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There are two independent molecules in the asymmetric unit
of the title compound, C,3H7N,0,S, with significant differ-
ences in their conformations, e.g. the benzene rings of the
benzothiazine and benzonitrile units are inclined at 28.19 (10)
and 17.89 (7)° in the two molecules, with the centroids of the
rings separated by 3.975 (2) and 3.637 (2) A, respectively.
Moreover, the N—C—C—C torsion angles involving the
benzoyl group are 14.3 (5) and 8.2 (5)° in the two molecules,
showing different degrees of rotation of this group. In both
molecules, the heterocyclic thiazine rings adopt half-chair
conformations, with the S and N atoms displaced by 0.427 (6)
and 0.365 (6) A, respectively, in one molecule and by 0.356 (6)
and 0.432 (6) A, respectively, in the other, on opposite sides of
the mean planes formed by the remaining ring atoms. The
crystal structure is stabilized by intermolecular C—H..-O
hydrogen bonds and further consolidated by intramolecular
O—H- - -O hydrogen bonds.

Related literature

For the biological activity of benzothiazine derivatives, see:
Ahmad et al. (2010). For related structures, see: Siddiqui et al.
(2008).

Experimental

Crystal data

Cy3H 6N,0,8 v =17804.2 (3) A3
M, = 416.44 Z=16
Orthorhombic, Pbca Mo Ka radiation
a=122900 (2) A =020 mm™*

b =24.7970 (6) A T=173 K

¢ =25.6080 (6) A 020 x 0.12 x 0.12 mm

Data collection

16724 measured reflections
8869 independent reflections
6212 reflections with I > 20(1)
Rin = 0.058

Nonius KappaCCD diffractometer
Absorption correction: multi-scan
(SORTAYV; Blessing, 1997)
Tmin = 0.961, Tpax = 0.976

Refinement

R[F? > 20(F?)] = 0.079
wR(F?) = 0.164
§=113

8869 reflections

543 parameters

H-atom parameters constrained
APmax =053 e A3

Apmin = =045 ¢ A™?

Table 1

Hydrogen-bond geometry (A, °).

D—H---A D—H H---A D---A D—H---A
C16—H164: --03' 0.99 2.57 3.382 (4) 139
C16—H16B- - -O1' 0.99 2.60 3.456 (4) 145
C28—H28. --021 0.95 2.45 3.188 (4) 135
03—H30---04 0.84 176 2.503 (4) 146
07—H70---08 0.84 1.73 2.484 (4) 148

Symmetry codes: (i) x +1,y, —z + % (i) —x+ 3,y — 1, z.

Data collection: COLLECT (Hooft, 1998); cell refinement:
DENZO (Otwinowski & Minor, 1997); data reduction: SCALE-
PACK (Otwinowski & Minor, 1997); program(s) used to solve
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine
structure: SHELXL97 (Sheldrick, 2008); molecular graphics:
Mercury (Macrae et al., 2008) and ORTEP-3 for Windows (Farrugia,
1997); software used to prepare material for publication:
SHELXL97.

HLS is grateful to the Institute of Chemistry, University of
the Punjab, Lahore, Pakistan, for financial support.

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: Z1.2435).
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3-[(3-Benzoyl-4-hydroxy-1,1-dioxo-2H-14°,2-benzothiazin-2-yl)methyl]lbenzo-

nitrile
Nazia Sattar, Hamid Latif Siddiqui, Tanvir Hussain, Sana Aslam and Masood Parvez

S1. Comment

In continuation of our research on the synthesis of biologically active benzothiazine derivatives (Ahmad et al., 2010), we
now report the synthesis and crystal structure of the title compound in this article.

There are two independent molecules in an asymmetric unit of the title compound, labeled as molecules A (Fig. 1) and
B (Fig. 2) containing the S1 and S2 atoms, respectively. There are significant differences in the conformations of the two
molecules, e.g., the benzene rings of the benzothiazine and benzonitrile moieties are inclined at 28.19 (10) and 17.89 (7)°
in the molecules A and B with centroids of the rings separated by 3.975 (2) and 3.637 (2) A, respectively. Moreover, the
torsion angles N1-C8—C9—C10 and N3-C31-C32—C33 in molecules A and B are 14.3 (5) and 8.2 (5)°, respectively,
showing different degrees of rotation of these groups (Fig. 3). In both molecules, the heterocyclic thiazine rings adopt
half chair conformations with atoms S and N displaced by 0.427 (6) and 0.365 (6) A, in molecule A and 0.356 (6) and
0.432 (6) A, in molecule B, respectively, on the opposite sides from the mean planes formed by the remaining ring atoms.
The bond distances and angles in both molecules agree very well with the corresponding bond distances and angles
reported in closely related compounds (Siddiqui et al., 2008).

The methylene H-atoms bonded to C16 in molecule A are hydrogen bonded to O1 and O3 of two symmetry related
molecules A (Tab. 1 and Fig. 4). On the other hand, an aryl H-atom, H28 of molecule B, is hydrogen bonded to O2 of
molecule A. The structure is consolidated by intramolecular interactions of the types O—H--O, C—H---N and C—H---O.

