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The asymmetric unit of the title compound, C;oH;50,S,,
contains two independent molecules with slightly different
conformations. In the crystal structure, weak intermolecular
C—H---O hydrogen bonds [C---O = 3279 (15) and
3.407 (16) A] link the molecules into chains extended along
the ¢ axis.

Related literature

For related crystal structures, see: Das ef al. (1994); Huang et
al. (2006). For general background, see: Bose et al. (2004).

Experimental

Crystal data

C19H1602SZ
M, = 340.44

Orthorhombic, Pna2,
a=27912 (3) A

b =5.8607 (8) A
c=20841(2) A
V =34092 (7) A®
Z=38

Data collection

Bruker SMART CCD area-detector
diffractometer

Absorption correction: multi-scan
(SADABS; Sheldrick, 1996)
Tnin = 0.922, Tpax = 0.972

Refinement

R[F? > 20(F%)] = 0.086
WwR(F?) = 0.192

S =1.02

5636 reflections

415 parameters

1 restraint

Table 1

Hydrogen-bond geometry (A, °).
D—H---A D—H
C21—H21---O4 0.93
Cl—H1--.02" 0.93

H---A

Mo Ko radiation

u =032 mm™"
T=298(2) K

0.26 x 0.17 x 0.09 mm

13190 measured reflections
5636 independent reflections
2006 reflections with 7 > 20(1)
Rip = 0.120

H-atom parameters constrained

APmax = 036 ¢ A3

Apmin = —0.45 ¢ A2

Absolute structure: Flack (1983),
2565 Friedel pairs

Flack parameter: 0.18 (15)

D---A D—H---A
3.407 (16) 149
3279 (15) 137

Symmetry codes: (i) —x+ 5y —3 z+% (i) —x+1,—y+1,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.

The authors acknowledge the support of the National
Natural Science Foundation of Liaocheng University (grant

No. X051040).

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: CV2395).
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Comment

In continuation of our ongoing program directed to the development of environmentally benign methods of chemical syn-
thesis (Bose et al., 2004), we have discovered a convenient one-step method for the preparation of 1,5-diketones starting
from the fragrant aldehydes and fragrant ketones in the presence of NaOH under solvent-free conditions. Using this method,
which can be considered as a general method for the synthesis of 1,5-diketones, we obtained the title compound, (I). We

present here its crystal structure.

In (I) (Fig. 1), the asymmetric unit contains two independent molecules with slightly different conformations and normal
bond lengths and angles comparable to those observed in 1,3,5-triphenyl-pentane-1,5-diketone (Das et al., 1994) and 1,5-
diphenyl-3-(2-pyridyl)pentane-1,5-dione (Huang et al., 2006). The weak intermolecular C—H---O hydrogen bonds (Table
1) link the molecules into one-dimensional chains extending along the ¢ axis.

Experimental

2-Acetylthiophene (6.25 mmol) and freshly distilled benzaldehyde (3.125 mmol), NaOH (0.25 g, 6.25 mmol) were aggreg-
ated with glass paddle in an open flask. The resulting mixture was washed with water for several times for removing Na-

OH, and recrystalized from ethanol, and afforded the title compound as crystalline solid. Elemental analysis: calculated for
C19H1602S5: C 67.03, H 4.74%; Found: C 67.08, H 4.72%.

Refinement

All H atoms were positioned geometrically and refined using a riding model with C-H = 0.93-0.98 A and Ujso(H) = Ueq(O).

Figures

Fig. 1. Drawing of the title compound with atomic numbering scheme and 30% probability
displacement ellipsoids. Hydrogen atoms are omitted for clarity.

3-Phenyl-1,5-di-2-thienylpentane-1,5-dione

Crystal data
C1oH160282 Dy=1327Mgm>
M, =340.44 Mo Ka radiation
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Orthorhombic, Pna2;
a=27912(3) A
b=5.8607 (8) A
c=20.841 (2) A
V'=3409.2 (7) A®
Z=38

Fooo = 1424

Data collection

Bruker SMART CCD area-detector
diffractometer

Radiation source: fine-focus sealed tube
Monochromator: graphite

T=298(2) K

¢ and ® scans

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

Tonin = 0.922, Tinax = 0.972

13190 measured reflections

Refinement

Refinement on 7>

Least-squares matrix: full
R[F* > 26(F*)] = 0.086

WR(F?) =0.192
S=1.02
5636 reflections

415 parameters

1 restraint

Primary atom site location: structure-invariant direct

methods

Secondary atom site location: difference Fourier map

Special details

1=0.71073 A

Cell parameters from 1120 reflections
0 =2.9-25.0°

p=032mm '

