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The asymmetric unit of the title compound, Cy3H; sN,OsS,
contains two molecules with comparable geometries. In one
molecule, the pyrazole ring forms dihedral angles of
61.65 (11), 47.88 (11) and 63.20 (14)° with the three benzene
rings. The corresponding values for the other molecule are
77.19 (11), 43.55 (11) and 63.56 (15)°. In the crystal, both
molecules are linked into inversion dimers by pairs of C—
H.- - -S hydrogen bonds, generating R3(14) loops in each case.

Related literature

For background to and pharmaceutical applications of pyra-
zole derivatives, see: Giirsoy et al. (2000); Kurumbail ez al.
(1996). For further synthetic details, see: Saleh & Abd El-
Rahman (2009); Nassar et al. (2011).

Experimental

Crystal data

Cy3HsN,05S M, = 402.45

1 Thomson Reuters ResearcherID: A-3561-2009.
§ Thomson Reuters ResearcherID: A-5525-2009.

Triclinic, PT V =2057.62 (7) A’

a=104078 (2) A Z=4

b =14.0839 3) A Cu Ka radiation
¢ =142468 (3) A w=1.62mm"
« = 87.595 (2)° T =29 K

B =80.875 (2)° 0.66 x 0.55 x 0.17 mm

¥ = 86.850 (2)°

Data collection

Bruker SMART APEXII CCD
diffractometer

Absorption correction: multi-scan
(SADABS; Bruker, 2009)
Tmin = 0.415, Tiax = 0.771

19520 measured reflections
6561 independent reflections
5618 reflections with 7 > 20(1)
Rine = 0.029

Refinement

R[F? > 20(F%)] = 0.042
wR(F?) = 0.123
§=1.05

6561 reflections

525 parameters

H-atom parameters constrained
APmax =030 e A7

APmin = —031e A7

Table 1

Hydrogen-bond geometry (A, °).

D-H . -A D—H H--A DA D-H--A
Cl11A—HI11A. - ~02A_f 0.93 2.59 3.428 (3) 149
C11B—H11B---O3B" 0.93 2.57 3.370 (3) 144

Symmetry codes: (i) —x + 1, —y +1, —z; (i) —x, =y +2, —z + 1.

Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT
(Bruker, 2009); data reduction: SAINT; program(s) used to solve
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine
structure: SHELXTL; molecular graphics: SHELXTL; software used
to prepare material for publication: SHELXTL and PLATON (Spek,
2009).
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University. HKF and CKQ thank Universiti Sains Malaysia
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Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: HB6911).
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Comment

Pyrazole derivatives have been attracted a great deal of research interest because of their various pharmaceutical
applications (Giirsoy et al., 2000). N-arylpyrazoles were found to be a main pharmacophore in the famous anti-
inflammatory drugs Celecoxib and SC-558 (Kurumbail ef al., 1996). As part of our atudies in this area, we now describe
the crystal structure of the title compound.

The asymmetric unit (Fig. 1) of the title compound consists of two independent molecules (4 and B), with comparable
geometries. In molecule 4, pyrazol-3-yl ring (N1A/N2A/C1A-C3A) forms dihedral angles of 61.65 (11), 47.88 (11) and
63.20 (14)° with the three benzene rings (C6A-C11A, C12A-C17A, C18A-C23A), respectively. The corresponding
dihedral angles for molecule B are 77.19 (11), 43.55 (11) and 63.56 (15)°, respectively.

In the crystal, Fig. 2, both independent molecules are linked into inversion dimers by pairs of C—H--S hydrogen bonds
(Table 1), generating R,*(14) loops in each case.

Experimental
The title compound was prepared by the reaction of (Z)-2-oxo-N'"-phenylpropanehydrazonoyl chloride with 1-
phenyl-2-(phenylsulfonyl)ethanone according to the reported method (Saleh & Abd ElI-Rahman, 2009; Nassar et al.,

2011). Yellow plates were obtained by slowly evaporating an ethanol solution at room temperature.

Refinement

All H atoms were positioned geometrically and refined using a riding model with C-H = 0.93 or 0.96 A and Ui(H) = 1.2
or 1.5 U,(C). A rotating-group model was applied for the methyl groups.

Computing details

Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT (Bruker, 2009); data reduction: SAINT (Bruker, 2009);
program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication:
SHELXTL (Sheldrick, 2008) and PLATON (Spek, 2009).
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Figure 1

The asymmetric unit of the title compound showing 30% probability displacement ellipsoids for non-H atoms.
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Figure 2

The crystal structure of the title compound, viewed along the b axis. H atoms not involved in hydrogen bonds (dashed

lines) have been omitted for clarity.

