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The asymmetric unit of the title compound, C,;H;7F3N305"--
C,;H,05S™-H,O, contains two formula units. In one of the
cations, the pyridinium and trifluoromethyl benzene rings
form dihedral angles of 87.42 (8) and 45.92 (8)°, respectively,
with the central benzene ring [79.56 (8) and 43.52 (8)° in the
other cation]. In the crystal structure, N—H---O, O—H---O
and C—H---O hydrogen bonds link the ions and water
molecules, forming a three-dimensional network.

Related literature

For general background to the use of small molecule inhibitors
of Raf kinase activity in the treatment of cancer, see: Lowinger
et al. (2002). For bond-length data, see: Allen et al. (1987).
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Experimental

Crystal data

CyH,F3N;05"-C;H,058 - H,0 y=8L62(3)°
M, = 605.58 V =2764.6 (10) A?
Triclinic, P1 Z=4

a=10.657 (2) A Mo Ka radiation
b =16.000 (3) A w=019 mm™"
c=16985(3) A T=113K

o = 82.98 (3)°
B =17563 (3)°

0.29 x 0.25 x 0.22 mm

Data collection

23339 measured reflections
12940 independent reflections
9042 reflections with 7 > 20(1)
Rine = 0.037

Rigaku Saturn CCD area-detector
diffractometer

Absorption correction: multi-scan
(ABSCOR; Higashi, 1995)
Tinin = 0.947, Tyax = 0.960

Refinement

R[F? > 20(F%)] = 0.044
wR(F?) = 0.112
§=1.02

12940 reflections

802 parameters

H atoms treated by a mixture of
independent and constrained
refinement

ApPmax = 036 € A3

APmin = —0.40 e A3

Table 1 .

Hydrogen-bond geometry (A, °).

D—H.---A D—H H---A D---A D—H.--A
NI1—HIN. - .05 0.90 (2) 212 (2) 3.012 (2) 170 (2)
N2—H2N.---013 0.96 (2) 179 (2) 2.664 (2) 150 (2)
N3—H3N.---012 0.90 (2) 1.90 (2) 2.789 (2) 172 (2)
N4—H4N---011" 0.86 (2) 2.06 (2) 2.894 (2) 163 (2)
N5—H5N---014 0.93 (2) 173 (2) 2.628 (2) 160 (2)
N6—H6N.- - -05 0.89 (2) 2.00 (2) 2.868 (2) 163 (2)
013—H10- --09' 0.96 (3) 1.83 (3) 2785 (2) 173 (2)
013—H20- - -010™ 0.88 (3) 1.94 (3) 2.802 (2) 167 (2)
014—H30- - -04% 1.04 (3) 1.65 (3) 2.682 (2) 172 (2)
014—H40- - -03 0.76 (3) 1.98 (3) 2737 (2) 179 (3)
C3—H3.--08 0.95 2.58 3.477 (2) 158
C4—H4- - -05' 0.95 2.49 3299 (2) 143
Cl4—H14-..07" 0.95 2.48 3.381 (2) 159
C16—H16. - -012 0.95 2.15 3.068 (2) 162
C18—HI18. --010" 0.95 2.41 3.220 (2) 143
C18—HI18.--011" 0.95 241 3.061 (2) 126
C24—H24- .01 0.95 2.43 3.300 (2) 151
C38—H38---011" 0.95 251 3.293 (2) 139
C44—H44- .05 0.95 2.38 3297 (2) 162
C46—H46. - -06" 0.95 232 2951 (2) 124
C52—H52---07" 0.95 238 3.305 (3) 166

Symmetry codes: (i) x—1,y,z+1; (i) x—1,y,z; (ili)) —x+1, -y, —z; (@iv)
—x+1, =y, —z+ L) —x,—y+1,—z+ 1) —x+1,-y+1,-z+1

Data collection: CrystalClear (Rigaku/MSC, 2005); cell refinement:
CrystalClear; data reduction: CrystalClear; program(s) used to solve
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine
structure: SHELXL97 (Sheldrick, 2008); molecular graphics:
ORTEPIII (Burnett & Johnson, 1996); software used to prepare
material for publication: PLATON (Spek, 2009).

The authors thank the Analytical and Testing Center of
Sichuan University for the X-ray measurements.

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: CI12994).
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2-Methylcarbamoyl-4-{4-[3-(trifluoromethyl)benzamido]phenoxy}pyridinium 4-methylbenzenes-
ulfonate monohydrate

Z. Wang, N.-N. Meng, T.-T. Huang, Y.-K. Zhang and L.-T. Yu

Comment

There are many small molecule inhibitors of Raf kinase activity for the treatment of cancer (Lowinger et al., 2002). The
title compound is one of the important agents in our synthetic investigations of antitumor drugs. We report here its crystal
structure.

The asymmetric unit of the title compound contains two cationic units, two anionic units and two water molecules. One
of the independent units of all constituents are shown in Fig.1. Bond lengths (Allen ez al., 1987) and angles are within normal
ranges. In one of the cationic units, the central benzene ring (C9-C14) forms dihedral angles of 87.42 (8) and 45.92 (8)°,
respectively, with the pyridinium (N2/C15-C19) and trifluoromethyl phenyl ring (C1-C6). The corresponding angles in the
other cationic unit are 79.56 (8) and 43.52 (8)°.

In the crystal structure, N—H---O, O—H---O and C—H---O hydrogen bonds link the ionic units and water molecules into
a three-dimensional network.

Experimental

A mixture of 4-methylbenzenesulfonic acid (2.4 g, 14 mmol), ethyl acetate (30 ml) and water (5 ml) was added to a solution of
N-methyl-4-[4-(3-(trifluoromethyl)benzamido)phenoxy]picolinamide (5 g, 12 mmol) in ethyl acetate (120 ml). The resulting
mixture was stirred for 2 h under reflux, then cooled to ambient temperature. The precipitate was collected by filtration and
washed with cold ethyl acetate to yield the title compound as a white solid (6.6 g, 91%). Crystals suitable for X-ray analysis
were obtained by slow evaporation of a ethyl acetate-water (26:1) solution.

Refinement

H atoms of the amino group and water molecules were located in a difference map and refined freely. The reminaing H
atoms were positioned geometrically (C—H = 0.95-0.98 A) and refined using a riding model, with Ujso(H) = 1.2—-1.5 Ueq(O).