S2. Experimental

An aqueous solution of sodium hydroxide (0.4 g, 9.96 mmol) was added to a solution of 3-benzoyl-4-hydroxy-2H-1,2-
benzothiazine 1,1-dioxide (1.5 g, 4.9 mmol) in acetone (15 ml). 3-(Bromomethyl)benzonitrile (1.17 g, 5.98 mmol) was
added with stirring and the reaction mixture was ultrasonicated for 15 minutes at 318 K. The completion of reaction was
monitored with the help of thin layer chromatography (TLC). The contents of the flask were acidified to pH 3.0 by HCI
(5%). Yellow precipitates of the title compound were filtered off and washed with excess of distilled water. Crystals
suitable for crystallographic study were grown from methanol at room temperature. Yield = 1.93 g, 93.23%; m.p. = 444 -
446 K.

$3. Refinement

Though all the H atoms could be distinguished in the difference Fourier map the H-atoms were included at geometrically
idealized positions and refined in riding-model approximation with the following constraints: O—H = 0.84, C—H = 0.95
and 0.99 A, for aryl and methylene H-atoms, respectively. The Ui(H) were allowed at 1.2U,,(C/O). The final difference

map was essentially featurless.
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Figure 1

Molecule A of the title compound with displacement ellipsoids plotted at 30% probability level (Farrugia, 1997).
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Figure 2

Molecule B of the title compound with displacement ellipsoids plotted at 30% probability level (Farrugia, 1997).
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Figure 3

A plot of the molecule A (red) overlapping molecule B (blue) plotted with the aid of Mercury (Macrae et al., 2008)

showing the conformational differences in the two molecules.
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Figure 4

A partial unit cell packing diagram of the title compound showing hydrogen bonding interactions drwan as dashed lines.

H-atoms not involved in H-bonding interactions have been excluded.

3-[(3-Benzoyl-4-hydroxy-1,1-dioxo-2H-11%,2-benzothiazin-2- yl)methyllbenzonitrile

Crystal data

C23H16N204S
M,=416.44
Orthorhombic, Pbca
Hall symbol: -P 2ac 2ab
a=122900 (2) A
b=24.7970 (6) A
c=25.6080 (6) A
V=78042(3) A3
Z=16

F(000) = 3456

D,=1418 Mg m™

Mo Ko radiation, 2 =0.71073 A

Cell parameters from 9408 reflections

0=1.0-27.5°
4 =020 mm™!
T=173 K

Block, yellow
0.20 x 0.12 x 0.12 mm
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Data collection

Nonius KappaCCD
diffractometer
Radiation source: fine-focus sealed tube
Graphite monochromator
w and ¢ scans
Absorption correction: multi-scan
(SORTAV; Blessing, 1997)
Twin=0.961, Tyax = 0.976

Refinement

Refinement on F?

Least-squares matrix: full

R[F?>20(F?)]=0.079

WR(F?)=0.164

§=1.13

8869 reflections

543 parameters

0 restraints

Primary atom site location: structure-invariant
direct methods

Special details

16724 measured reflections
8869 independent reflections
6212 reflections with 7> 2a([)
R =0.058

Omax = 27.5°, Opin = 1.6°
h=-15—15

k=-32—32

[=-33-533

Secondary atom site location: difference Fourier
map

Hydrogen site location: inferred from
neighbouring sites

H-atom parameters constrained

w=1/[c*(F,?) + (0.0236P)* + 17.5304P]
where P = (F,2 + 2F2)/3

(A/6)max < 0.001

Apmx=0.53 e A3

Appin=—0.45 e A

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 1.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 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 Uiso™/Ueq

S1 0.66138 (7) 0.09623 (3) 0.72876 (3) 0.0309 (2)
S2 0.62373 (8) —0.15753 (4) 0.53600 (3) 0.0381 (2)
(0] 0.5677 (2) 0.11000 (10) 0.75941 (10) 0.0396 (6)
02 0.7437 (2) 0.13609 (10) 0.72052 (10) 0.0437 (7)
03 0.5218 (2) —0.05972 (10) 0.71527 (10) 0.0374 (6)
H30 0.5299 -0.0770 0.7432 0.045*

04 0.5978 (2) —0.08015 (10) 0.80376 (10) 0.0396 (6)
05 0.7262 (2) —0.14821 (11) 0.51155 (11) 0.0540 (8)
06 0.5474 (3) —0.11417 (10) 0.54076 (10) 0.0497 (7)
07 0.7200 (2) —0.32119 (10) 0.55411 (10) 0.0408 (6)
H70 0.7162 -0.3367 0.5250 0.049*