1-(1,5-Diphenyl-4-phenylsulfonyl-1H-pyrazol-3-yl)ethanone

Crystal data

CpHisN,O3S
M,=402.45
Triclinic, P1

Hall symbol: -P 1
a=10.4078 (2) A
b=14.0839 (3) A
c=14.2468 3) A
o= 87.595 (2)°

£ =280.875 (2)°

y=86.850 (2)°

V=12057.62 (7) A

Z=4

F(000) =840

D,=1299 Mg m

Cu Ko radiation, A = 1.54178 A

Cell parameters from 2375 reflections
0=3.1-69.6°

u=1.62mm!
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T=296K
Plate, yellow

Data collection

Bruker SMART APEXII CCD
diffractometer

Radiation source: fine-focus sealed tube

Graphite monochromator

¢ and w scans

Absorption correction: multi-scan
(SADABS; Bruker, 2009)

Tin = 0.415, Tiax = 0.771

Refinement

Refinement on F?
Least-squares matrix: full
R[F? > 20(F?)] = 0.042
wR(F?)=0.123

§=1.05

6561 reflections

525 parameters

0 restraints

Primary atom site location: structure-invariant

direct methods

Special details

0.66 x 0.55 x 0.17 mm

19520 measured reflections
6561 independent reflections
5618 reflections with 7> 20([)
Ry =0.029

Omax = 64.0°, O = 3.1°
h=-12—12

k=-16—15

I=-16—16

Secondary atom site location: difference Fourier
map

Hydrogen site location: inferred from
neighbouring sites

H-atom parameters constrained

w = 1/[*(F.2) + (0.079P)* + 0.2166P]
where P = (F 2+ 2F2)/3

(A/0)max = 0.001

Apmax =030 A3

Appin=—0.31e A

Geometry. All esds (except the esd in the dihedral angle between two 1.s. planes) are estimated using the full covariance
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles;
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate
(isotropic) treatment of cell esds is used for estimating esds involving Ls. planes.

Refinement. Refinement of F? 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? > 2sigma(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 (/fz)

X y z Uiso™ Ueq

SIA 037925 (5) 0.47575 (3) 0.16765 (3) 0.05013 (14)
01A 0.13209 (17) 0.55466 (13) 0.04899 (13) 0.0789 (5)
02A 0.36657 (18) 0.57364 (10) 0.13967 (11) 0.0690 (4)
03A 0.49637 (15) 0.44031 (12) 0.20008 (11) 0.0684 (4)
NIA 039837 (14) 0.30565 (11) ~0.04242 (11) 0.0463 (3)
N2A 031322 (14) 0.37098 (11) ~0.07247 (11) 0.0490 (4)
CIA 0.28797 (17) 0.43418 (13) ~0.00471 (13) 0.0469 (4)
C2A 0.35983 (17) 0.40841 (13) 0.07040 (13) 0.0451 (4)
C3A 0.43075 (17) 032531 (13) 0.04339 (13) 0.0452 (4)
C4A 0.19157 (19) 0.51359 (14) ~0.01795 (16) 0.0553 (5)
C5A 0.1720 (2) 0.5387 (2) ~0.11806 (19) 0.0762 (7)
H5AA 0.1036 0.5874 —0.1177 0.114*
H5AB 0.1486 0.4833 —0.1472 0.114*
H5AC 0.2513 0.5616 —0.1534 0.114*
C6A 0.52929 (18) 0.26530 (13) 0.08549 (14) 0.0501 (4)
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CT7A
H7AA
C8A
H8AA
C9A
HOAA
CI10A
H10A
Cl1A
HITA
C12A
CI3A
HI3A
Cl4A
HI4A
CI5A
HI5A
CI6A
HI6A
C17A
HI7A
CI8A
CI9A
HI9A
C20A
H20A
C21A
H21A
C22A
H22A
C23A
H23A
S1B
OIB
02B
O3B
N1B
N2B
C1B
C2B
C3B
C4B
C5B
H5BA
H5BB
H5BC
C6B
C7B
H7BA

0.4967 (2)
0.4122
0.5903 (3)
0.5688
0.7151 (3)
0.7779
0.7467 (3)
0.8308
0.6548 (2)
0.6771
0.44407 (17)
0.4429 (2)
0.4151
0.4839 (3)
0.4845
0.5233 (2)
0.5499
0.5238 (2)
0.5509
0.4838 (2)
0.4840
0.2489 (2)
0.1353 (3)
0.1243
0.0349 (4)
~0.0436
0.0515 (4)
-0.0166
0.1662 (4)
0.1775
0.2668 (3)
0.3454
0.10148 (4)
0.33919 (16)
0.00062 (15)
0.06872 (15)
0.17893 (14)
0.24738 (14)
0.24196 (16)
0.16822 (16)
0.12909 (16)
0.31394 (18)
0.3515 (3)
0.4079
0.2746
0.3961
0.04661 (17)
0.0984 (2)
0.1860

0.21668 (15)
0.2222
0.16043 (17)
0.1285
0.1510 (2)
0.1132
0.1976 (2)
0.1903
0.25519 (17)
0.2870
0.22803 (14)
0.13644 (15)
0.1241
0.06240 (19)
~0.0001
0.0809 (2)
0.0310
0.1724 (2)
0.1843
0.24787 (17)
0.3103
0.45154 (15)
0.5041 (3)
0.5517
0.4859 (4)
0.5216
0.4165 (3)
0.4035
0.3658 (2)
0.3196
0.38203 (18)
0.3466
0.84479 (3)
0.96467 (12)
0.80155 (12)
0.89164 (12)
1.02892 (11)
1.06815 (11)
1.00752 (13)
0.92861 (13)
0.94527 (13)
1.02748 (15)
1.12733 (18)
1.1297
1.1674
1.1491
0.88993 (13)
0.80847 (16)
0.7901

0.17240 (15)
0.2053
0.20940 (19)
0.2678
0.1608 (2)
0.1864

0.0741 (2)
0.0408
0.03618 (18)
~0.0222
~0.10297 (14)
~0.06638 (18)
~0.0019
~0.1273 (2)
~0.1034
-0.2219 (2)
~0.2622
~0.25782 (19)
~0.3224
~0.19820 (16)
~0.2222
0.25945 (14)
0.2648 (2)
0.2191