Figures

Fig. 1. One of the independent formula units of the title compound. Displacement ellipsoids
are drawn at the 30% probability level.
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2-(N-Methylcarbamoyl)-4-{4-[3- (trifluoromethyl)benzamido]phenoxy}pyridinium 4-methylbenzenesulfonate

monohydrate

Crystal data

C,1H7F3N3057-C7H7038-H,0
M, = 605.58
Triclinic, PT

Hall symbol: -P 1
a=10.657(2) A
b=16.000 (3) A
c=16.985(3) A
a=182.98 (3)°
B=75.63(3)°
y=81.62 (3)°
V'=2764.6 (10) A3

Data collection

Rigaku Saturn CCD area-detector
diffractometer

Radiation source: rotating anode

confocal

Detector resolution: 7.31 pixels mm’!
o and ¢ scans

Absorption correction: multi-scan
(ABSCOR; Higashi, 1995)

Tmin = 09479 Tmax =0.960

23339 measured reflections

Refinement

Refinement on F~
Least-squares matrix: full

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

WR(F%)=0.112

§=1.02
12940 reflections
802 parameters

0 restraints

Primary atom site location: structure-invariant direct
methods

Z=4
F(000) = 1256

Dy=1.455Mgm >

Mo Ka radiation, A = 0.71073 A

Cell parameters from 8045 reflections
0=1.7-27.9°

n=0.19 mm'
T=113K

Block, colourless

0.29 x 0.25 x 0.22 mm

12940 independent reflections

9042 reflections with 1> 20(/)
Rint=0.037

Omax = 27.9°, Oppin = 1.9°
h=-13—14

k=-21-21

[=-13-22

Secondary atom site location: difference Fourier map
Hydrogen site location: mixed

H atoms treated by a mixture of independent and
constrained refinement

w = 1/[62(Fy2) + (0.0554P)’]
where P = (Fy> + 2F2)/3
(A/6)max = 0.001

Apmax =0.36 ¢ A7

ApPmin=-0.39 ¢ A
Extinction correction: (SHELXL97; Sheldrick, 2008),
Fc"=kFc[1+0.001xFc?A*/sin(20)] /4

Extinction coefficient: 0.0195 (8)
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Special details

Experimental. Interpolation using Int.Tab. Vol. C (1992) p. 523,Tab. 6.3.3.3 for values of muR in the range 0-2.5, and Int.Tab. Vol.II

(1959) p.302; Table 5.3.6 B for muR in the range 2.6-10.0. The interpolation procedure of C.W.Dwiggins Jr (Acta Cryst.(1975)

A31,146-148) is used with some modification.

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Ls. planes) are estimated using the full covariance mat-

rix. 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 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F?, convention-

al R-factors R are based on F, with F set to zero for negative F2. The threshold expression of F> G(FZ) 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 (ffz )

S1
F1
F2
F3
0O1
02
03
04
05
06
N1
HIN
N2
H2N
N3
H3N
C1
C2
H2
c3
H3
C4
H4
(O]
C6
Hé
C7
C8
C9

X

0.91430 (4)
~0.34020 (10)
~0.22027 (10)
~0.42588 (10)
0.02637 (12)
0.40566 (11)
0.55988 (12)
0.85481 (12)
0.87361 (11)
1.05425 (11)
~0.01171 (14)
~0.0524 (18)
0.36243 (13)
0.354 (2)
0.71041 (14)
0.7301 (19)
~0.29467 (16)
~0.39162 (16)
~0.4703
~0.37330 (16)
~0.4388
~0.25946 (15)
~0.2476
~0.16238 (16)
~0.18014 (16)
~0.1141
~0.31815 (16)
~0.04016 (16)
0.09422 (15)

y
0.14041 (3)
0.61736 (7)
0.66570 (6)
0.66433 (6)
0.46121 (8)
0.19670 (8)
0.03690 (9)
0.06433 (7)
0.17359 (7)
0.13110 (8)
0.32273 (9)
0.2827 (13)
0.08092 (10)
0.0571 (14)
0.07959 (10)
0.1030 (13)
0.53268 (10)
0.47909 (11)
0.4974
0.39950 (11)
0.3626
0.37292 (10)
0.3182
0.42665 (10)
0.50646 (10)
0.5431
0.61905 (11)
0.40543 (11)
0.29258 (11)

z

0.05883 (3)
1.15550 (6)
1.04205 (7)
1.05457 (6)
0.86161 (8)
0.63601 (7)
0.32473 (8)
0.09516 (8)
~0.01677 (7)
0.04777 (8)
0.87890 (9)
0.9142 (12)
0.44574 (9)
0.3987 (13)
0.38048 (9)
0.4207 (12)
1.04459 (10)
1.07203 (10)
1.1094
1.04486 (10)
1.0644
0.98901 (10)
0.9701
0.96064 (10)
0.98895 (10)
0.9703
1.07397 (11)
0.89624 (10)
0.81636 (10)

Uiso*/Ueq
0.01812 (11)
0.0288 (3)
0.0285 (3)
0.0275 (3)
0.0272 (3)
0.0254 (3)
0.0325 (3)
0.0260 (3)
0.0214 (3)
0.0285 (3)
0.0181 (3)
0.032 (6)*
0.0200 (3)
0.045 (7)*
0.0217 (3)
0.032 (6)*
0.0167 (3)
0.0196 (4)
0.023*
0.0196 (4)
0.024*
0.0179 (4)
0.022%*
0.0169 (3)
0.0178 (4)
0.021*
0.0206 (4)
0.0186 (4)
0.0169 (3)
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C10
H10
Cl11
H11
Cl12
Cl13
H13
Cl14
H14
Cl15
Cl6
H16
C17
CI18
H18
C19
H19
C20
C21
H21A
H21B
H21C
C22
C23
H23
C24
H24
C25
C26
H26
C27
H27
C28
H28A
H28B
H28C
S2

F4

F5

F6
o7
08
09
010
O11
012
N4
H4N
N5

0.15109 (16)
0.1198
0.25314 (17)
0.2921
0.29695 (16)
0.24228 (16)
0.2744
0.14031 (16)
0.1015
0.38334 (16)
0.49500 (16)
0.5783
0.48196 (16)
0.25565 (16)
0.1736
0.26269 (16)
0.1862
0.59060 (17)
0.82469 (16)
0.8044
0.8982
0.8478
0.84928 (15)
0.92194 (17)
1.0091
0.86702 (17)
0.9173
0.73932 (17)
0.66884 (17)
0.5827
0.72200 (16)
0.6719
0.67826 (19)
0.7431
0.6474
0.6045
0.89838 (4)
~0.33636 (13)
~0.20384 (11)
~0.40474 (11)
0.01905 (12)
0.46040 (10)
0.65314 (11)
0.95419 (11)
0.99564 (11)
0.78472 (11)
0.02326 (14)
~0.0020 (18)
0.45081 (13)

0.20909 (11)
0.1745
0.17617 (11)
0.1192
0.22781 (12)
0.31032 (12)
0.3445
0.34301 (11)
0.3999
0.15906 (11)
0.13655 (11)
0.1482
0.09764 (11)
0.10187 (11)
0.0889
0.14201 (11)
0.1577
0.06918 (11)
0.05376 (13)
0.0099
0.0312
0.1029
0.21982 (10)
0.28484 (11)
0.2839
0.35103 (11)
0.3951
0.35394 (11)
0.28718 (11)
0.2871
0.22117 (11)
0.1769
0.42795 (12)
0.4670
0.4075
0.4576
0.15086 (3)
0.59319 (8)
0.64667 (8)
0.65049 (8)
0.47448 (8)
0.22239 (7)
0.03829 (8)
0.07396 (7)
0.19081 (8)
0.13747 (9)
0.33070 (9)
0.2911 (12)
0.07662 (9)