08 0.6761 (2) —0.33403 (10) 0.46026 (10) 0.0425 (6)
N1 0.7180 (2) 0.04324 (11) 0.75556 (10) 0.0263 (6)
N2 0.9770 (3) 0.08686 (16) 0.52782 (14) 0.0597 (10)
N3 0.5641 (2) —0.20673 (11) 0.50442 (10) 0.0327 (7)
N4 0.3416 (3) —0.15139 (16) 0.72641 (14) 0.0588 (10)
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Cl 0.6164 (3)
2 0.6175 (3)
H2 0.6445
C3 0.5782 (4)
H3 0.5794
C4 0.5379 (3)
H4 0.5101
Cs 0.5374 (3)
HS 0.5089
C6 0.5784 (3)
C7 0.5841 (3)
Cs 0.6473 (3)
C9 0.6458 (3)
Cl10 0.6942 (3)
Cll1 0.6997 (3)
Hil 0.6787
C12 0.7352 (4)
HI2 0.7380
C13 0.7665 (3)
HI3 0.7906
Cl4 0.7628 (4)
Hi4 0.7860
C1s 0.7258 (3)
HI5 0.7220
C16 0.8353 (3)
H16A 0.8620
H16B 0.8773
C17 0.8573 (3)
C18 0.8915 (3)
HI8 0.9022
Cl19 0.9100 (3)
€20 0.8937 (3)
H20 0.9052
C21 0.8604 (3)
H21 0.8494
22 0.8431 (3)
H22 0.8214
23 0.9475 (3)
24 0.6470 (3)
25 0.6401 (3)
H25 0.6238
C26 0.6573 (3)
H26 0.6527
C27 0.6813 (3)
H27 0.6938
C28 0.6870 (3)
H28 0.7031
€29 0.6696 (3)

0.07036 (14)
0.10096 (16)
0.1368
0.07843 (19)
0.0989
0.02693 (19)
0.0122
~0.00393 (16)
~0.0395
0.01727 (14)
~0.01593 (13)
~0.00275 (12)
~0.03566 (14)
~0.01798 (14)
0.03570 (16)
0.0632
0.04952 (18)
0.0864
0.0104 (2)
0.0199
~0.04306 (19)
~0.0704
~0.05697 (17)
~0.0939
0.03171 (15)
0.0055
0.0654
0.00952 (15)
0.04363 (15)
0.0809
0.02299 (16)
~0.03093 (16)
-0.0445
~0.06509 (17)
~0.1023
~0.04491 (16)
~0.0687
0.05877 (17)
~0.18666 (14)
~0.15611 (16)
~0.1187
~0.18092 (18)
~0.1605
~0.23523 (18)
~0.2519
~0.26550 (16)
~0.3029
~0.24188 (15)

0.66852 (13)
0.62378 (14)
0.6243
0.57778 (15)
0.5464
0.57723 (15)
0.5457
0.62239 (14)
0.6217
0.66865 (13)
0.71623 (12)
0.75820 (12)
0.80539 (13)
0.85579 (13)
0.87115 (14)
0.8474
0.92032 (15)
0.9303
0.95496 (15)
0.9890
0.93996 (16)
0.9635
0.89121 (15)
0.8817
0.74483 (13)
0.7710
0.7493
0.69091 (13)
0.65099 (14)
0.6577
0.60115 (14)
0.59040 (15)
0.5561
0.63033 (17)
0.6235
0.68026 (15)
0.7074
0.56028 (15)
0.59754 (13)
0.64282 (14)
0.6411
0.69031 (15)
0.7216
0.69267 (15)
0.7255
0.64761 (14)
0.6497
0.59913 (13)

0.0306 (7)
0.0409 (9)
0.049*
0.0507 (11)
0.061*
0.0499 (11)
0.060*
0.0378 (9)
0.045*
0.0290 (7)
0.0271 (7)
0.0263 (7)
0.0316 (8)
0.0305 (7)
0.0411 (9)
0.049%
0.0491 (10)
0.059*
0.0508 (11)
0.061*
0.0564 (12)
0.068*
0.0452 (10)
0.054*
0.0336 (8)
0.040%
0.040%
0.0328 (8)
0.0345 (8)
0.041%
0.0375 (8)
0.0422 (9)
0.051*
0.0480 (10)
0.058*
0.0393 (9)
0.047*
0.0439 (9)
0.0321 (8)
0.0398 (9)
0.048*
0.0466 (10)
0.056*
0.0490 (11)
0.059*
0.0398 (9)
0.048*
0.0328 (8)
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C30 0.6720 (3) —0.27439 (14) 0.55122 (13) 0.0325 (8)
C31 0.6264 (3) —0.25614 (14) 0.50470 (13) 0.0307 (7)
C32 0.6338 (3) —0.28706 (15) 0.45824 (14) 0.0339 (8)
C33 0.5929 (3) —0.26812 (17) 0.40689 (14) 0.0414 (9)
C34 0.6057 (4) —0.21534 (18) 0.39001 (15) 0.0493 (11)
H34 0.6391 —0.1893 0.4120 0.059*
C35 0.5691 (4) —-0.2010 (2) 0.34075 (16) 0.0693 (16)
H35 0.5789 —0.1652 0.3284 0.083*
C36 0.5181 (5) —0.2390 (3) 0.30966 (19) 0.095 (2)
H36 0.4909 —0.2288 0.2764 0.114*
C37 0.5062 (5) —0.2912 (3) 0.3262 (2) 0.093 (2)
H37 0.4717 -0.3170 0.3043 0.112%*
C38 0.5443 (4) —0.3061 (2) 0.37450 (18) 0.0625 (13)
H38 0.5375 —0.3425 0.3858 0.075%*
C39 0.4440 (3) —0.21431 (16) 0.50995 (13) 0.0379 (9)
H39A 0.4183 -0.2390 0.4822 0.046*
H39B 0.4075 —0.1791 0.5048 0.046*
C40 0.4112 (3) —0.23689 (15) 0.56239 (13) 0.0331 (8)
C41 0.3888 (3) —0.20189 (15) 0.60331 (13) 0.0330 (8)
H41 0.3861 —0.1641 0.5972 0.040%*
C42 0.3703 (3) —0.22178 (16) 0.65298 (14) 0.0372 (8)
C43 0.3724 (3) —0.27700 (17) 0.66260 (16) 0.0483 (10)
H43 0.3605 —0.2906 0.6968 0.058*
C44 0.3921 (3) —0.31156 (17) 0.62160 (17) 0.0502 (10)
H44 0.3929 —0.3494 0.6276 0.060*
C45 0.4107 (3) —0.29198 (16) 0.57163 (16) 0.0415 (9)
H45 0.4232 -0.3164 0.5437 0.050*
C46 0.3519 (3) —0.18360 (17) 0.69450 (15) 0.0434 (9)
Atomic displacement parameters (42)