0.3395 (3)
0.3438
0.4055 (3)
0.4543
0.4012 (2)
0.4481
0.32767 (18)
0.3243
0.50127 (3)
0.56269 (11)
0.46302 (11)
0.58981 (10)
0.29402 (10)
0.35475 (11)
0.42902 (12)
0.41561 (12)
0.32797 (12)
0.50764 (14)
0.51436 (19)
0.5613

0.5323
0.4538
0.27640 (12)
0.23040 (16)
0.2288

0.0617 (5)
0.074*
0.0799 (8)
0.096*
0.0911 (9)
0.109*
0.0842 (8)
0.101*
0.0644 (5)
0.077*
0.0504 (4)
0.0636 (5)
0.076*
0.0807 (8)
0.097*
0.0815 (8)
0.098*
0.0791 (8)
0.095*
0.0631 (5)
0.076*
0.0570 (5)
0.1044 (11)
0.125*
0.1405 (18)
0.169*
0.1161 (13)
0.139*
0.1059 (12)
0.127*
0.0828 (7)
0.099*
0.04992 (14)
0.0724 (4)
0.0701 (4)
0.0660 (4)
0.0456 (3)
0.0485 (3)
0.0455 (4)
0.0444 (4)
0.0432 (4)
0.0534 (4)
0.0755 (6)
0.113*
0.113*
0.113*
0.0465 (4)
0.0618 (5)
0.074*
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C8B 0.0189 (3) 0.75462 (18) 0.18691 (18) 0.0790 (7)
H8BA 0.0531 0.7003 0.1552 0.095*
C9B —0.1115 (3) 0.7818 (2) 0.19072 (18) 0.0809 (7)
H9BA —0.1658 0.7440 0.1640 0.097*
C10B —0.1607 (2) 0.8637 (2) 0.23349 (18) 0.0761 (7)
H10B —0.2478 0.8827 0.2338 0.091*
Cl11B —0.08225 (19) 0.91856 (17) 0.27633 (15) 0.0591 (5)
H11B —0.1161 0.9746 0.3050 0.071*
C12B 0.15416 (17) 1.08518 (15) 0.21182 (13) 0.0523 (4)
C13B 0.1600 (2) 1.0446 (2) 0.12513 (15) 0.0695 (6)
H13B 0.1821 0.9802 0.1172 0.083*
C14B 0.1313 (3) 1.1044 (3) 0.04867 (17) 0.0887 (9)
H14B 0.1322 1.0787 —-0.0105 0.106*
C15B 0.1021 (3) 1.1993 (2) 0.0597 (2) 0.0861 (8)
HI15B 0.0844 1.2378 0.0081 0.103*
Cl16B 0.0988 (2) 1.2376 (2) 0.1462 (2) 0.0778 (7)
H16B 0.0800 1.3025 0.1532 0.093*
C17B 0.1231 (2) 1.18103 (16) 0.22353 (17) 0.0623 (5)
H17B 0.1187 1.2072 0.2829 0.075*
C18B 0.2234 (2) 0.75497 (14) 0.51379 (15) 0.0569 (5)
C19B 0.2700 (3) 0.74521 (19) 0.59938 (19) 0.0809 (7)
H19B 0.2442 0.7891 0.6465 0.097*
C20B 0.3550 (4) 0.6699 (2) 0.6142 (3) 0.1172 (13)
H20B 0.3855 0.6615 0.6720 0.141*
C21B 0.3938 (5) 0.6080 (3) 0.5438 (3) 0.149 (2)
H21B 0.4535 0.5584 0.5532 0.178*
C22B 0.3466 (5) 0.6169 (3) 0.4582 (3) 0.1325 (16)
H22B 0.3741 0.5736 0.4108 0.159*
C23B 0.2583 (3) 0.69079 (18) 0.4439 (2) 0.0825 (8)
H23B 0.2232 0.6968 0.3877 0.099*
Atomic displacement parameters (42)