T=298(2)K

Block, yellow

0.26 x 0.17 % 0.09 mm

5636 independent reflections

2006 reflections with /> 26(/)
Riny = 0.120

Omax = 25.0°

Omin = 1.5°

h=-14-33

k=-6—6
I=-24-20

Hydrogen site location: inferred from neighbouring
sites

H-atom parameters constrained
w = 1/[62(Fy2) + (0.0478P)’]

where P = (F> + 2F.2)/3

(A/6)max = 0.001

Apmax = 0.36 ¢ A7

Apmin=-—0.45¢ A3

Extinction correction: none
Absolute structure: Flack (1983), 2565 Friedel pairs

Flack parameter: 0.18 (15)

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

al R-factors R are based on F, with F set to zero for negative F?. The threshold expression of F> G(FZ) is used only for calculating R-
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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 (/fz )

X y z Uiso*/Ueq
01 0.4895 (3) 0.4760 (15) —0.0653 (3) 0.100 (3)
02 0.5431 (3) 0.5207 (16) 0.1105 (5) 0.117 (3)
03 0.2607 (3) 1.1103 (14) 0.1107 (3) 0.093 (2)
04 0.2020 (3) 0.8734 (18) —0.0734 (4) 0.117 (3)
S1 0.49589 (12) 0.5733 (5) —0.20432 (17) 0.0981 (11)
S2 0.62799 (13) 0.6688 (7) 0.18264 (19) 0.1168 (13)
S3 0.25330 (11) 1.0432 (5) 0.24992 (17) 0.0937 (10)
S4 0.11681 (15) 0.6173 (10) —0.1171 (2) 0.1467 (19)
Cl 0.4854 (4) 0.772 (2) —0.2610 (6) 0.091 (4)
H1 0.4894 0.7482 —0.3048 0.109*
2 0.4704 (4) 0.969 (2) —0.2348 (6) 0.081 (3)
H2 0.4640 1.1001 —0.2585 0.098*
C3 0.4655 (4) 0.957 (2) —0.1689 (6) 0.078 (3)
H3 0.4550 1.0777 —0.1436 0.094*
C4 0.4779 (3) 0.747 (2) —0.1452 (6) 0.064 (3)
C5 0.4773 (4) 0.676 (2) —0.0809 (6) 0.074 (3)
C6 0.4575 (4) 0.8254 (19) —0.0275 (5) 0.075 (3)
H6A 0.4648 0.9830 —0.0378 0.089*
H6B 0.4229 0.8103 —0.0276 0.089*
c7 0.4748 (4) 0.7802 (17) 0.0391 (5) 0.058 (3)
H7 0.4733 0.6147 0.0455 0.070*
c8 0.5276 (3) 0.8490 (17) 0.0456 (5) 0.064 (3)
H8A 0.5434 0.8245 0.0047 0.077*
H&B 0.5293 1.0107 0.0552 0.077*
C9 0.5549 (4) 0.718 (2) 0.0976 (6) 0.075 (4)
C10 0.5955 (4) 0.820 (2) 0.1275 (5) 0.087 (4)
Cl1 0.6126 (4) 1.045 (2) 0.1228 (6) 0.090 (4)
H11 0.5995 1.1584 0.0970 0.108*
C12 0.6526 (5) 1.072 (2) 0.1631 (7) 0.102 (4)
H12 0.6699 1.2077 0.1654 0.123*
C13 0.6638 (4) 0.890 (2) 0.1975 (6) 0.107 (4)
H13 0.6890 0.8860 0.2268 0.128*
Cl4 0.4456 (3) 0.8857 (19) 0.0911 (6) 0.061 (3)
C15 0.4379 (4) 0.782 (2) 0.1486 (7) 0.078 (3)
H15 0.4512 0.6389 0.1559 0.093*
C16 0.4109 (4) 0.883 (3) 0.1972 (7) 0.095 (4)
H16 0.4060 0.8063 0.2356 0.114*
C17 0.3914 (5) 1.096 (3) 0.1884 (7) 0.100 (5)
H17 0.3740 1.1666 0.2210 0.121*
C18 0.3979 (4) 1.200 (2) 0.1324 (8) 0.088 (4)
H18 0.3832 1.3399 0.1258 0.105*
C19 0.4253 (4) 1.1110 (19) 0.0834 (6) 0.083 (3)
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H19
C20
H20
C21
H21
C22
H22
C23
C24
C25
H25A
H25B
C26
H26
C27
H27A
H27B
C28
C29
C30
H30
C31
H31
C32
H32
C33
C34
H34
C35
H35
C36
H36
C37
H37
C38
H38