Ull 1]22 (]33 UlZ Ul3 l]23
S1 0.0379 (5) 0.0250 (4) 0.0298 (4) —0.0035 (4) —0.0008 (4) 0.0020 (3)
S2 0.0559 (6) 0.0277 (5) 0.0305 (4) 0.0016 (4) 0.0034 (4) 0.0030 (4)
01 0.0445 (15) 0.0310 (13) 0.0432 (15) 0.0048 (11) 0.0059 (12) —0.0061 (11)
02 0.0533 (16) 0.0319 (14) 0.0459 (15) —0.0144 (12) —0.0033 (13) 0.0076 (12)
03 0.0440 (15) 0.0278 (13) 0.0405 (15) —0.0091 (11) 0.0007 (12) —0.0025 (11)
04 0.0459 (15) 0.0277 (13) 0.0450 (15) —-0.0075 (11) —-0.0002 (12) 0.0096 (11)
05 0.066 (2) 0.0449 (17) 0.0514 (17) —0.0127 (15) 0.0158 (15) 0.0044 (14)
06 0.084 (2) 0.0293 (14) 0.0359 (15) 0.0147 (14) —0.0030 (14) —0.0010 (11)
o7 0.0501 (16) 0.0322 (14) 0.0400 (14) 0.0122 (12) —-0.0021 (12) 0.0000 (11)
08 0.0481 (16) 0.0334 (14) 0.0460 (15) 0.0069 (12) 0.0071 (12) —-0.0063 (12)
N1 0.0259 (14) 0.0266 (14) 0.0264 (14) —0.0030 (11) —0.0022 (11) 0.0050 (11)
N2 0.073 (3) 0.062 (2) 0.044 (2) 0.000 (2) 0.0116 (19) 0.0078 (19)
N3 0.0446 (13) 0.0295 (15) 0.0239 (14) 0.0095 (13) 0.0012 (12) 0.0004 (12)
N4 0.075 (3) 0.062 (2) 0.0398 (19) —0.018 (2) 0.0150 (18) —0.0064 (18)
Cl 0.0307 (18) 0.0320 (18) 0.0293 (17) 0.0013 (15) —0.0002 (14) 0.0034 (14)
C2 0.042 (2) 0.040 (2) 0.041 (2) 0.0005 (17) 0.0006 (17) 0.0127 (17)
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C3

C4

C5

C6

C7

C8

C9

C10
Cl11
Cl12
C13
Cl4
C15
Cl6
C17
C18
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38
C39
C40
C41
C42
C43
C44
C45
C46

0.054 (3)
0.053 (3)
0.041 (2)
0.0267 (17)
0.0282 (17)
0.0287 (17)
0.0306 (18)
0.0308 (18)
0.054 (2)
0.061 (3)
0.053 (3)
0.067 (3)
0.056 (3)
0.0257 (17)
0.0225 (17)
0.0290 (18)
0.0308 (19)
0.042 (2)
0.048 (2)
0.032 (2)
0.045 (2)
0.0323 (19)
0.042 (2)
0.052 (2)
0.051 (2)
0.044 (2)
0.0276 (17)
0.0318 (18)
0.0357 (18)
0.0304 (18)
0.040 (2)
0.057 (3)
0.087 (4)
0.120 (5)
0.116 (5)
0.071 (3)
0.040 (2)
0.0270 (17)
0.0320 (19)
0.036 (2)
0.053 (3)
0.049 (3)
0.035 (2)
0.048 (2)

0.066 (3)
0.070 (3)
0.041 (2)
0.0306 (18)
0.0220 (16)
0.0228 (15)
0.0299 (18)
0.0296 (18)
0.037 (2)
0.051 (3)
0.071 (3)
0.061 (3)
0.039 (2)
0.044 (2)
0.043 (2)
0.037 (2)
0.046 (2)
0.045 (2)
0.036 (2)
0.041 (2)
0.051 (3)
0.0337 (19)
0.039 (2)
0.054 (3)
0.063 (3)
0.039 (2)
0.039 (2)
0.0308 (18)
0.0287 (18)
0.036 (2)
0.053 (2)
0.058 (3)
0.088 (4)
0.128 (6)
0.098 (5)
0.066 (3)
0.045 (2)
0.039 (2)
0.0333 (19)
0.043 (2)
0.046 (2)
0.038 (2)
0.039 (2)
0.048 (2)