Ull l]ZQ U33 UlZ Ul3 IJB
S1A 0.0575 (3) 0.0468 (3) 0.0485 (3) —0.01179 (19) —0.01181 (19) —0.00416 (19)
OlA 0.0801 (11) 0.0753 (11) 0.0796 (11) 0.0198 (8) —0.0109 (9) —0.0205 (9)
02A 0.0992 (12) 0.0461 (8) 0.0648 (9) —0.0192 (7) —0.0175 (8) —0.0011 (6)
03A 0.0643 (9) 0.0800 (10) 0.0671 (9) —0.0079 (7) —0.0251 (7) —0.0113 (8)
NIA 0.0460 (8) 0.0446 (8) 0.0496 (8) —0.0011 (6) —0.0112 (6) —0.0054 (6)
N2A 0.0465 (8) 0.0496 (9) 0.0531 (8) —0.0022 (6) —0.0140 (6) —0.0038 (7)
ClA 0.0442 (9) 0.0476 (10) 0.0499 (10) —0.0063 (7) —0.0085 (7) —0.0043 (8)
C2A 0.0459 (9) 0.0459 (9) 0.0444 (9) —0.0073 (7) —0.0072 (7) —0.0035 (7)
C3A 0.0441 (9) 0.0456 (9) 0.0473 (9) —0.0093 (7) —0.0086 (7) —0.0013 (7)
C4A 0.0503 (10) 0.0497 (11) 0.0678 (12) —0.0027 (8) —0.0148 (9) —0.0038 (9)
C5A 0.0716 (14) 0.0804 (16) 0.0789 (15) 0.0166 (12) —0.0268 (12) 0.0020 (12)
C6A 0.0528 (10) 0.0441 (10) 0.0569 (11) —0.0063 (7) —0.0180 (8) —0.0019 (8)
C7A 0.0793 (14) 0.0526 (11) 0.0568 (11) —0.0107 (10) —0.0196 (10) —0.0002 (9)
C8A 0.120 (2) 0.0578 (14) 0.0723 (15) —0.0062 (13) —0.0473 (15) 0.0048 (11)
C9A 0.102 (2) 0.0681 (16) 0.117 (2) 0.0136 (14) —0.0672 (19) —0.0055 (15)
CI10A 0.0606 (13) 0.0802 (17) 0.117 (2) 0.0095 (12) —0.0341 (14) —0.0061 (16)
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Cl1A 0.0523 (11) 0.0670 (13) 0.0765 (14) —-0.0035 (9) —0.0184 (10) 0.0009 (11)
CI2A 0.0408 (9) 0.0532 (11) 0.0594 (11) —0.0023 (7) —0.0111 (8) —0.0154 (9)
CI3A 0.0653 (12) 0.0557 (12) 0.0739 (13) 0.0052 (9) —0.0236 (10) —-0.0133 (10)
Cl4A 0.0784 (15) 0.0606 (14) 0.110 (2) 0.0170 (11) —0.0371 (15) —0.0281 (14)
CI15A 0.0543 (12) 0.0872 (19) 0.107 (2) 0.0106 (11) -0.0152 (12) —0.0520 (16)
Cl6A 0.0549 (12) 0.112 (2) 0.0703 (14) —0.0170 (12) 0.0035 (10) —0.0390 (14)
C17A 0.0577 (11) 0.0716 (14) 0.0615 (12) —-0.0158 (10) —0.0061 (9) —-0.0159 (10)
CI8A 0.0694 (12) 0.0529 (11) 0.0495 (10) —-0.0108 (9) —0.0067 (9) —0.0096 (8)
CI19A 0.094 (2) 0.140 (3) 0.0670 (16) 0.0335 (19) 0.0079 (14) 0.0078 (17)
C20A 0.099 (3) 0.213 (5) 0.094 (3) 0.040 (3) 0.017 (2) —0.004 (3)
C21A 0.119 (3) 0.136 (3) 0.084 (2) —-0.040 (2) 0.030 (2) —-0.020 (2)
C22A 0.154 (3) 0.0703 (17) 0.0792 (19) —-0.0168 (19) 0.028 (2) 0.0070 (14)
C23A 0.115 (2) 0.0582 (14) 0.0678 (15) —0.0011 (13) 0.0067 (14) 0.0043 (11)
S1B 0.0474 (2) 0.0543 (3) 0.0478 (3) —0.00010 (19) —0.00929 (18) 0.00447 (19)
O1B 0.0791 (10) 0.0794 (11) 0.0653 (9) 0.0014 (8) —0.0343 (8) 0.0017 (8)
02B 0.0605 (8) 0.0804 (11) 0.0736 (10) —-0.0217 (7) —-0.0231 (7) 0.0213 (8)
03B 0.0711 (9) 0.0729 (10) 0.0488 (8) 0.0107 (7) 0.0016 (6) -0.0014 (7)
N1B 0.0442 (7) 0.0512 (9) 0.0424 (7) —0.0013 (6) —0.0101 (6) —0.0003 (6)
N2B 0.0456 (8) 0.0523 (9) 0.0492 (8) —0.0026 (6) —-0.0120 (6) —0.0034 (7)
CIB 0.0415 (8) 0.0500 (10) 0.0456 (9) 0.0036 (7) —0.0096 (7) —0.0044 (7)
C2B 0.0408 (8) 0.0470 (10) 0.0453 (9) 0.0043 (7) —-0.0083 (7) —0.0022 (7)
C3B 0.0391 (8) 0.0458 (9) 0.0445 (9) 0.0030 (7) —0.0070 (7) —0.0044 (7)
C4B 0.0474 (9) 0.0642 (12) 0.0507 (10) 0.0020 (8) —-0.0137 (8) —-0.0078 (9)
C5B 0.0828 (16) 0.0755 (15) 0.0771 (15) —-0.0128 (12) —-0.0342 (13) -0.0123 (12)
C6B 0.0472 (9) 0.0517 (10) 0.0417 (9) —0.0027 (7) —0.0107 (7) -0.0012 (7)
C7B 0.0668 (12) 0.0583 (12) 0.0632 (12) 0.0063 (9) —0.0200 (10) —-0.0120 (10)
C8B 0.114 (2) 0.0614 (14) 0.0675 (14) —0.0050 (13) —0.0299 (14) —0.0164 (11)
C9B 0.0913 (18) 0.0945 (19) 0.0668 (14) —0.0345 (15) —0.0312 (13) —-0.0069 (13)
C10B 0.0548 (12) 0.113 (2) 0.0660 (14) —-0.0139 (12) —0.0227 (10) —0.0072 (13)
Cl1B 0.0488 (10) 0.0756 (14) 0.0547 (11) 0.0011 (9) —0.0139 (8) —0.0075 (10)
C12B 0.0443 (9) 0.0660 (12) 0.0470 (10) —-0.0078 (8) —=0.0097 (7) 0.0088 (8)
C13B 0.0748 (14) 0.0862 (16) 0.0480 (11) —-0.0117 (12) —0.0097 (10) 0.0034 (10)
Cl14B 0.0884 (17) 0.135(3) 0.0470 (12) —0.0330 (17) —0.0173 (12) 0.0137 (14)
C15B 0.0750 (16) 0.106 (2) 0.0809 (18) —0.0237 (15) —0.0271 (13) 0.0418 (16)
C16B 0.0700 (14) 0.0780 (16) 0.0869 (18) —-0.0091 (12) -0.0233 (12) 0.0289 (13)
C17B 0.0578 (11) 0.0610 (13) 0.0688 (13) —0.0063 (9) —-0.0143 (10) 0.0105 (10)
C18B 0.0663 (12) 0.0448 (10) 0.0624 (12) 0.0025 (8) —0.0211 (9) —0.0005 (9)
C19B 0.1076 (19) 0.0654 (15) 0.0790 (16) 0.0189 (13) —0.0490 (15) —-0.0101 (12)
C20B 0.156 (3) 0.088 (2) 0.125 (3) 0.042 (2) —-0.088 (3) —-0.0128 (19)
C21B 0.194 (4) 0.102 (3) 0.165 (4) 0.089 (3) —-0.099 (4) —-0.041 (3)
C22B 0.190 (4) 0.089 (2) 0.124 (3) 0.071 (3) —0.058 (3) —0.040 (2)
C23B 0.114 (2) 0.0610 (14) 0.0764 (15) 0.0210 (13) —0.0317 (15) —0.0121 (12)
Geometric parameters (A, ©)