0.82654 (11)
0.8751
0.76617 (11)
0.7727
0.69646 (10)
0.68505 (10)
0.6364
0.74490 (10)
0.7374
0.57489 (10)
0.51394 (11)
0.5173
0.44978 (10)
0.50330 (11)
0.4989
0.56889 (11)
0.6093
0.37853 (10)
0.31621 (11)
0.2874
0.3407
0.2776
0.12704 (10)
0.12897 (11)
0.0973
0.17704 (11)
0.1781
0.22376 (11)
0.22277 (11)
0.2559
0.17450 (10)
0.1737
0.27238 (12)
0.2677
0.3298
0.2513
0.53643 (3)
0.64537 (7)
0.54200 (8)
0.54127 (8)
0.32258 (8)
0.10696 (7)
~0.18903 (7)
0.57676 (7)
0.47245 (7)
0.50857 (8)
0.34663 (9)
0.3843 (12)
~0.07060 (9)

0.0218 (4)
0.026*
0.0242 (4)
0.029*
0.0211 (4)
0.0225 (4)
0.027*
0.0199 (4)
0.024*
0.0205 (4)
0.0219 (4)
0.026*
0.0194 (4)
0.0222 (4)
0.027*
0.0218 (4)
0.026*
0.0214 (4)
0.0272 (4)
0.041*
0.041*
0.041*
0.0173 (3)
0.0226 (4)
0.027*
0.0251 (4)
0.030*
0.0226 (4)
0.0229 (4)
0.027*
0.0206 (4)
0.025*
0.0307 (4)
0.046*
0.046*
0.046*
0.01848 (11)
0.0474 (3)
0.0406 (3)
0.0467 (3)
0.0289 (3)
0.0178 (3)
0.0257 (3)
0.0228 (3)
0.0251 (3)
0.0313 (3)
0.0191 (3)
0.027 (5)*
0.0163 (3)
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H5N
N6
H6N
C29
C30
H30
C31
H31
C32
H32
C33
C34
H34
C35
C36
C37
C38
H38
C39
H39
C40
C41
H41
C42
H42
C43
C44
H44
C45
C46
H46
C47
H47
C48
C49
H49A
H49B
H49C
C50
C51
H51
C52
H52
C53
C54
H54
C55
H55
C56

0.4452 (19)
0.79628 (14)
0.8094 (19)
~0.27709 (17)
~0.36521 (16)
~0.4409
~0.34257 (16)
~0.4028
~0.23199 (16)
~0.2167
~0.14335 (16)
~0.16670 (16)
~0.1070
~0.30389 (18)
~0.02601 (16)
0.13333 (15)
0.19331 (16)
0.1601
0.30118 (17)
0.3430
0.34650 (15)
0.28742 (16)
0.3203
0.18004 (16)
0.1385
0.45035 (15)
0.56742 (15)
0.6470
0.56476 (15)
0.33890 (16)
0.2609
0.33494 (15)
0.2554
0.67809 (16)
0.91145 (16)
0.9047
0.9900
0.9167
0.83936 (16)
0.91040 (16)
0.9926
0.86104 (17)
0.9097
0.74038 (18)
0.67206 (18)
0.5909
0.72004 (16)
0.6722
0.6846 (2)

0.0439 (13)
0.08258 (10)
0.1046 (13)
0.51754 (12)
0.45805 (12)
0.4700
0.38180 (11)
0.3413
0.36392 (11)
0.3112
0.42324 (11)
0.50029 (11)
0.5411
0.60065 (12)
0.41201 (11)
0.30592 (10)
0.22322 (11)
0.1859
0.19458 (11)
0.1383
0.24888 (10)
0.33076 (11)
0.3672
0.35979 (11)
0.4161
0.17280 (10)
0.14987 (10)
0.1673
0.10210 (10)
0.09730 (10)
0.0783
0.14550 (10)
0.1599
0.07187 (10)
0.05350 (13)
~0.0039
0.0530
0.0919
0.22327 (11)
0.28864 (11)
0.2929
0.34797 (12)
0.3927
0.34208 (12)
0.27478 (12)
0.2695
0.21541 (11)
0.1700
0.40946 (13)

—0.1111 (12)
~0.12880 (9)
~0.0860 (12)
0.52830 (11)
0.55576 (11)
0.5979
0.52173 (11)
0.5405
0.46014 (10)
0.4369
0.43233 (10)
0.46667 (10)
0.4479
0.56420 (11)
0.36214 (10)
0.28415 (10)
0.29177 (10)
0.3378
0.23285 (10)
0.2385
0.16636 (10)
0.15683 (10)
0.1100
0.21560 (10)
0.2092
0.05117 (10)
~0.00578 (10)
~0.0020
~0.06671 (10)
~0.01653 (10)
-0.0213
0.04570 (10)
0.0841
~0.13396 (10)
~0.19078 (11)
-0.2026
~0.1705
~0.2407
0.61150 (10)
0.61394 (11)
0.5768
0.67079 (11)
0.6723
0.72563 (11)
0.72337 (11)
0.7614
0.66682 (11)
0.6658
0.78350 (12)

0.035 (6)*
0.0205 (3)
0.033 (6)*
0.0219 (4)
0.0243 (4)
0.029*
0.0231 (4)
0.028*
0.0203 (4)
0.024*
0.0193 (4)
0.0203 (4)
0.024*
0.0265 (4)
0.0194 (4)
0.0168 (3)
0.0215 (4)
0.026*
0.0213 (4)
0.026*
0.0163 (3)
0.0184 (4)
0.022*
0.0190 (4)
0.023*
0.0142 (3)
0.0158 (3)
0.019*
0.0161 (3)
0.0180 (4)
0.022*
0.0173 (3)
0.021*
0.0176 (4)
0.0286 (4)
0.043*
0.043*
0.043*
0.0187 (4)
0.0227 (4)
0.027*
0.0256 (4)
0.031*
0.0254 (4)
0.0264 (4)
0.032*
0.0231 (4)
0.028*
0.0356 (5)
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HS6A 0.7526 0.4444 0.7842 0.053*
H56B 0.6525 0.3826 0.8385 0.053*
H56C 0.6123 0.4453 0.7655 0.053*
013 0.25378 (14) 0.01762 (8) 0.34427 (8) 0.0264 (3)
H1O0 0.282 (3) 0.0026 (17) 0.2890 (18) 0.083 (10)*
H20 0.182 (2) ~0.0068 (16) 0.3634 (15) 0.064 (8)*
014 0.38900 (14) ~0.02701 (9) ~0.15984 (9) 0.0258 (3)
H30 0.297 (3) ~0.0464 (16) ~0.1373 (15) 0.072 (8)*
H40 0.403 (3) ~0.0305 (17) ~0.2053 (16) 0.061 (9)*