0.032 (2)
0.0266 (19)
0.0321 (19)
0.0297 (17)
0.0311 (17)
0.0275 (17)
0.0341 (18)
0.0312 (17)
0.0326 (19)
0.035 (2)
0.0281 (19)
0.042 (2)
0.041 (2)
0.0316 (18)
0.0323 (18)
0.0372 (19)
0.0358 (19)
0.040 (2)
0.060 (3)
0.045 (2)
0.036 (2)
0.0302 (17)
0.039 (2)
0.033 (2)
0.032 (2)
0.036 (2)
0.0316 (18)
0.0348 (18)
0.0276 (16)
0.0357 (18)
0.0313 (19)
0.034 (2)
0.032 (2)
0.037 (3)
0.066 (4)
0.050 (3)
0.0282 (18)
0.0328 (18)
0.0337 (18)
0.0326 (18)
0.045 (2)
0.063 (3)
0.050 (2)
0.035 (2)

0.003 (2)
0.002 (2)
~0.0009 (17)
0.0068 (14)
~0.0005 (13)
0.0014 (13)
0.0021 (15)
0.0035 (14)
0.0121 (18)
0.004 (2)
~0.005 (2)
—0.011 (2)
~0.0064 (19)
~0.0042 (15)
0.0025 (15)
~0.0005 (15)
0.0019 (16)
0.0006 (18)
0.0004 (19)
0.0039 (17)
0.0059 (19)
~0.0019 (15)
0.0022 (17)
0.005 (2)
0.010 (2)
0.0098 (17)
0.0006 (15)
0.0009 (15)
0.0036 (15)
~0.0008 (15)
0.0142 (18)
0.013 (2)
0.043 (3)
0.071 (5)
0.046 (4)
0.020 (3)
0.0172 (17)
0.0045 (15)
0.0031 (15)
~0.0082 (17)
-0.013 (2)
~0.0089 (19)
~0.0032 (17)
~0.0126 (19)

~0.0057 (18)
~0.0075 (17)
~0.0051 (16)
~0.0009 (13)
0.0042 (13)
0.0033 (13)
0.0029 (14)
0.0056 (14)
0.0005 (17)
~0.0004 (19)
~0.0031 (18)
~0.017 (2)
~0.0116 (19)
~0.0015 (14)
~0.0010 (14)
0.0028 (15)
0.0050 (15)
0.0017 (17)
0.003 (2)
0.0039 (16)
0.0039 (17)
~0.0036 (14)
~0.0084 (17)
~0.0125 (18)
~0.0112 (18)
~0.0068 (16)
—0.0014 (14)
0.0022 (15)
0.0017 (14)
0.0042 (15)
0.0005 (16)
0.0097 (19)
0.009 (2)
~0.021 (3)
-0.042 (3)
~0.017 (2)
—0.0049 (15)
~0.0042 (14)
~0.0014 (15)
~0.0006 (15)
-0.001 (2)
~0.002 (2)
~0.0028 (17)
0.0075 (17)

0.015 (2)
~0.0055 (19)
~0.0060 (16)
~0.0022 (14)
~0.0043 (13)
0.0037 (12)
0.0037 (14)
0.0062 (14)
0.0055 (16)
~0.0057 (19)
0.005 (2)
0.025 (2)
0.0138 (17)
0.0038 (16)
0.0029 (15)
~0.0010 (15)
0.0011 (17)
~0.0091 (18)
~0.0057 (19)
0.0090 (17)
~0.0040 (19)
0.0031 (14)
~0.0082 (16)
~0.0113 (18)
0.0040 (19)
0.0038 (16)
~0.0010 (15)
0.0024 (15)
0.0002 (13)
~0.0038 (15)
~0.0107 (17)
~0.0008 (19)
0.010 (2)
~0.022 (3)
~0.042 (3)
~0.023 (2)
~0.0058 (16)
~0.0005 (15)
0.0003 (15)
~0.0003 (16)
0.0074 (19)
0.006 (2)
~0.0092 (18)
0.0014 (18)
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Geometric parameters (A, ©)