S1IA—O02A 1.4239 (16) S1B—02B 1.4315 (16)
SIA—O3A 1.4286 (16) S1B—O3B 1.4322 (16)
SIA—C2A 1.7550 (18) S1B—C2B 1.7509 (18)
SIA—CI8A 1.766 (2) S1B—C18B 1.766 (2)
O1A—C4A 1.203 (3) O1B—C4B 1.203 (3)
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NIA—N2A
N1A—C3A
N1A—C12A
N2A—CI1A
Cl1A—C2A
C1A—C4A
C2A—C3A
C3A—C6A
C4A—C5A
C5A—HS5AA
C5A—HS5AB
C5A—HS5AC
C6A—CI11A
C6A—C7A
C7A—CS8A
C7TA—H7AA
C8A—C9A
C8A—HBAA
CI9A—CI0A
C9A—H9AA
C10A—Cl11A
C10A—HI10A
Cl11A—HI11A
C12A—C13A
C12A—C17A
C13A—C14A
C13A—HI3A
Cl4A—CI15A
Cl14A—HI4A
CI5A—CI16A
C15A—HIS5A
C16A—CI17A
C16A—HI16A
C17A—HI17A
CI8A—CI19A
C18A—C23A
C19A—C20A
C19A—HI9%9A
C20A—C21A
C20A—H20A
C21A—C22A
C21A—H21A
C22A—C23A
C22A—H22A
C23A—H23A

02A—S1A—03A
02A—S1A—C2A
03A—S1A—C2A

1.347 (2)
1.362 (2)
1.434 (2)
1.326 (2)
1.424 (3)
1.487 (3)
1.384 (3)
1.478 (3)
1.498 (3)
0.9600
0.9600
0.9600
1.384 (3)
1.392 (3)
1.377 (3)
0.9300
1.374 (4)
0.9300
1.375 (5)
0.9300
1.381 (3)
0.9300
0.9300
1.371 3)
1.376 (3)
1.390 (3)
0.9300
1.364 (4)
0.9300
1.366 (4)
0.9300
1.393 (3)
0.9300
0.9300
1.354 (4)
1.377 3)
1.394 (5)
0.9300
1.352 (6)
0.9300
1.351 (6)
0.9300
1.379 (4)
0.9300
0.9300

119.09 (10)
107.69 (9)
107.24 (9)

N1B—C3B
N1B—N2B
N1B—CI12B
N2B—C1B
C1B—C2B
C1B—C4B
C2B—C3B
C3B—C6B
C4B—C5B
C5B—H5BA
C5B—H5BB
C5B—HS5BC
C6B—Cl11B
C6B—C7B
C7B—C8B
C7B—H7BA
C8B—C9B
C8B—HEBA
C9B—C10B
C9B—HI9BA
C10B—C11B
C10B—H10B
C11B—HI11B
C12B—C13B
C12B—C17B
C13B—C14B
C13B—HI13B
C14B—C15B
C14B—H14B
C15B—C16B
C15B—HI15B
C16B—C17B
Cl6B—H16B
C17B—HI17B
C18B—C23B
C18B—C19B
C19B—C20B
C19B—HI19B
C20B—C21B
C20B—H20B
C21B—C22B
C21B—H21B
C22B—C23B
C22B—H22B
C23B—H23B