Atomic displacement parameters (142 )

Ul 1 U22 U33 U12 Ul 3 U23
S1 0.0125 (2) 0.0206 (2) 0.0205 (2) ~0.00281 (16)  —0.00165(16)  —0.00267 (17)
F1 0.0400 (6) 0.0285 (6) 0.0188 (5) ~0.0017 (5) ~0.0061 (5) ~0.0103 (4)
P2 0.0277 (6) 0.0210 (5) 0.0367 (6) ~0.0064 (4) ~0.0023 (5) ~0.0092 (5)
F3 0.0278 (6) 0.0207 (5) 0.0340 (6) 0.0061 (4) ~0.0108 (5) ~0.0059 (5)
ol 0.0274 (7) 0.0193 (6) 0.0304 (7) ~0.0068 (5) 0.0063 (6) ~0.0077 (5)
02 0.0157 (6) 0.0384 (8) 0.0221 (7) 0.0004 (5) 0.0002 (5) ~0.0160 (6)
03 0.0228 (7) 0.0542 (9) 0.0224 (7) ~0.0067 (6) ~0.0008 (6) ~0.0172 (6)
04 0.0254 (7) 0.0191 (6) 0.0299 (7) ~0.0053 (5) 0.0020 (6) ~0.0027 (5)
05 0.0209 (6) 0.0235 (6) 0.0203 (6) ~0.0028 (5) ~0.0047 (5) ~0.0045 (5)
06 0.0123 (6) 0.0391 (8) 0.0344 (8) ~0.0004 (5) ~0.0038 (5) ~0.0108 (6)
N1 0.0181 (7) 0.0149 (7) 0.0195 (8) ~0.0028 (6) 0.0003 (6) ~0.0030 (6)
N2 0.0158 (7) 0.0271 (8) 0.0170 (8) ~0.0005 (6) ~0.0034 (6) ~0.0039 (6)
N3 0.0162 (7) 0.0318 (9) 0.0160 (8) 0.0004 (6) ~0.0008 (6) ~0.0082 (7)
Cl 0.0190 (9) 0.0158 (8) 0.0158 (8) 0.0017 (7) ~0.0062 (7) ~0.0037 (7)
2 0.0160 (8) 0.0228 (9) 0.0176 (9) 0.0022 (7) ~0.0017 (7) ~0.0026 (7)
c3 0.0156 (8) 0.0200 (9) 0.0236 (9) ~0.0031 (7) ~0.0045 (7) ~0.0019 (7)
C4 0.0179 (8) 0.0157 (8) 0.0205 (9) ~0.0002 (7) ~0.0050 (7) ~0.0041 (7)
Cs 0.0171 (8) 0.0180 (8) 0.0150 (8) 0.0015 (7) ~0.0042 (7) ~0.0028 (7)
C6 0.0181 (8) 0.0184 (8) 0.0172 (8) ~0.0022 (7) ~0.0050 (7) ~0.0007 (7)
C7 0.0205 (9) 0.0215 (9) 0.0196 (9) ~0.0003 (7) ~0.0049 (7) ~0.0031 (7)
Cs 0.0183 (8) 0.0190 (8) 0.0184 (9) ~0.0020 (7) ~0.0031 (7) ~0.0036 (7)
C9 0.0151 (8) 0.0204 (8) 0.0156 (8) ~0.0018 (7) ~0.0020 (7) ~0.0063 (7)
C10 0.0230 (9) 0.0202 (9) 0.0208 (9) ~0.0019 (7) ~0.0024 (7) ~0.0027 (7)
Cll 0.0253 (10) 0.0210 (9) 0.0255 (10) 0.0033 (7) ~0.0053 (8) ~0.0077 (8)
c12 0.0144 (8) 0.0313 (10) 0.0176 (9) 0.0007 (7) ~0.0013 (7) ~0.0107 (7)
C13 0.0208 (9) 0.0296 (10) 0.0162 (9) ~0.0036 (7) ~0.0016 (7) ~0.0034 (7)
Cl4 0.0190 (9) 0.0192 (9) 0.0211 (9) ~0.0005 (7) ~0.0043 (7) ~0.0030 (7)
Cls 0.0214 (9) 0.0226 (9) 0.0166 (9) 0.0023 (7) ~0.0042 (7) ~0.0049 (7)
C16 0.0131 (8) 0.0305 (10) 0.0215 (9) ~0.0003 (7) ~0.0033 (7) ~0.0046 (8)
C17 0.0168 (8) 0.0241 (9) 0.0158 (8) 0.0015 (7) ~0.0028 (7) ~0.0028 (7)
C18 0.0145 (8) 0.0289 (10) 0.0225 (9) 0.0010 (7) ~0.0043 (7) ~0.0047 (8)
C19 0.0143 (8) 0.0281 (10) 0.0204 (9) 0.0024 (7) ~0.0003 (7) ~0.0057 (7)
C20 0.0190 (9) 0.0282 (10) 0.0161 (9) ~0.0006 (7) ~0.0022 (7) ~0.0048 (7)
C21 0.0184 (9) 0.0386 (11) 0.0197 (9) 0.0026 (8) 0.0032 (7) ~0.0068 (8)
22 0.0161 (8) 0.0190 (8) 0.0174 (8) ~0.0022 (7) ~0.0057 (7) ~0.0007 (7)
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C23
C24
C25
C26
C27
C28
S2

F4

F5

F6

o7

08

09

010
O11
012
N4

N5

N6

C29
C30
C31
C32
C33
C34
C35
C36
C37
C38
C39
C40
C41
C42
C43
C44
C45
C46
C47
C48
C49
C50
C51
C52
C53
C54
C55
C56
013
014

0.0189 (9)
0.0299 (10)
0.0291 (10)
0.0203 (9)
0.0181 (9)
0.0410 (12)
0.0133 (2)
0.0669 (9)
0.0324 (6)
0.0403 (7)
0.0340 (7)
0.0152 (6)
0.0219 (7)
0.0208 (6)
0.0220 (6)
0.0171 (6)
0.0205 (8)
0.0159 (7)
0.0148 (7)
0.0210 (9)
0.0166 (9)
0.0153 (9)
0.0197 (9)
0.0168 (8)
0.0201 (9)
0.0228 (10)
0.0187 (9)
0.0156 (8)
0.0238 (9)
0.0247 (9)
0.0124 (8)
0.0202 (9)
0.0202 (9)
0.0155 (8)
0.0127 (8)
0.0144 (8)
0.0143 (8)
0.0127 (8)
0.0171 (8)
0.0173 (9)
0.0165 (8)
0.0146 (8)
0.0238 (10)
0.0298 (10)
0.0243 (10)
0.0208 (9)
0.0434 (12)
0.0305 (8)
0.0305 (8)