S1—02 1.430 (3) C17—CI18 1.392 (5)
S1—01 1.434 (3) C18—CI19 1.394 (5)
S1—N1 1.638 (3) C18—HIS 0.9500
S1—C1 1.760 (3) C19—C20 1.380 (5)
S2—05 1.425 (3) C19—C23 1.447 (5)
S2—06 1432 (3) C20—C21 1.389 (6)
S2—N3 1.637 (3) C20—H20 0.9500
S2—C24 1.757 3) C21—C22 1.389 (5)
03—C7 1.329 (4) C21—H21 0.9500
03—H30 0.8400 C22—H22 0.9500
04—C9 1.252 (4) C24—C25 1.388 (5)
07—C30 1.304 (4) C24—C29 1.398 (5)
07—H70 0.8400 C25—C26 1.379 (5)
08—C32 1.276 (4) C25—H25 0.9500
N1—C8 1.435 (4) C26—C27 1.380 (6)
N1—C16 1.495 (4) C26—H26 0.9500
N2—C23 1.143 (5) C27—C28 1.378 (5)
N3—C31 1.445 (4) C27—H27 0.9500
N3—C39 1.495 (5) C28—C29 1.389 (5)
N4—C46 1.150 (5) C28—H28 0.9500
Ccl—C2 1.374 (5) C29—C30 1.468 (5)
C1—C6 1.397 (5) C30—C31 1.392 (5)
C2—C3 1.390 (5) C31—C32 1.419 (5)
C2—H2 0.9500 C32—C33 1.484 (5)
C3—C4 1.370 (6) C33—C34 1.387 (6)
C3—H3 0.9500 C33—C38 1.391 (6)
C4—C5 1.386 (5) C34—C35 1.386 (6)
C4—H4 0.9500 C34—H34 0.9500
C5—C6 1.391 (5) C35—C36 1.384 (8)
C5—HS 0.9500 C35—H35 0.9500
Cc6—C7 1.472 (5) C36—C37 1.370 (9)
C7—C8 1.366 (4) C36—H36 0.9500
C8—C9 1.458 (4) C37—C38 1.374 (7)
C9—C10 1.487 (5) C37—H37 0.9500
C10—Cl5 1.381 (5) C38—H38 0.9500
Cl10—Cl1 1.390 (5) C39—C40 1.510 (5)
Cl1—CI12 1.376 (5) C39—H39A 0.9900
Cl1—HI1 0.9500 C39—H39B 0.9900
Ccl2—Cl13 1.371 (6) C40—C45 1.386 (5)
ClI2—HI2 0.9500 C40—C41 1.388 (5)
C13—Cl4 1.380 (6) C41—C42 1.383 (5)
CI3—HI3 0.9500 C41—H41 0.9500
Cl4—Cl5 1.373 (5) C42—C43 1.391 (5)
Cl4—Hl14 0.9500 C42—C46 1.441 (5)
C15—HIS 0.9500 C43—C44 1.377 (6)
Cl16—C17 1.511 (5) C43—H43 0.9500

Acta Cryst. (2012). E68, 091 sup-9



supporting information

Cl6—HI16A
Cl6—HI16B
C17—C22

02—S1—01
02—S1—N1
O1—S1—N1
02—S1—C1
01—S1—C1
N1—S1—Cl1
05—S82—06
05—S2—N3
06—S2—N3
05—S2—C24
06—S2—C24
N3—S2—C24
C7—03—H30
C30—0O7—H70
C8—NI1—Cl16
C8—N1—S1
Cl16—N1—S1
C31—N3—C39
C31—N3—S2
C39—N3—S2
C2—C1—C6
C2—C1—S1
C6—C1—S1
C1—C2—C3
Cl1—C2—H2
C3—C2—H2
C4—C3—C2
C4—C3—H3
C2—C3—H3
C3—C4—C5
C3—C4—H4
C5—C4—H4
C4—C5—C6
C4—C5—HS5
C6—C5—HS
C5—C6—C1
C5—C6—C7
C1—C6—C7
03—C7—C8
03—C7—C6
C8—C7—C6
C7—C8—NI1
C7—C8—C9
N1—C8—C9

0.9900
0.9900
1.388 (5)

118.94 (16)
108.41 (15)
107.60 (15)
110.17 (16)
108.35 (16)
102.02 (15)
119.62 (18)
107.42 (17)
107.96 (17)
108.49 (18)
109.82 (16)
102.09 (16)
109.5

109.5

116.1 (3)
113.6 (2)
119.1 (2)
114.6 (3)
113.1 2)
119.3 (2)
121.7 (3)
121.8 (3)
116.5 (2)
118.8 (4)
120.6

120.6

120.6 (4)
119.7

119.7

120.5 (4)
119.7

119.7

120.0 (4)
120.0

120.0

118.4 (3)
120.7 (3)
120.9 (3)
122.5 (3)
114.5 (3)
123.0 (3)
119.8 (3)
120.7 (3)
119.4 (3)

C44—C45
C44—H44
C45—H45

C19—C20—C21
C19—C20—H20
C21—C20—H20
C22—C21—C20
C22—C21—H21
C20—C21—H21
C17—C22—C21
C17—C22—H22
C21—C22—H22
N2—C23—C19

C25—C24—C29
C25—C24—S2

C29—C24—S2

C26—C25—C24
C26—C25—H25
C24—C25—H25
C25—C26—C27
C25—C26—H26
C27—C26—H26
C28—C27—C26
C28—C27—H27
C26—C27—H27
C27—C28—C29
C27—C28—H28
C29—C28—H28
C28—C29—C24
C28—C29—C30
C24—C29—C30
07—C30—C31