02B—S1B—O03B
02B—S1B—C2B
03B—S1B—C2B

1.353 (2)
1.357 (2)
1.436 (2)
1.328 (2)
1.421 (3)
1.487 (2)
1.381 (2)
1.485 (2)
1.491 (3)
0.9600
0.9600
0.9600
1.379 (3)
1.386 (3)
1.384 (3)
0.9300
1.383 (4)
0.9300
1.364 (4)
0.9300
1.380 (3)
0.9300
0.9300
1.374 (3)
1.382 (3)
1.409 (4)
0.9300
1.365 (5)
0.9300
1.360 (4)
0.9300
1.381 (3)
0.9300
0.9300
1.366 (3)
1.381 (3)
1.374 (4)
0.9300
1.354 (5)
0.9300
1.384 (5)
0.9300
1.380 (4)
0.9300
0.9300

118.74 (10)
106.86 (9)
107.65 (9)
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02A—S1A—CI18A 107.91 (10) 02B—SIB—CI8B 107.10 (10)
03A—SIA—CI8A 107.18 (10) 03B—S1B—CI18B 108.21 (10)
C2A—S1A—CI8A 107.20 (9) C2B—SIB—C18B 107.85 (9)
N2A—NIA—C3A 112.99 (14) C3B—NIB—N2B 112.81 (14)
N2A—NIA—CI2A 117.96 (15) C3B—NIB—CI2B 128.97 (15)
C3A—NIA—CI2A 129.04 (15) N2B—NI1B—CI2B 117.60 (15)
CIA—N2A—NIA 105.78 (14) CIB—N2B—NIB 105.25 (15)
N2A—CIA—C2A 110.14 (16) N2B—C1B—C2B 110.48 (15)
N2A—CIA—C4A 117.29 (16) N2B—C1B—C4B 118.93 (17)
C2A—Cl1A—C4A 132.53 (18) C2B—CI1B—C4B 130.52 (17)
C3A—C2A—CIA 105.76 (16) C3B—C2B—CIB 105.55 (16)
C3A—C2A—SI1A 125.25 (14) C3B—C2B—S1B 124.47 (14)
CIA—C2A—SIA 128.18 (14) CIB—C2B—SIB 127.93 (14)
NIA—C3A—C2A 105.33 (15) N1B—C3B—C2B 105.90 (15)
NIA—C3A—C6A 121.10 (16) N1B—C3B—C6B 123.22 (15)
C2A—C3A—C6A 133.47 (17) C2B—C3B—C6B 130.86 (17)
O1A—C4A—CI1A 121.15 (19) 01B—C4B—CIB 120.27 (19)
O1A—C4A—C5A 122.17 (19) 01B—C4B—C5B 122.72 (19)
CIA—C4A—C5A 116.68 (18) C1B—C4B—C5B 117.02 (18)
C4A—C5A—H5AA 109.5 C4B—C5B—H5BA 109.5
C4A—C5A—HS5AB 109.5 C4B—C5B—H5BB 109.5
H5AA—C5A—H5AB 109.5 H5BA—C5B—H5BB 109.5
C4A—C5A—H5AC 109.5 C4B—C5B—H5BC 109.5
H5AA—C5A—HSAC 109.5 H5BA—C5B—HS5BC 109.5
H5AB—C5A—HS5AC 109.5 H5BB—C5B—H5BC 109.5
Cl11A—C6A—CT7A 119.68 (19) C11B—C6B—C7B 120.18 (19)
Cl11A—C6A—C3A 119.30 (18) C11B—C6B—C3B 119.87 (17)
C7A—C6A—C3A 120.99 (18) C7B—C6B—C3B 119.93 (16)
C8A—CTA—C6A 119.7 (2) C8B—C7B—C6B 119.5 (2)
C8A—CTA—HTAA 120.1 C8B—C7B—H7BA 120.3
C6A—CTA—HTAA 120.1 C6B—C7B—H7BA 120.3
C9A—C8A—CTA 120.6 (2) C9B—C8B—C7B 119.9 (2)
C9A—C8A—HSAA 119.7 C9B—C8B—HSBA 120.1
C7A—CSA—HSAA 119.7 C7B—C8B—HSBA 120.1
C8A—CIA—C10A 119.7 (2) C10B—C9B—C8B 120.3 (2)
C8A—C9A—HIAA 120.1 C10B—C9B—HI9BA 119.9
C10A—C9A—HIAA 120.1 C8B—C9B—HIBA 119.9
C9A—C10A—C11A 120.6 (3) C9B—C10B—C11B 120.4 (2)
C9A—C10A—HI0A 119.7 C9B—C10B—H10B 119.8
Cl11A—C10A—HI10A 119.7 C11B—C10B—HI10B 119.8
C10A—C11A—C6A 119.6 (2) C6B—C11B—C10B 119.7 (2)
C10A—CI11A—HI1A 120.2 C6B—C11B—H11B 120.2
C6A—CIIA—HI1A 120.2 Cl10B—C11B—H11B 120.2
CI3A—CI2A—C17A 121.5 (2) CI13B—CI12B—CI17B 121.5 (2)
CI3A—CI2A—NIA 120.07 (19) CI13B—CI12B—NIB 121.0 (2)
C17A—CI2A—NIA 118.36 (19) C17B—CI12B—NIB 117.53 (18)
CI12A—CI3A—Cl4A 118.8 (2) C12B—C13B—C14B 117.3 (3)
CI2A—CI13A—HI3A 120.6 C12B—CI13B—HI3B 121.3
Cl4A—CI13A—HI3A 120.6 Cl14B—CI13B—HI3B 121.3
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C15A—C14A—CI13A
C15A—C14A—H14A
C13A—C14A—H14A
Cl14A—C15A—C16A
C14A—C15A—HI15A
C16A—C15A—HI15A
CI5A—C16A—C17A
C15A—C16A—HI16A
C17A—C16A—H16A
C12A—C17A—CI16A
C12A—C17A—H17A
C16A—C17A—HI7A
C19A—C18A—C23A
C19A—C18A—SI1A