0.0263 (9)
0.0242 (9)
0.0208 (9)
0.0242 (9)
0.0210 (9)
0.0257 (10)
0.0236 (2)
0.0492 (8)
0.0391 (7)
0.0371 (7)
0.0178 (6)
0.0194 (6)
0.0366 (8)
0.0206 (6)
0.0270 (7)
0.0523 (9)
0.0179 (7)
0.0184 (7)
0.0281 (8)
0.0266 (9)
0.0343 (11)
0.0283 (10)
0.0209 (9)
0.0226 (9)
0.0220 (9)
0.0337 (11)
0.0202 (9)
0.0197 (8)
0.0196 (9)
0.0143 (8)
0.0219 (9)
0.0198 (8)
0.0169 (8)
0.0116 (7)
0.0164 (8)
0.0176 (8)
0.0210 (8)
0.0195 (8)
0.0181 (8)
0.0412 (12)
0.0228 (9)
0.0283 (10)
0.0282 (10)
0.0269 (10)
0.0294 (10)
0.0238 (9)
0.0340 (11)
0.0296 (7)
0.0305 (7)

0.0238 (9)
0.0266 (10)
0.0191 (9)
0.0226 (9)
0.0228 (9)
0.0281 (10)
0.0168 (2)
0.0233 (6)
0.0499 (8)
0.0691 (9)
0.0265 (7)
0.0179 (6)
0.0201 (7)
0.0231 (7)
0.0193 (6)
0.0273 (7)
0.0151 (7)
0.0156 (7)
0.0183 (8)
0.0180 (9)
0.0193 (9)
0.0249 (10)
0.0205 (9)
0.0167 (8)
0.0171 (9)
0.0215 (10)
0.0183 (9)
0.0147 (8)
0.0175 (9)
0.0224 (9)
0.0145 (8)
0.0144 (8)
0.0186 (9)
0.0146 (8)
0.0186 (8)
0.0154 (8)
0.0185 (9)
0.0179 (8)
0.0161 (8)
0.0252 (10)
0.0147 (8)
0.0236 (9)
0.0269 (10)
0.0180 (9)
0.0213 (10)
0.0217 (9)
0.0278 (11)
0.0201 (7)
0.0196 (7)

~0.0086 (7)
~0.0099 (8)
~0.0008 (7)
~0.0017 (7)
~0.0054 (7)
0.0005 (9)
~0.00178 (16)
~0.0057 (7)
~0.0093 (5)
0.0175 (6)
~0.0013 (5)
~0.0024 (5)
~0.0083 (5)
~0.0024 (5)
~0.0007 (5)
~0.0001 (6)
~0.0009 (6)
~0.0031 (6)
~0.0019 (6)
0.0043 (7)
0.0023 (8)
~0.0030 (7)
0.0019 (7)
0.0027 (7)
0.0004 (7)
0.0013 (8)
0.0000 (7)
~0.0009 (7)
~0.0022 (7)
0.0006 (7)
~0.0034 (6)
~0.0048 (7)
0.0006 (7)
~0.0021 (6)
~0.0035 (6)
~0.0013 (6)
~0.0036 (7)
~0.0010 (6)
~0.0017 (7)
~0.0013 (8)
0.0001 (7)
~0.0034 (7)
~0.0049 (8)
0.0039 (8)
~0.0007 (8)
~0.0039 (7)
0.0036 (10)
~0.0153 (6)
~0.0139 (6)

~0.0049 (7)
~0.0130 (8)
~0.0100 (8)
~0.0030 (7)
~0.0040 (7)
~0.0136 (9)
~0.00035 (16)
0.0001 (6)
0.0031 (6)
~0.0280 (7)
0.0079 (6)
0.0009 (5)
0.0001 (5)
0.0005 (5)
0.0043 (5)
~0.0057 (6)
0.0011 (6)
~0.0039 (6)
~0.0008 (6)
~0.0073 (7)
~0.0007 (7)
~0.0043 (7)
~0.0076 (7)
~0.0037 (7)
~0.0029 (7)
~0.0023 (8)
~0.0035 (7)
~0.0021 (7)
0.0009 (7)
~0.0020 (7)
0.0000 (6)
~0.0019 (7)
~0.0041 (7)
~0.0013 (6)
~0.0036 (7)
~0.0035 (7)
~0.0027 (7)
~0.0004 (7)
~0.0010 (7)
0.0029 (8)
~0.0023 (7)
~0.0026 (7)
~0.0087 (8)
~0.0065 (8)
0.0022 (8)
0.0004 (7)
~0.0063 (9)
0.0010 (6)
~0.0040 (6)

~0.0002 (8)
~0.0020 (8)
0.0002 (7)
~0.0020 (8)
~0.0002 (7)
~0.0064 (8)
~0.00240 (17)
~0.0166 (6)
~0.0229 (6)
~0.0244 (6)
~0.0025 (5)
~0.0078 (5)
~0.0127 (6)
0.0012 (5)
0.0035 (5)
~0.0185 (6)
~0.0002 (6)
~0.0034 (6)
~0.0080 (7)
~0.0041 (7)
~0.0055 (8)
0.0005 (8)
~0.0025 (7)
~0.0010 (7)
~0.0012 (7)
~0.0081 (8)
~0.0033 (7)
~0.0039 (7)
0.0005 (7)
~0.0025 (7)
~0.0056 (7)
0.0004 (7)
~0.0006 (7)
~0.0021 (6)
~0.0005 (7)
0.0010 (7)
~0.0015 (7)
~0.0026 (7)
~0.0025 (7)
~0.0134 (9)
0.0001 (7)
0.0000 (8)
~0.0034 (8)
~0.0028 (8)
~0.0039 (8)
~0.0005 (7)
~0.0107 (9)
~0.0070 (6)
~0.0064 (6)
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Geometric parameters (4, °)

S1—06
S1—04
S1—05
S1—C22
F1—C7
F2—C7
F3—C7
01—C8
02—C15
02—C12
03—C20
N1—C8
N1—C9
N1—HIN
N2—C18
N2—C17
N2—H2N
N3—C20
N3—C21
N3—H3N
C1—Cé6
Cl—C2
C1—C7
C2—C3
C2—H2
C3—C4
C3—H3
C4—Cs
C4—H4
C5—C6
C5—C8
C6—H6
C9—C10
Co9—Cl14
C10—Cl11
C10—H10
Cl11—C12
Cl1—HI11
C12—C13
C13—Cl14
C13—H13
Cl14—H14
C15—C19
C15—Cl16
C16—C17
Cl6—H16

1.4440 (12)
1.4532 (13)
1.4703 (13)
1.7725 (19)
1.343 (2)
1337 (2)
1.3560 (19)
1222 (2)
1.347 (2)
1.418 (2)
1.234 (2)
1.365 (2)
1.417 (2)
0.903 (19)
1.334(2)
1.359 (2)
0.96 (2)
1.320 (2)
1.466 (2)
0.90 (2)
1.391 (2)
1.393 (2)
1.492 (2)
1.378 (2)
0.95