0.4307
0.2648 (4)
0.2570
0.2870 (4)
0.2972
0.2936 (3)
0.3067
0.2767 (3)
0.2767 (3)
0.2983 (4)
0.3320
0.2961
0.2767 (3)
0.2717
0.2264 (4)
0.2310
0.2095
0.1956 (5)
0.1564 (5)
0.1481 (6)
0.1666
0.1071 (6)
0.0953
0.0852 (6)
0.0581
0.3080 (3)
0.3164 (4)
0.3017
0.3456 (5)
0.3525
0.3646 (4)
0.3828
0.3570 (4)
0.3719
0.3279 (4)
0.3216

1.1945
0.857 (3)
0.8801
0.667 (2)
0.5507
0.6553 (17)
0.5334
0.8648 (17)
0.925 (2)
0.7695 (18)
0.8066
0.6145
0.7758 (17)
0.9366
0.6603 (19)
0.4973
0.7148
0.698 (3)
0.554 (4)
0.341 (4)
0.2724
0.247 (3)
0.1058
0.368 (3)
0.3241
0.6706 (19)
0.7746 (18)
0.9139
0.683 (3)
0.7628
0.470 (3)
0.4010
0.364 (2)
0.2247
0.4499 (18)
0.3671

Atomic displacement parameters (142 )

0O1
02
03
04
S1

S2
S3

S4

Ull

0.139 (7)
0.103 (7)
0.127 (7)
0.072 (6)
0.127 (3)
0.098 (3)
0.102 (2)
0.077 (3)

U22

0.062 (6)
0.085 (7)
0.055 (6)
0.154 (10)
0.068 (2)
0.120 (3)
0.085 (2)
0.214 (5)

U33

0.100 (6)
0.163 (8)
0.096 (6)
0.125 (8)
0.100 (2)
0.133 (3)
0.094 (2)
0.149 (4)

0.0462
0.3085 (5)
0.3514
0.2862 (7)
0.3135
0.2214 (4)
0.1988
0.1944 (5)
0.1271 (6)
0.0785 (5)
0.0746
0.0946
0.0135 (5)
0.0024
0.0151 (5)
0.0203
0.0527
~0.0415 (7)
~0.0595 (8)
~0.0319 (8)
0.0000
~0.0608 (8)
~0.0480
~0.1074 (9)
~0.1302
~0.0394 (5)
~0.0964 (6)
~0.1048
~0.1420 (6)
~0.1793
~0.1320 (7)
~0.1638
~0.0771 (7)
~0.0703
~0.0293 (5)
0.0078

U12

0.030 (5)
~0.004 (5)
~0.017 (5)
0.003 (6)
0.006 (2)
0.028 (2)
0.001 (2)
-0.018 3)

0.100*
0.099 (4)
0.119%
0.094 (4)
0.113*
0.049 (3)
0.058*
0.059 (3)
0.067 (3)
0.069 (3)
0.083*
0.083*
0.060 (3)
0.072*
0.072 (3)
0.087*
0.087*
0.090 (4)
0.125 (6)
0.141 (7)
0.169*
0.141 (7)
0.169*
0.144 (7)
0.173*
0.054 (3)
0.066 (3)
0.079*
0.086 (4)
0.103*
0.098 (4)
0.117*
0.088 (4)
0.106*
0.071 (3)
0.086*

U13
~0.003 (5)
~0.025 (6)
~0.016 (5)
0.026 (5)
0.014 (2)
~0.036 (2)
~0.003 (2)
0.024 (3)