C23A—C18A—S1A

C18A—C19A—C20A
C18A—C19A—HI19A
C20A—C19A—HI19A
C21A—C20A—CI19A
C21A—C20A—H20A
C19A—C20A—H20A
C22A—C21A—C20A
C22A—C21A—H21A
C20A—C21A—H21A
C21A—C22A—C23A
C21A—C22A—H22A
C23A—C22A—H22A
C18A—C23A—C22A
C18A—C23A—H23A
C22A—C23A—H23A

C3A—N1A—N2A—CI1A
C12A—N1A—N2A—CI1A
N1IA—N2A—C1A—C2A
N1A—N2A—C1A—C4A
N2A—C1A—C2A—C3A
C4A—CIA—C2A—C3A
N2A—C1A—C2A—S1A
C4A—CIA—C2A—S1A
02A—S1A—C2A—C3A
03A—S1A—C2A—C3A
C18A—S1A—C2A—C3A
02A—S1A—C2A—CIA
03A—S1A—C2A—CI1A
C18A—S1A—C2A—CI1A
N2A—N1A—C3A—C2A
C12A—NIA—C3A—C2A
N2A—N1A—C3A—C6A
C12A—NIA—C3A—C6A

120.3 (3)
119.9
119.9
120.5 (2)
119.8
119.8
120.3 (3)
119.8
119.8
118.5 (2)
120.7
120.7
120.7 (2)
120.0 (2)
119.15 (19)
119.2 (3)
120.4
120.4
120.1 (4)
120.0
120.0
120.4 (3)
119.8
119.8
120.6 (3)
119.7
119.7
118.9 (3)
120.6
120.6

0.7 (2)
~179.55 (16)
0.3 (2)
~177.81 (16)
0.2 (2)
177.90 (19)
170.16 (14)
~12.1 (3)
140.84 (17)
11.55 (19)
~103.27 (17)
273 (2)
~156.63 (17)
88.55 (18)
0.8 (2)
179.49 (17)
~176.07 (16)
2.6 (3)

C15B—C14B—C13B
C15B—C14B—H14B
C13B—C14B—H14B
C16B—C15B—C14B
C16B—C15B—H15B
C14B—C15B—H15B
C15B—C16B—C17B
C15B—C16B—H16B
C17B—C16B—H16B
C16B—C17B—C12B
C16B—C17B—H17B
C12B—C17B—HI17B
C23B—C18B—C19B
C23B—C18B—SI1B

C19B—C18B—SI1B

C20B—C19B—C18B
C20B—C19B—H19B
C18B—C19B—H19B
C21B—C20B—C19B
C21B—C20B—H20B
C19B—C20B—H20B
C20B—C21B—C22B
C20B—C21B—H21B
C22B—C21B—H21B
C23B—C22B—C21B
C23B—C22B—H22B
C21B—C22B—H22B
C18B—C23B—C22B
C18B—C23B—H23B
C22B—C23B—H23B

C3B—NIB—N2B—CIB
C12B—N1B—N2B—CI1B
N1B—N2B—C1B—C2B
N1B—N2B—C1B—C4B
N2B—C1B—C2B—C3B
C4B—C1B—C2B—C3B
N2B—C1B—C2B—S1B
C4B—C1B—C2B—S1B
02B—S1B—C2B—C3B
03B—S1B—C2B—C3B
C18B—S1B—C2B—C3B
02B—S1B—C2B—CI1B
03B—S1B—C2B—CIB
C18B—S1B—C2B—CI1B
N2B—N1B—C3B—C2B
C12B—NI1B—C3B—C2B
N2B—N1B—C3B—C6B
C12B—N1B—C3B—C6B

121.3 (3)
119.3

119.3

119.9 (2)
120.1

120.1

120.6 (3)
119.7
119.7
119.3 (2)
120.3

120.3
121.6 (2)
119.67 (17)
118.33 (18)
119.3 (3)
120.3
120.3
119.4 (3)
120.3
120.3
121.6 3)
119.2
119.2
119.3 (3)
120.3
120.3
118.7 (3)
120.6
120.6