1.389 (2)
0.95

1.397 (2)
0.95

1.390 (2)
1.504 (2)
0.95

1.393 (2)
1.395 (2)
1.387 (2)
0.95

1.379 (2)
0.95

1.374 (2)
1.380 (2)
0.95

0.95

1.383 (2)
1.404 (2)
1.364 (2)
0.95

S2—O011
S2—C50
F4—C35
F5—C35
F6—C35
07—C36
08—C43
08—C40
09—C48
N4—C36
N4—C37
N4—H4N
N5—C46
N5—C45
N5—HS5SN
N6—C48
N6—C49
N6—HO6N
C29—C34
C29—C30
C29—C35
C30—C31
C30—H30
C31—C32
C31—H31
C32—C33
C32—H32
C33—C34
C33—C36
C34—H34
C37—C38
C37—C42
C38—C39
C38—H38
C39—C40
C39—H39
C40—C41
C41—C42
C41—H41
C42—H42
C43—C47
C43—C44
C44—C45
C44—H44
C45—C48
C46—C47

1.4590 (13)
1.7648 (19)
1.331(2)
1.335(2)
1351 (2)
1.224 (2)
1.341 (2)
1.4206 (19)
1.234(2)
1.361 (2)
1.417 (2)
0.864 (19)
1338 (2)
1.355 (2)
0.93 (2)
1321 (2)
1.464 (2)
0.89 (2)
1.386 (2)
1.393 (3)
1.491 (3)
1378 3)
0.95
1.389 (2)
0.95
1.395 (2)
0.95
1.391 (2)
1.505 (2)
0.95
1.389 (2)
1392 (2)
1.386 (2)
0.95
1.370 (2)
0.95
1377 (2)
1.383 (2)
0.95
0.95
1.391 (2)
1.408 (2)
1.367 (2)
0.95
1.509 (2)
1372 (2)
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C17—C20
C18—C19
C18—HI8
C19—HI19
C21—H21A
C21—H21B
C21—H21C
2223
2227
C23—C24
C23—H23
C24—C25
C24—H24
C25—C26
C25—C28
C26—C27
C26—H26
C27—H27
C28—H28A
C28—H28B
C28—H28C
$2-010
S2—012
06—S1—04
06—S1—05
04—S1—05
06—S1—C22
04—S1—C22
05—S1—C22
C15—02—C12
C8—NI—C9
C8—NI—HIN
C9—NI—HIN
C18—N2—C17
C18—N2—H2N
C17—N2—H2N
C20—N3—C21
C20—N3—H3N
C21—N3—H3N
C6—C1—C2
C6—C1—C7
C2—C1—C7
C3—C2—Cl
C3—C2—H2
Cl—C2—H2
C2—C3—C4
C2—C3—H3
C4—C3—H3
C3—C4—C5

1.516 (2)
1.375 (3)
0.95

0.95

0.98

0.98

0.98

1.392 (2)
1.394 (2)
1.387 (3)
0.95

1.392 (2)
0.95

1.396 (3)
1.502 (3)
1.384 (3)
0.95

0.95

0.98

0.98

0.98
1.4560 (12)
1.4568 (13)

114.09 (8)
112.25 (8)
111.11 (8)
106.77 (9)
106.97 (8)
105.00 (7)
118.33 (14)
123.99 (14)
119.0 (13)
116.0 (12)
121.63 (17)
119.1 (13)
119.2 (13)
122.60 (16)
123.8 (13)
113.5 (13)
120.13 (16)
121.06 (16)
118.78 (15)
119.97 (15)
120.0

120.0
120.29 (16)
119.9

119.9
120.04 (16)

C46—H46
C47—H47
C49—HA49A
C49—HA49B
C49—HA49C
C50—Cs1
C50—C55
C51—C52
C51—HS51
C52—Cs3
C52—H52
C53—C54
C53—C56
C54—C55
C54—H54
C55—HS55
C56—HS56A
C56—H56B
C56—HS56C
O13—HI10
013—H20
014—H30
014—HA40

010—S2—O011
012—S82—O011
010—S2—C50
012—S82—C50
011—S2—C50
C43—08—C40
C36—N4—C37
C36—N4—H4N
C37—N4—H4N
C46—N5—C45
C46—N5—H5N
C45—N5—H5N
C48—N6—C49
C48—N6—H6N
C49—N6—H6N
C34—C29—C30
C34—C29—C35
C30—C29—C35
C31—C30—C29
C31—C30—H30
C29—C30—H30
C30—C31—C32
C30—C31—H31
C32—C31—H31
C31—C32—C33
C31—C32—H32

0.95

0.95

0.98

0.98

0.98

1.388 (3)
1.393 (2)
1.392 (3)
0.95

1.396 (2)
0.95

1.394 (3)
1.505 (3)
1.387 (3)
0.95

0.95

0.98

0.98

0.98

0.96 (3)
0.88 (3)
1.04 (3)
0.76 (3)
112.48 (7)
112.90 (8)
106.43 (8)
105.44 (8)
106.64 (8)
118.78 (13)
125.67 (14)
117.1 (13)
115.5 (12)
121.95 (16)
115.8 (12)
122.3 (12)
120.78 (16)
121.5 (13)
117.6 (13)
120.15 (17)
120.23 (17)
119.60 (16)
119.98 (16)
120.0
120.0
120.23 (17)
119.9

119.9
120.09 (17)
120.0
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C3—C4—H4
C5—C4—H4
C6—C5—C4
C6—C5—C8
C4—C5—C8
C5—Co6—C1
C5—C6—H6
Cl1—C6—H6
F2—C7—F1
F2—C7—F3
F1—C7—F3
F2—C7—C1
F1—C7—C1
F3—C7—C1
01—C8—N1
01—C8—C5
N1—C8—C5
C10—C9—C14
C10—C9—N1
C14—C9—N1
C11—C10—C9
C11—C10—H10
C9—C10—H10
C12—CI11—C10
Cl12—CI11—HI11
C10—CI11—HI11
C13—C12—Cl11
C13—C12—02
C11—C12—02
Cl12—C13—Cl14
C12—C13—H13
C14—C13—H13
C13—C14—C9
C13—C14—H14
C9—C14—H14
02—C15—C19
02—C15—C16
C19—C15—C16
C17—C16—Cl15
C17—Cl16—H16
C15—Cl16—H16
N2—C17—C16
N2—C17—C20
C16—C17—C20
N2—C18—C19
N2—C18—H18
C19—C18—H18
C18—C19—CI15
C18—C19—H19

