 —66.3 (3) C18—C13—C14—C19 —175.6 (3)
01—S1—02—C13 —173.3 (2) 02—C13—C14—C19 -0.34)
S1—O01—C1—Cé6 109.4 (3) C13—C14—C15—C16 -0.5(5)
S1—01—C1—C2 —75.1 (3) C19—C14—C15—C16 176.3 (3)
C6—C1—C2—C3 -0.9 () C14—C15—C16—C17 0.2 (5
01—C1—C2—C3 —176.1 (3) C15—C16—C17—C18 —0.5 (6)
Cc6—C1—C2—C7 179.4 (3) Cl16—C17—C18—C13 1.1(5)
01—C1—C2—C7 43 (4) Cl16—C17—C18—C22 —178.9 (3)
Cl—C2—C3—C4 0.9 (6) C14—C13—C18—C17 -1.5(5)
C7—C2—C3—C4 —179.5 (4) 02—C13—C18—C17 —176.6 (3)
C2—C3—C4—C5 —0.7 (6) C14—C13—C18—C22 178.5 (3)
C3—C4—C5—C6 0.5 (6) 02—C13—C18—C22 3.3(0)
C4—C5—C6—Cl1 -0.5(5) C13—C14—C19—C21 —154.7 (4)
C4—C5—C6—C10 178.7 (3) Cl15—C14—C19—C21 28.7 (6)
C2—C1—C6—C5 0.8 (5) C13—C14—C19—C20 80.2 (4)
01—C1—C6—C5 176.0 (3) C15—C14—C19—C20 —96.4 (4)
C2—C1—C6—C10 —178.4 (3) C13—C14—C19—C21’ —115.8 (19)
01—C1—C6—C10 =3.2(5) Cl15—C14—C19—C21’ 67.6 (19)
C3—C2—C7—C9 56.8 (5) C13—C14—C19—C20’ 115.8 (16)
C1—C2—C7—C9 —123.6 (4) C15—C14—C19—C20' —60.8 (16)
C3—C2—C7—CS8 —66.6 (5) C17—C18—C22—C23 —58.4 (16)
C1—C2—C7—C8 113.1 (4) C13—C18—C22—C23 121.6 (16)
C5—C6—C10—Cl11 -56.2 (5) C17—C18—C22—C24’ 47 (2)
Cl1—C6—C10—Cl11 122.9 (4) C13—C18—C22—C24' -133.1 (19)
C5—C6—C10—C12 67.6 (4) C17—C18—C22—C23' =73 (3)
Cl1—C6—C10—CI12 -113.2 (4) C13—C18—C22—C23' 107 (3)
S1—02—C13—C14 103.1 (3) C17—C18—C22—C24 69.4 (15)
S1—02—C13—C18 —81.3 (3) C13—C18—C22—C24 —110.6 (15)
Hydrogen-bond geometry (4, °)

D—H-4 D—H H-4 DA D—H--4
C5—H5--01! 0.93 2.57 3.413 (4) 151

Symmetry code: (i) —x+1/2, y, z+1/2.
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