U23
~0.002 (5)
0.055 (6)
~0.007 (5)
0.043 (7)
~0.017 (2)
-0.004 (3)
~0.020 (2)
~0.068 (4)
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Cl 0.115 (10) 0.074 (10) 0.083 (10) ~0.017 (8) 0.020 (8) ~0.015 (8)
2 0.108 (9) 0.056 (9) 0.080 (10) 0.004 (7) 0.004 (8) 0.009 (7)
c3 0.091 (9) 0.071 (10) 0.072 (9) 0.007 (7) 0.003 (7) ~0.005 (8)
C4 0.046 (6) 0.090 (11) 0.056 (8) ~0.007 (6) ~0.005 (6) ~0.001 (7)
Cs 0.063 (8) 0.059 (8) 0.100 (10) 0.015 (6) ~0.009 (7) ~0.021 (8)
C6 0.074 (7) 0.073 (8) 0.076 (9) 0.013 (6) ~0.008 (7) ~0.011 (7)
C7 0.068 (8) 0.047 (7) 0.060 (7) ~0.002 (5) ~0.008 (7) 0.000 (5)
Cs 0.062 (8) 0.065 (8) 0.066 (7) ~0.005 (6) ~0.004 (6) 0.011 (6)
C9 0.042 (7) 0.089 (10) 0.094 (10) 0.010 (7) 0.009 (7) 0.017 (8)
C10 0.067 (9) 0.085 (10) 0.109 (10) 0.023 (8) -0.022 (7) ~0.013 (8)
Cll 0.077 (9) 0.083 (10) 0.110 (10) 0.016 (8) ~0.016(8) -0.022 (8)
cl12 0.091 (10) 0.088 (11) 0.128 (12) 0.010 (8) ~0.020 (9) ~0.017 (9)
Cl13 0.087 (10) 0.107 (12) 0.125 (11) 0.026 (9) ~0.024 (8) ~0.023 (10)
Cl4 0.056 (7) 0.054 (8) 0.072 (9) ~0.004 (6) ~0.015 (6) ~0.004 (7)
Cl5 0.083 (9) 0.065 (8) 0.085 (10) ~0.002 (7) ~0.014 (8) 0.005 (8)
Cl6 0.068 (9) 0.124 (14) 0.094 (11) ~0.019 (9) 0.000 (8) 0.003 (10)
C17 0.076 (9) 0.149 (16) 0.077 (11) ~0.008 (10) 0.008 (8) ~0.025 (11)
C18 0.076 (9) 0.088 (10) 0.099 (11) 0.009 (7) ~0.006 (8) ~0.032 (10)
C19 0.105 (10) 0.051 (9) 0.093 (9) ~0.005 (7) 0.002 (8) ~0.018 (7)
€20 0.076 (8) 0.176 (15) 0.046 (8) 0.022 (9) 0.006 (6) ~0.008 (9)
21 0.073 (8) 0.087 (10) 0.123 (13) ~0.017 (7) 0.022 (8) 0.012 (10)
22 0.067 (7) 0.053 (7) 0.026 (6) ~0.008 (5) 0.001 (5) 0.002 (5)
€23 0.052 (6) 0.074 (8) 0.050 (7) 0.013 (5) ~0.011 (6) ~0.003 (6)
24 0.054 (7) 0.048 (8) 0.098 (10) ~0.002 (6) ~0.006 (6) 0.010 (8)
25 0.074 (8) 0.069 (8) 0.064 (8) ~0.016 (6) ~0.002 (7) ~0.011 (6)
26 0.052 (7) 0.057 (7) 0.069 (8) ~0.001 (5) 0.004 (6) 0.013 (6)
27 0.066 (8) 0.084 (9) 0.067 (8) ~0.001 (6) 0.004 (6) 0.002 (6)
€28 0.091 (10) 0.103 (11) 0.076 (10) ~0.019 (9) ~0.007 (8) 0.008 (8)
29 0.057 (10) 0.182 (19) 0.134 (15) 0.002 (12) 0.018 (10) ~0.077 (14)
C30 0.078 (12) 0.18(2) 0.163 (17) 0.000 (13) 0.018 (11) ~0.081 (15)
C31 0.079 (13) 0.19 (2) 0.159 (17) ~0.002 (12) 0.017 (11) ~0.078 (15)
C32 0.080 (12) 0.19 (2) 0.161 (17) 0.004 (12) 0.023 (11) ~0.088 (14)
€33 0.046 (6) 0.064 (8) 0.052 (7) 0.011 (5) 0.002 (5) ~0.006 (6)
C34 0.075 (8) 0.059 (8) 0.063 (9) 0.015 (6) 0.004 (7) 0.015 (6)
C35 0.091 (10) 0.109 (13) 0.058 (9) 0.012 (8) ~0.020 (8) 0.005 (8)
C36 0.085 (9) 0.134 (16) 0.074 (10) ~0.019 (10) 0.004 (8) ~0.043 (10)
C37 0.092 (10) 0.084 (10) 0.088 (10) ~0.024 (8) 0.012 (9) ~0.039 (10)
C38 0.093 (8) 0.039 (7) 0.083 (9) ~0.013 (6) 0.001 (7) ~0.002 (6)
Geometric parameters (4, °)