120.0
120.0
119.63 (15)
116.66 (15)
123.61 (16)
119.93 (16)
120.0
120.0
107.09 (15)
106.08 (13)
105.21 (14)
113.63 (14)
113.00 (14)
111.24 (15)
123.59 (16)
120.05 (15)
116.35 (15)
119.63 (15)
118.25 (15)
122.10 (15)
120.33 (16)
119.8
119.8
118.63 (16)
120.7
120.7
122.05 (16)
118.48 (15)
119.40 (15)
119.37 (16)
120.3
120.3
119.99 (15)
120.0
120.0
125.35 (16)
114.78 (16)
119.87 (17)
118.94 (16)
120.5
120.5
120.01 (16)
113.60 (16)
126.40 (16)
120.92 (17)
119.5
119.5
118.63 (16)
120.7

C33—C32—H32
C34—C33—C32
C34—C33—C36
C32—C33—C36
C29—C34—C33
C29—C34—H34
C33—C34—H34
F4—C35—F5
F4—C35—F6
F5—C35—F6
F4—C35—C29
F5—C35—C29
F6—C35—C29
O7—C36—N4
07—C36—C33
N4—C36—C33
C38—C37—C42
C38—C37—N4
C42—C37—N4
C39—C38—C37
C39—C38—H38
C37—C38—H38
C40—C39—C38
C40—C39—H39
C38—C39—H39
C39—C40—C41
C39—C40—08
C41—C40—08
C40—C41—C42
C40—C41—H41
C42—C41—HA41
C41—C42—C37
C41—C42—H42
C37—C42—H42
08—C43—C47
08—C43—C44
C47—C43—C44
C45—C44—C43
C45—C44—H44
C43—C44—H44
N5—C45—C44
N5—C45—C48
C44—C45—C48
N5—C46—C47
N5—C46—H46
C47—C46—H46
C46—C47—C43
C46—C47—H47
C43—C47—H47

120.0
119.55 (16)
116.51 (16)
123.80 (16)
120.01 (17)
120.0
120.0
106.54 (17)
105.35 (15)
105.35 (16)
113.27 (16)
113.77 (15)
111.86 (16)
123.94 (16)
119.63 (15)
116.43 (15)
119.61 (15)
117.50 (14)
122.86 (14)
120.61 (15)
119.7
119.7
118.84 (15)
120.6
120.6
121.60 (15)
119.96 (14)
118.38 (14)
119.81 (15)
120.1
120.1
119.50 (15)
120.2
120.2
124.88 (15)
115.22 (15)
119.88 (16)
118.96 (16)
120.5
120.5
119.81 (15)
112.88 (15)
127.31 (16)
121.05 (16)
119.5
119.5
118.33 (15)
120.8
120.8
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C15—C19—H19 120.7 09—C48—N6 125.13 (16)
03—C20—N3 125.72 (17) 09— C48—C45 117.39 (15)
03—C20—C17 117.36 (16) N6—C48—C45 117.48 (16)
N3—C20—C17 116.90 (16) N6—C49—H49A 109.5
N3—C21—H21A 109.5 N6—C49—H49B 109.5
N3—C21—H21B 109.5 H49A—C49—H49B 109.5
H21A—C21—H21B 109.5 N6—C49—H49C 109.5
N3—C21—H21C 109.5 HA49A—C49—H49C 109.5
H21A—C21—H21C 109.5 H49B—C49—H49C 109.5
H21B—C21—H21C 109.5 C51—C50—C55 120.47 (17)
C23—C22—C27 119.59 (16) C51—C50—S2 119.94 (13)
C23—C22—S1 119.91 (13) C55—C50—S2 119.58 (15)
C27—C22—S1 120.33 (14) C50—C51—C52 119.92 (16)
C24—C23—C22 120.01 (16) C50—C51—H51 120.0
C24—C23—H23 120.0 C52—C51—H51 120.0
C22—C23—H23 120.0 C51—C52—C53 120.39 (18)
C23—C24—C25 121.05 (18) C51—C52—H52 119.8
C23—C24—H24 119.5 C53—C52—H52 119.8
C25—C24—H24 119.5 C54—C53—C52 118.73 (17)
C24—C25—C26 118.24 (17) C54—C53—C56 121.40 (18)
C24—C25—C28 120.76 (18) C52—C53—C56 119.83 (19)
C26—C25—C28 120.98 (17) C55—C54—C53 121.39 (17)
C27—C26—C25 121.28 (17) C55—C54—H54 119.3
C27—C26—H26 119.4 C53—C54—H54 119.3
C25—C26—H26 119.4 C54—C55—C50 119.06 (18)
C26—C27—C22 119.79 (17) C54—C55—H55 120.5
C26—C27—H27 120.1 C50—C55—H55 120.5
C22—C27—H27 120.1 C53—C56—HS56A 109.5
C25—C28—H28A 109.5 C53—C56—H56B 109.5
C25—C28—H28B 109.5 H56A—C56—H56B 109.5
H28A—C28—H28B 109.5 C53—C56—H56C 109.5
C25—C28—H28C 109.5 H56A—C56—H56C 109.5
H28A—C28—H28C 109.5 H56B—C56—H56C 109.5
H28B—C28—H28C 109.5 HI0—013—H20 103 (2)
010—S2—012 112.30 (8) H30—014—H40 105 (2)
C6—C1—C2—C3 0.9(2) C34—C29—C30—C31 0.1 (2)
C7—C1—C2—C3 178.98 (15) C35—C29—C30—C31 178.64 (16)
Cl—C2—C3—C4 -12(2) C29—C30—C31—C32 0.1 (3)
C2—C3—C4—C5 0.6 (2) C30—C31—C32—C33 -0.1(2)
C3—C4—C5—C6 04(2) C31—C32—C33—C34 -0.1(2)
C3—C4—C5—C8 ~175.89 (15) C31—C32—C33—C36 ~175.63 (15)
C4—C5—C6—Cl ~0.6 (2) C30—C29—C34—C33 -03(2)
C8—C5—C6—Cl 175.86 (14) C35—C29—C34—C33 ~178.83 (15)
C2—C1—C6—C5 0.0(2) C32—C33—C34—C29 03 (2)
C7—C1—C6—C5 ~178.03 (15) C36—C33—C34—C29 176.15 (14)
C6—C1—C7—F2 -0.2(2) C34—C29—C35—F4 ~132.90 (17)
C2—C1—C7—F2 ~178.28 (14) C30—C29—C35—F4 48.6 (2)
C6—C1—C7—FI1 ~122.49 (16) C34—C29—C35—F5 ~11.0 2)
C2—C1—C7—FI1 59.4 (2) C30—C29—C35—F5 170.46 (15)
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C6—C1—C7—F3
C2—C1—C7—F3
C9—N1—C8—O01
C9—N1—C8—C5
C6—C5—C8—O01
C4—C5—C8—O01
C6—C5—C8—NI1
C4—C5—C8—N1
C8—N1—C9—C10
C8—N1—C9—C14
C14—C9—C10—C11
N1—C9—C10—Cl11
C9—C10—C11—C12
C10—C11—C12—C13
C10—C11—C12—02
C15—02—C12—CI13
C15—02—C12—C11
C11—C12—C13—C14
02—C12—C13—C14
C12—C13—C14—C9
C10—C9—C14—C13
N1—C9—C14—C13
C12—02—C15—C19
C12—02—C15—C16
02—C15—C16—C17
C19—C15—C16—C17
C18—N2—C17—C16
C18—N2—C17—C20
C15—C16—C17—N2
C15—C16—C17—C20
C17—N2—C18—C19
N2—C18—C19—C15
02—C15—C19—C18
C16—C15—C19—C18
C21—N3—C20—03
C21—N3—C20—C17
N2—C17—C20—O03
C16—C17—C20—03
N2—C17—C20—N3
C16—C17—C20—N3
06—S1—C22—C23
04—S1—C22—C23
05—S1—C22—C23
06—S1—C22—C27
04—S1—C22—C27
05—S1—C22—C27
C27—C22—C23—C24
S1—C22—C23—C24
C22—C23—C24—C25