07—C30—C29

C31—C30—C29
C30—C31—C32
C30—C31—N3

C32—C31—N3

08—C32—C31

08—C32—C33

C31—C32—C33
C34—C33—C38
C34—C33—C32
C38—C33—C32
C35—C34—C33
C35—C34—H34
C33—C34—H34
C36—C35—C34

1.388 (6)
0.9500
0.9500

119.1 (4)
120.4
120.4
120.2 (4)
119.9
119.9
120.8 (4)
119.6
119.6
179.7 (5)
121.5 (3)
121.0 (3)
117.5 3)
118.9 (4)
120.5
120.5
120.4 (4)
119.8
119.8
120.4 (4)
119.8
119.8
120.7 (4)
119.7
119.7
118.0 (3)
120.8 (3)
121.2 (3)
121.3 3)
116.7 (3)
121.9 (3)
121.1 3)
119.6 (3)
119.2 (3)
119.1 (3)
117.6 (3)
123.4 (3)
120.2 (4)
122.4 (4)
117.3 (4)
119.2 (4)
120.4
120.4
119.8 (5)
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04—C9—C8
04—C9—C10
C8—C9—C10
C15—C10—Cl11
C15—C10—C9
C11—C10—C9
C12—C11—C10
Cl12—Cl11—HI11
C10—C11—H11
C13—C12—Cl11
C13—C12—H]12
Cl11—C12—HI12
C12—C13—C14
C12—C13—H13
C14—C13—H13
C15—C14—C13
C15—C14—H14
C13—C14—H14
C14—C15—C10
Cl14—CI15—H15
C10—C15—HI15
N1I—C16—C17
NI—Cl16—HI16A
C17—C16—H16A
N1—Cl16—H16B
Cl17—Cl6—H16B
H16A—C16—H16B
C22—C17—CI18
C22—C17—Cl16
C18—C17—Cl16
C17—C18—CI19
C17—C18—HI18
C19—C18—HI18
C20—C19—CI18
C20—C19—C23
C18—C19—C23

02—S1—N1—C8
0O1—S1—N1—C8
C1—S1—N1—C8
02—S1—N1—Cl16
01—S1—N1—C16
C1—S1—N1—Cl16
05—S2—N3—C31
06—S2—N3—C31
C24—S2—N3—C31
05—S2—N3—C39
06—S2—N3—C39

118.1 (3)
118.5 (3)
1233 (3)
118.1 (3)
118.4 (3)
1232 (3)
120.9 (4)
119.6
119.6
120.3 (4)
119.8
119.8
119.4 (4)
120.3
120.3
120.4 (4)
119.8
119.8
121.0 (4)
119.5
119.5
114.2 (3)
108.7
108.7
108.7
108.7
107.6
119.0 (3)
120.7 (3)
120.3 (3)
119.9 (4)
120.0
120.0
121.0 (4)
119.7 (4)
119.3 (4)

~170.7 (2)
59.5 (3)
~54.4 (2)
~28.2 (3)
~158.1(2)
88.0 (3)
59.5 (3)
~170.3 (2)
~54.6 (3)
~161.3 3)
-31.0 (3)

C36—C35—H35
C34—C35—H35
C37—C36—C35
C37—C36—H36
C35—C36—H36
C36—C37—C38
C36—C37—H37
C38—C37—H37
C37—C38—C33
C37—C38—H38
C33—C38—H38
N3—C39—C40
N3—C39—H39A
C40—C39—H39A
N3—C39—H39B
C40—C39—H39B
H39A—C39—H39B
C45—C40—C41
C45—C40—C39
C41—C40—C39
C42—C41—C40
C42—C41—H41
C40—C41—H41
C41—C42—C43
C41—C42—C46
C43—C42—C46
C44—C43—C42
C44—C43—H43
C42—C43—H43
C43—C44—C45
C43—C44—H44
C45—C44—H44
C40—C45—C44
C40—C45—H45
C44—C45—H45
N4—C46—C42

C18—C19—C20—C21
C23—C19—C20—C21
C19—C20—C21—C22
C18—C17—C22—C21
Cl16—C17—C22—C21
C20—C21—C22—C17
05—S82—C24—C25
06—S2—C24—C25
N3—S2—C24—C25
05—S2—C24—C29
06—S2—C24—C29

120.1
120.1
120.9 (5)
119.5
119.5
119.8 (5)
120.1
120.1
120.1 (5)
120.0
120.0
113.3 3)
108.9
108.9
108.9
108.9
107.7
119.1 3)
121.2 3)
119.5 (3)
120.2 (3)
119.9
119.9
120.7 (4)
118.0 (3)
121.3 (4)
118.7 (4)
120.6
120.6
121.0 (4)
119.5
119.5
120.2 (4)
119.9
119.9
176.3 (4)

~1.3(6)
178.4 (4)
0.4 (6)
~1.4(5)
178.2 (3)
0.9 (6)
102.0 (3)
-30.4 (4)
~144.8 (3)
~79.7 (3)
147.9 (3)

Acta Cryst. (2012). E68, 091



supporting information

C24—S2—N3—C39
02—S1—C1—C2
01—S1—C1—C2
NI—S1—CI1—C2
02—S1—C1—C6
01—S1—C1—C6
NI—S1—C1—C6
C6—C1—C2—C3
S1—C1—C2—C3
Cl1—C2—C3—C4
C2—C3—C4—C5
C3—C4—C5—C6
C4—C5—Co6—C1
C4—C5—C6—C7
C2—C1—C6—C5
S1—C1—C6—C5
C2—C1—C6—C7
S1—C1—C6—C7
C5—C6—C7—03
C1—C6—C7—03
C5—C6—CT7—C8
C1—C6—C7—C8
03—C7—C8—N1
C6—C7—C8—NI
03—C7—C8—C9
C6—C7T—C8—C9
C16—N1—C8—C7
S1—N1—C8—C7
C16—N1—C8—C9
S1—N1—C8—C9
C7—C8—C9—04
NI—C8—C9—04
C7T—C8—C9—C10
NI—C8—C9—C10
04—C9—C10—C15
C8—C9—C10—C15
04—C9—C10—C11
C8—C9—C10—C11
C15—C10—C11—C12
C9—C10—C11—Cl12
C10—C11—C12—CI13
Cl1—C12—C13—C14
C12—C13—C14—C15
C13—C14—C15—C10
Cl11—C10—C15—C14
C9—C10—C15—C14
C8—NI1—C16—C17
S1—N1—C16—C17