0.52 (19)
172.29 (15)
~0.33 (19)
177.02 (15)
0.05 (19)
~176.91 (17)
~164.01 (13)
19.0 (3)
~1.34 (18)
~129.93 (15)
113.51 (16)
159.94 (16)
31.35 (18)
-85.21 (17)
~0.50 (19)
~171.11 (17)
177.85 (15)
72(3)
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Cl1A—C2A—C3A—NI1A
SIA—C2A—C3A—NI1A
ClIA—C2A—C3A—C6A
SIA—C2A—C3A—C6A
N2A—C1A—C4A—O0O1A
C2A—CI1A—C4A—O1A
N2A—C1A—C4A—C5A
C2A—CI1A—C4A—C5A
N1IA—C3A—C6A—C11A
C2A—C3A—C6A—C11A
NIA—C3A—C6A—CTA
C2A—C3A—C6A—CTA
C11A—C6A—CT7A—C8A
C3A—C6A—C7A—CBA
C6A—CT7TA—C8A—C9A
C7A—C8A—C9A—CI10A
C8A—C9A—C10A—CI11A
CI9A—CI0A—CI1A—C6A
C7A—C6A—C11A—C10A
C3A—C6A—C11A—C10A
N2A—N1A—C12A—C13A
C3A—N1A—CI12A—C13A
N2A—N1A—C12A—C17A
C3A—N1A—C12A—C17A
C17A—C12A—C13A—C14A
N1A—C12A—C13A—C14A
C12A—C13A—C14A—CI15A
CI13A—C14A—C15A—C16A
C14A—C15A—C16A—C17A
CI3A—C12A—C17A—C16A
N1A—C12A—C17A—C16A
CI15A—C16A—C17A—CI12A
02A—S1A—C18A—CI19A
03A—S1A—CI8A—CI9A
C2A—S1A—CI18A—CI19A
02A—S1A—CI18A—C23A
03A—S1A—C18A—C23A
C2A—S1A—CI18A—C23A
C23A—C18A—C19A—C20A
S1IA—C18A—C19A—C20A
C18A—C19A—C20A—C21A
C19A—C20A—C21A—C22A
C20A—C21A—C22A—C23A
C19A—C18A—C23A—C22A
SIA—CI18A—C23A—C22A
C21A—C22A—C23A—CI18A

~0.56 (19)
~170.93 (13)
175.76 (19)
54 (3)

155.7 (2)
~21.9 (3)
-23.8(3)
158.6 (2)
59.4 (2)
~116.5 (2)
~118.7 (2)
65.5 (3)
13(3)
179.28 (19)
—0.8 (4)
—0.4 (4)

1.1 (4)

—0.6 (4)
—0.6 (3)
~178.6 (2)
~131.36 (19)
50.0 (3)
46.2 (2)
~132.4(2)
0.5(3)
178.02 (19)
~0.7 (3)

0.5 (4)

—0.1 (4)
-0.2(3)
~177.69 (18)
0.0 (3)

272 (3)
156.6 (2)
-88.6 (3)
~149.70 (19)
203 (2)
94.6 (2)
~1.2(5)
~178.0 (3)
—0.1(7)
1.7(7)
-2.1(6)

0.8 (4)

177.6 (2)

0.8 (5)

C1B—C2B—C3B—N1B
S1B—C2B—C3B—NI1B
C1B—C2B—C3B—C6B
S1B—C2B—C3B—C6B
N2B—C1B—C4B—O1B
C2B—C1B—C4B—O1B
N2B—C1B—C4B—C5B
C2B—C1B—C4B—C5B
N1B—C3B—C6B—Cl11B
C2B—C3B—C6B—Cl11B
N1B—C3B—C6B—C7B
C2B—C3B—C6B—C7B
C11B—C6B—C7B—C8&B
C3B—C6B—C7B—C8B
C6B—C7B—C8B—C9B
C7B—C8B—C9B—C10B
C8B—C9B—C10B—C11B
C7B—C6B—C11B—C10B
C3B—C6B—C11B—C10B
C9B—C10B—C11B—C6B
C3B—N1B—C12B—C13B
N2B—N1B—C12B—C13B
C3B—NI1B—C12B—C17B
N2B—N1B—C12B—C17B
C17B—C12B—C13B—C14B
N1B—C12B—C13B—C14B
C12B—C13B—C14B—C15B
C13B—C14B—C15B—C16B
C14B—C15B—C16B—C17B
C15B—C16B—C17B—C12B
C13B—C12B—C17B—C16B
N1B—C12B—C17B—C16B
02B—S1B—C18B—C23B
03B—S1B—C18B—C23B
C2B—S1B—C18B—C23B
02B—S1B—C18B—C19B
03B—S1B—C18B—C19B
C2B—S1B—C18B—C19B
C23B—C18B—C19B—C20B
S1B—C18B—C19B—C20B
C18B—C19B—C20B—C21B
C19B—C20B—C21B—C22B
C20B—C21B—C22B—C23B
C19B—C18B—C23B—C22B
S1B—C18B—C23B—C22B
C21B—C22B—C23B—C18B

0.26 (18)
165.03 (12)
~177.91 (17)
~13.1(3)
~160.87 (19)
15.9 3)
19.4 (3)
~163.9 (2)
~76.8 (2)
101.1 (2)
104.7 (2)
~77.4 (3)
~1.9(3)
176.5 (2)
—0.8 (4)
2.9 (4)
2.3 (4)
2.6 (3)
~175.9 (2)
—0.5 (4)
-49.0 (3)
140.82 (19)
130.4 (2)
-39.8(2)
—0.9 (3)
178.5 (2)
1.7 (4)
—0.8 (4)
—0.9 (4)
1.6 (4)
—0.7 (3)
179.91 (19)
414 (2)
170.6 (2)
~73.3 (2)
~131.2(2)
-2.1Q2)
114.1 2)
0.9 (5)
173.4 (3)
1.6 (6)
2.2 (8)
0.3 (9)
-2.8(5)
~175.2 (3)
2.2(7)
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Hydrogen-bond geometry (4, °)

D—H-4 D—H H-A DA D—H-4
CllA—H114--024' 0.93 2.59 3.428 (3) 149
C11B—HI11B-+03B 0.93 2.57 3.370 (3) 144

Symmetry codes: (i) —x+1, —p+1, —z; (ii) —x, —y+2, —z+1.
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