119.43 (16)
~58.7(2)
-3203)
175.56 (14)
~123(2)
164.08 (16)
168.98 (15)
~14.7 (2)
150.58 (17)
-31.0 3)
0.1(3)
178.57 (16)
0.2(3)
-03(3)
176.66 (16)
-90.9 (2)
92.0 (2)

0.0 (3)
~177.00 (16)
0.4 (3)
-0.4(3)
~178.83 (16)
-52(3)
174.82 (14)
179.65 (16)
-0.3(2)
0.2(3)
~179.84 (14)
-03(3)
179.75 (15)
0.5(3)
~1.13)
~178.97 (16)
1.0 (3)

0.6 (3)
179.10 (15)
1.9 (2)
~178.14 (17)
~176.72 (15)
3.2(3)

30.07 (15)
152.59 (13)
~89.27 (14)
~154.70 (13)
~32.18 (15)
85.95 (14)
-0.9(2)
174.39 (13)
-0.2(3)

C34—C29—C35—F6
C30—C29—C35—F6
C37—N4—C36—07
C37—N4—C36—C33
C34—C33—C36—07
C32—C33—C36—07
C34—C33—C36—N4
C32—C33—C36—N4
C36—N4—C37—C38
C36—N4—C37—C42
C42—C37—C38—C39
N4—C37—C38—C39
C37—C38—C39—C40
C38—C39—C40—C41
C38—C39—C40—O08
C43—08—C40—C39
C43—08—C40—C41
C39—C40—C41—C42
08—C40—C41—C42
C40—C41—C42—C37
C38—C37—C42—C41
N4—C37—C42—C41
C40—08—C43—C47
C40—08—C43—C44
08—C43—C44—C45
C47—C43—C44—C45
C46—N5—C45—C44
C46—N5—C45—C48
C43—C44—C45—N5
C43—C44—C45—C48
C45—N5—C46—C47
N5—C46—C47—C43
08—C43—C47—C46
C44—C43—C47—C46
C49—N6—C48—09
C49—N6—C48—C45
N5—C45—C48—09
C44—C45—C48—09
N5—C45—C48—N6
C44—C45—C48—N6
010—S2—C50—C51
012—S82—C50—C51
011—S2—C50—C51
010—S2—C50—C55
012—S82—C50—C55
011—S2—C50—C55
C55—C50—C51—C52
S2—C50—C51—C52
C50—C51—C52—C53

108.22 (18)
~70.3 (2)
0.9 (3)
~179.48 (15)
-22.0 (2)
153.64 (18)
158.29 (15)
~26.0 (2)
161.02 (17)
-20.9 (3)
1.73)
179.82 (16)
-0.9(3)
-0.1(3)
177.14 (16)
79.4 (2)
~103.29 (18)
0.3 (3)
~176.93 (15)
0.4 (3)
-1.4(3)
~179.45 (16)
1.0 2)
179.58 (12)
~177.48 (14)
1.2(2)
0.5(2)
~179.72 (13)
~1.0(2)
179.21 (13)
-0.1(2)
0.2(2)
177.74 (14)
—0.8(2)
-0.4(3)
178.83 (14)
9.0 (2)
~171.26 (16)
~170.30 (14)
9.5(2)
102.11 (14)
~138.43 (14)
~18.17 (15)
~79.34 (14)
40.13 (15)
160.38 (13)
~1.4(2)
177.11 (12)
0.1(3)
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C23—C24—C25—C26
C23—C24—C25—C28
C24—C25—C26—C27
C28—C25—C26—C27
C25—C26—C27—C22
C23—C22—C27—C26
S1—C22—C27—C26

Hydrogen-bond geometry (4, ©)

D—H-4
NI1—HIN--O5!

N2—H2N--013
N3—H3N--012

N4—H4N--O111
N5—H5N--014
N6—H6N--05

013—H10--09'!
013—H20--010"
014—H30--04'"
014—H40--03
C3—H3--08!
C4—H4--05'
Cl4—H14--07"
Cl16—H16-012
C18—H18-+010"
C18—HI18-011"
C24—H24--01%

C38—H38--011"
C44—H44--05

C46—H46--06"
C52—H52--07"

1.72)
~176.91 (16)
-2.4(3)
176.30 (16)
1.4 (3)
0.3(2)
~174.97 (13)

D—H
0.90 (2)
0.96 (2)
0.90 (2)
0.86 (2)
0.93 (2)
0.89 (2)
0.96 (3)
0.88 (3)
1.04 (3)
0.76 (3)
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95
0.95

C51—C52—C53—C54
C51—C52—C53—C56
C52—C53—C54—C55
C56—C53—C54—C55
C53—C54—C55—C50
C51—C50—C55—C54
S2—C50—C55—C54

H-A
2.12 (2)
1.79 (2)
1.90 (2)
2.06 (2)
1.73 (2)
2.00 (2)
1.83 (3)
1.94 (3)
1.65 (3)
1.98 (3)
2.58
2.49
2.48
2.15
2.41
2.41
243
2.51
2.38
2.32
2.38

DA
3.012 (2)
2.664 (2)
2.789 (2)
2.894 (2)
2.628 (2)
2.868 (2)
2.785 (2)
2.802 (2)
2.682(2)
2.737(2)
3.477 (2)
3.299 (2)
3.381(2)
3.068 (2)
3.220 (2)
3.061 (2)
3.300 (2)
3.293 (2)
3.297 (2)
2,951 (2)
3.305 (3)

1.4 (3)
~176.45 (16)
-1.6(3)
176.19 (16)
0.3 (3)
1.2(2)
~177.34 (13)

D—H-A
170 (2)
150 (2)
172 (2)
163 (2)
160 (2)
163 (2)
173 (2)
167 (2)
172 (2)
179 (3)
158
143
159
162
143
126
151
139
162
124
166

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