01—C5 1.263 (12) Cl6—H16 0.9300

02-—C9 1.232 (12) C17—CI8 1.328 (16)
03—C24 1.225 (11) C17—H17 0.9300

0428 1.239 (13) C18—CI9 1.376 (14)

S1—C4 1.674 (11) C18—H18 0.9300

S1—C1 1.683 (13) C19—H19 0.9300

S2—C13 1.667 (14) C20—C21 1.356 (15)
S2—C10 1.712 (11) C20—H20 0.9300
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$3—C20
$3—C23
S4—C29
S4—C32
cl—C2
Cl—HI
c2—C3
C2—H2
C3—C4
C3—H3
C4—Cs
C5—C6
Cc6—C7
C6—HG6A
C6—H6B
C7—Cl4
Cc7—C8
C7—H7
Cc8—C9
C8—HSA
C8—HS8B
C9—C10
cl0—Cl1
Cl1—C12
Cl1—HI1
C12—C13
Cl2—HI2
C13—HI3
Cl4—C15
C14—C19
C15—Cl6
C15—HI5
Cl6—C17
C4—S1—Cl
C13—S2-—C10
C20—S3—C23
C29—S4—C32
C2—C1—S1
C2—Cl—HI
S1—C1—HI
Cl—C2—C3
Cl—C2—H2
C3—C2—H2
C4—C3—C2
C4—C3—H3
C2—C3—H3
C3—C4—C5
C3—C4—S1
C5—C4—S1

1.671 (13)
1.692 (10)
1.672 (17)
1.72 (2)
1.346 (14)
0.9300
1.380 (12)
0.9300
1.373 (13)
0.9300
1.404 (15)
1.520 (14)
1.493 (13)
0.9700
0.9700
1.489 (13)
1.534 (12)
0.9800
1.530 (14)
0.9700
0.9700
1.425 (15)
1.405 (15)
1.408 (15)
0.9300
1.323 (15)
0.9300
0.9300
1.361 (14)
1.446 (14)
1.394 (15)
0.9300
1.374 (17)
92.5 (6)
92.3 (7)
91.2 (6)
93.7 (10)
111.3 (10)
124.3
124.3
113.0 (12)
123.5
123.5
112.2 (11)
123.9
123.9
127.3 (11)
110.9 (9)
121.8 (10)

C21—C22
C21—H21
C22—C23
C22—H22
C23—C24
C24—C25
C25—C26
C25—H25A
C25—H25B
C26—C33
C26—C27
C26—H26
C27—C28
C27—H27A
C27—H27B
C28—C29
C29—C30
C30—C31
C30—H30
C31—C32
C31—H31
C32—H32
C33—C34
C33—C38
C34—C35
C34—H34
C35—C36
C35—H35
C36—C37
C36—H36
C37—C38
C37—H37
C38—H38

C18—C19—H19
C14—C19—H19
C21—C20—S3
C21—C20—H20
S3—C20—H20
C20—C21—C22
C20—C21—H21
C22—C21—H21
C21—C22—C23
C21—C22—H22
C23—C22—H22
C22—C23—C24
C22—C23—S3
C24—C23—S3
03—C24—C23
03—C24—C25

1.364 (13)
0.9300
1.430 (12)
0.9300
1.445 (14)
1.488 (14)
1.484 (12)
0.9700
0.9700
1.536 (13)
1.557 (12)
0.9800
1.477 (16)
0.9700
0.9700
1.433 (19)
1.39 (2)
1.41 (2)
0.9300
1.35(2)
0.9300
0.9300
1.357 (13)
1.423 (13)
1.362 (14)
0.9300
1.368 (16)
0.9300
1.318 (15)
0.9300
1.379 (14)
0.9300
0.9300