84.7 (3)
~29.8 (4)
101.9 (3)
~144.8 (3)
151.0 3)
~77.4 (3)
36.0 (3)
0.8 (6)
~178.4 (3)
0.9 (6)
~1.1(7)
—0.3 (6)
2.0 (5)
~176.5 (3)
—2.2(5)
177.0 (3)
176.3 (3)
~4.5 (4)
~17.8 (5)
163.8 (3)
162.8 (3)
~15.6 (5)
176.1 (3)
~4.5(5)
2.4 (5)
176.9 (3)
~100.3 (3)
433 (4)
78.3 (4)
~138.1 (3)
10.1 (5)
~168.4 (3)
~167.1 3)
14.3 (5)
26.9 (5)
~155.9 (3)
~146.8 (4)
304 (5)
~0.3 (6)
173.4 (4)
0.5 (6)
0.4 (7)
~1.4(7)
1.6 (7)
—0.7 (6)
~174.7 (4)
67.1 (4)
~74.4 (4)

N3—S2—C24—C29
C29—C24—C25—C26
S2—C24—C25—C26
C24—C25—C26—C27
C25—C26—C27—C28
C26—C27—C28—C29
C27—C28—C29—C24
C27—C28—C29—C30
C25—C24—C29—C28
S52—C24—C29—C28
C25—C24—C29—C30
S2—C24—C29—C30
C28—C29—C30—07
C24—C29—C30—07
C28—C29—C30—C31
C24—C29—C30—C31
07—C30—C31—C32
C29—C30—C31—C32
07—C30—C31—N3
C29—C30—C31—N3
C39—N3—C31—C30
S2—N3—C31—C30
C39—N3—C31—C32
S2—N3—C31—C32
C30—C31—C32—08
N3—C31—C32—08
C30—C31—C32—C33
N3—C31—C32—C33
08—C32—C33—C34
C31—C32—C33—C34
08—C32—C33—C38
C31—C32—C33—C38
C38—C33—C34—C35
C32—C33—C34—C35
C33—C34—C35—C36
C34—C35—C36—C37
C35—C36—C37—C38
C36—C37—C38—C33
C34—C33—C38—C37
C32—C33—C38—C37
C31—N3—C39—C40
S2—N3—C39—C40
N3—C39—C40—C45
N3—C39—C40—C41
C45—C40—C41—C42
C39—C40—C41—C42
C40—C41—C42—C43
C40—C41—C42—C46

33.6 (3)
0.7 (6)
179.0 (3)
0.2 (6)
—0.7(7)
0.4 (6)
0.4 (6)
~177.8 (4)
~1.0 (5)
~179.3 3)
177.3 3)
-1.1(5)
~18.8 ()
163.0 (3)
161.9 (3)
~16.4 (5)
-22(5)
177.1 3)
173.5 3)
~7.2(5)
—95.1 (4)
46.1 (4)
80.7 (4)
~138.0 (3)
52(5)
~170.6 (3)
~176.0 (3)
8.2 (5)
~140.8 (4)
40.4 (6)
36.6 (5)
~142.2 (4)
0.3 (6)
177.6 (4)
1.6 (7)
—2.1(8)
0.6 (10)
1.3 9)
~1.7(7)
~179.1 (4)
65.9 (4)
~72.8 (4)
~85.6 (4)
89.6 (4)
2.4 (5)
~172.9 (3)
~0.8 (6)
177.4 (3)
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NI—C16—C17—C22 —82.0 (4) C41—C42—C43—C44 —0.7 (6)
N1—C16—C17—CI18 97.5(4) C46—C42—C43—C44 —178.9 (4)
C22—C17—C18—C19 0.6 (5) C42—C43—C44—C45 0.7 (6)
C16—C17—C18—C19 —179.0 (3) C41—C40—C45—C44 —2.4(5)
C17—C18—C19—C20 0.8 (5) C39—C40—C45—C44 172.8 (3)
C17—C18—C19—C23 —178.9 (3) C43—C44—C45—C40 0.8 (6)
Hydrogen-bond geometry (4, °)

D—H-4 D—H H-4 DA D—H--4
Cl6—H164--03 0.99 2.57 3.382 (4) 139
C16—H16B--01' 0.99 2.60 3.456 (4) 145
C28—H28--02i 0.95 2.45 3.188 (4) 135
03—H30--04 0.84 1.76 2.503 (4) 146
07—H70--08 0.84 1.73 2.484 (4) 148
Cl1—H11-N1 0.95 2.45 2.974 (4) 115
C16—H16B--02 0.99 2.51 2.890 (5) 102
C34—H34--N3 0.95 2.58 2.982 (5) 106
C39—H39B--06 0.99 2.53 2.899 (5) 102

Symmetry codes: (i) x+1/2, y, —z+3/2; (ii) —x+3/2, y—1/2, z.
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