120.6
120.6
112.0 (10)
124.0
124.0
116.1 (13)
121.9
121.9
107.7 (10)
126.2
126.2
126.2 (9)
112.8 (8)
120.9 (8)
119.1 (11)
120.0 (11)
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01—C5—C4
01—C5—C6
C4—C5—C6
C7—C6—C5
C7—C6—H6A
C5—C6—H6A
C7—C6—H6B
C5—C6—H6B
H6A—C6—HO6B
C14—C7—C6
C14—C7—C8
C6—C7—C8
C14—C7—H7
C6—C7—H7
C8—C7—H7
CO—C8—C7
C9—C8—HSA
C7—C8—HSA
C9—C8—HS8B
C7—C8—HS8B
H8A—C8—HSB
02—C9—C10
02—C9—C8
C10—C9—C8
C11—C10—C9
C11—C10—S2
C9—C10—S2
C10—CI11—C12
C10—CI11—HI11
Cl12—CI11—HI11
C13—C12—Cl11
C13—CI12—H12
Cl11—C12—H]12
C12—C13—S82
C12—C13—H13
S2—C13—H13
C15—C14—C19
C15—C14—C7
C19—C14—C7
C14—C15—C16
C14—C15—H15
Cl16—C15—H15
C17—C16—CI15
C17—Cl16—H16
C15—Cl16—H16
C18—C17—C16
C18—C17—H17
Cl16—C17—H17
C17—C18—C19

121.0 (11)
116.4 (12)
122.3 (11)
117.4 (10)
107.9
107.9
107.9
107.9
107.2
115.2 (9)
110.6 (9)
110.2 (9)
106.8
106.8
106.8
114.1 (9)
108.7
108.7
108.7
108.7
107.6
120.7 (11)
119.5 (11)
119.6 (11)
129.3 (11)
110.6 (10)
119.9 (10)
109.5 (12)
125.2
125.2
114.8 (14)
122.6
122.6
112.7 (11)
123.7
123.7
116.2 (11)
122.8 (11)
120.9 (11)
122.4 (12)
118.8
118.8
120.3 (14)
119.9
119.9
118.4 (14)
120.8
120.8
123.8 (13)

C23—C24—C25 120.7 (10)
C26—C25—C24 116.2 (10)
C26—C25—H25A 108.2
C24—C25—H25A 108.2
C26—C25—H25B 108.2
C24—C25—H25B 108.2
H25A—C25—H25B 107.4
C25—C26—C33 114.4 (9)
C25—C26—C27 109.6 (8)
C33—C26—C27 110.7 (8)
C25—C26—H26 107.3
C33—C26—H26 107.3
C27—C26—H26 107.3
C28—C27—C26 116.3 (10)
C28—C27—H27A 108.2
C26—C27—H27A 108.2
C28—C27—H27B 108.2
C26—C27—H27B 108.2
H27A—C27—H27B 107.4
04—C28—C29 117.4 (15)
04—C28—C27 117.9 (13)
C29—C28—C27 124.6 (15)
C30—C29—C28 123.0 (19)
C30—C29—S4 112.8 (14)
C28—C29—S4 124.1 (17)
C29—C30—C31 108 (2)
C29—C30—H30 126.1
C31—C30—H30 126.1
C32—C31—C30 118 (2)
C32—C31—H31 120.9
C30—C31—H31 120.9
C31—C32—S4 107.4 (15)
C31—C32—H32 126.3
S4—C32—H32 126.3
C34—C33—C38 118.0 (10)
C34—C33—C26 123.2 (10)
C38—C33—C26 118.8 (10)
C33—C34—C35 122.4 (11)
C33—C34—H34 118.8
C35—C34—H34 118.8
C34—C35—C36 119.1 (13)
C34—C35—H35 120.5
C36—C35—H35 120.5
C37—C36—C35 119.9 (14)
C37—C36—H36 120.1
C35—C36—H36 120.1
C36—C37—C38 123.3 (14)
C36—C37—H37 118.3
C38—C37—H37 118.3
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C17—C18—H18 118.1 C37—C38—C33 117.0 (11)
C19—C18—H18 118.1 C37—C38—H38 121.5
C18—C19—Cl14 118.7 (12) C33—C38—H38 121.5

Hydrogen-bond geometry (4, °)

D—H-A D—H H-A DA D—HA
C21—H21--04! 0.93 2.58 3.407 (16) 149
Cl1—H1--021 0.93 2.54 3.279 (15) 137

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