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In the title compound, Cy,H cF;N, the C=N bond of the
central imine group adopts an E conformation. The dihedral
angles between the 2-(trifluoromethyl)phenyl ring and the
benzene rings are 9.34 (1) and 68.8 (1)°. The imine group
displays a C—C—N=C torsion angle of 41.6 (3)°. In the
crystal, weak C—H. - -F hydrogen bonds link the molecules
into chains parallel to the b-axis direction.

Related literature

For the crystal structures of 2-phenylcinnamaldehyde deriva-
tives studied recently our group, see: Cha et al. (2012); Kang et
al. (2012).

CF;
= /N
Experimental
Crystal data
CyHi6FsN M, = 351.37

Monoclinic, P2, /n
a=86733(8) A
b =11.8116 (9) A
c=17.6227 (15) A
B =95.661 (3)°
V =1796.6 (3) A®

Data collection

Rigaku R-AXIS RAPID
diffractometer

Absorption correction: multi-scan
(ABSCOR, Rigaku, 1995)
Tmin = 0.725, Tipax = 0.990

Refinement

R[F? > 20(F?)] = 0.051
wR(F?) = 0.158

S =1.02

4059 reflections

243 parameters

Z=4

Mo Ko radiation

# =010 mm™!

T =29 K

0.30 x 0.20 x 0.10 mm

16660 measured reflections

4059 independent reflections
1842 reflections with F* > 20(F?)
Rine = 0.046

H atoms treated by a mixture of
independent and constrained
refinement

APmax =020 e A7

Apmin = —023 e A7

Table 1

Hydrogen-bond geometry (A, °).

D-H . -A D—H H--A DA D-H--A
C15—H15- - -F1! 0.93 2.52 3.392 (3) 157

Symmetry code: (i) —x+3,y +3, —z +3.

Data collection: RAPID-AUTO (Rigaku, 2006); cell refinement:
RAPID-AUTO; data reduction: RAPID-AUTO; program(s) used to
solve structure: Il Milione (Burla et al., 2007); program(s) used to
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics:
CrystalStructure (Rigaku, 2010); software used to prepare material
for publication: CrystalStructure.

Fiancial support from the Korea Institute of Science and
Technology (KIST) is gratefully acknowledged.

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: FF2102).
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(B)-N-(3,3-Diphenylallylidene)-2-(trifluoromethyl)aniline
Byung-Yong Yu, Ji Eun Lee, Yong Seo Cho, Joo Hwan Cha and Jae Kyun Lee

S1. Comment

As part of our ongoing study of the substituent effect on the solid state structures of 2-phenylcinnamaldehyde derivatives
Cha et al., (2012); Kang et al., (2012).

In the title compound(Fig. 1), C,2H;¢N;F3, the C=N bond of the central imine group adopts an £ conformation. The
dihedral angles between the mean planes of the central 2-trifluoromethylphenyl ring on the one hand and phenyl rings are
(C4/C5/C6/C7/C8/C9) 9.344 (1)° and (C11/C11/C12/C13/C14/C15) 68.8 (1)°, respectively. The imine group displays a
torsion angle [C21—C16—N1=C1 = 41.6 (3)°]. In the crystal, weak intermolecular C—H---F hydrogen bonds (Table 1)
link molecules into chains parallel to the b axis (Fig. 2).

S2. Experimental

To a solution of 2-trifluoromethyl aniline (4.0 mmol) in ethanol (20 ml) was treated with equimolar quantities of
substituted 2-phenylcinnamaldehydes. The mixture was refluxed for 24 h, and the progress of reaction was monitored by
TLC. Upen completion,the solvent was removed under reduced pressure. The residue was purified by flash column
chromatography to afford the title compound in 73% yield. Recrystallization from ethanol gave crystals suitable for X-
ray analysis.

S3. Refinement

All hydrogen atoms were positioned geometrically (C—H = 0.93 A), and refined using a riding model, with Ui,o(H) = 1.2
Ue(O).
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Figure 1

-
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The molecular structure of the title compound showing the atomic numbering and 50% probability displacement

ellipsoid.
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Figure 2

The crystal packing of the title compound. The H atoms not involved in the intermolecular interactions (dotted lines)

have been omitted for clarity.

(B)-N-(3,3-Diphenylallylidene)-2-(trifluoromethyl)aniline

Crystal data

CxH F3N
M,=351.37
Monoclinic, P2/n
Hall symbol: -P 2yn
a=8.6733 (8) A
b=11.8116 (9) A
c=17.6227 (15) A
£ =95.661(3)°
V=1796.6 (3) A
Z=4

F(000) =728.00

Dy=1.299 Mg m™

Mo Ka radiation, 1 = 0.71075 A

Cell parameters from 8333 reflections
6=3.1-27.5°

4 =0.10 mm™

T=296 K

Chunk, yellow

0.30 x 0.20 x 0.10 mm
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Data collection

Rigaku R-AXIS RAPID
diffractometer

Detector resolution: 10.000 pixels mm!

 scans

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

Tin = 0.725, Tinax = 0.990

16660 measured reflections

Refinement

Refinement on F?

R[F?>20(F?*)]=0.051

wR(F?)=0.158

§=1.02

4059 reflections

243 parameters

0 restraints

Primary atom site location: structure-invariant
direct methods

Special details

4059 independent reflections
1842 reflections with F? > 26(F?)
R =0.046

Omax = 27.5°

h=-11-11

k=-14—14

[=-22-21

Secondary atom site location: difference Fourier
map

Hydrogen site location: inferred from
neighbouring sites

H atoms treated by a mixture of independent
and constrained refinement

w = 1/[6*(F,?) + (0.0699P)* + 0.1152P]
where P = (F,2 + 2F2)/3

(A/0)max < 0.001

Apmax =020 ¢ A3

Apmin=—0.23 ¢ 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 L.s. planes.Y

Refinement. Refinement was performed using all reflections. The weighted R-factor (wR) and goodness of fit (S) are
based on F?. R-factor (gt) are based on F. The threshold expression of F2 > 2.0 o(F?) is used only for calculating R-factor

(gt).

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (42)

X y z Uiso™/Ueq
F1 0.6398 (3) —0.25532 (14) 0.58228 (9) 0.1171 (7)
F2 0.8032 (2) —0.32028 (13) 0.51242 (10) 0.1025 (6)
F3 0.5690 (2) —0.36508 (13) 0.49031 (10) 0.1144 (7)
N1 0.8301 (2) —0.07184 (14) 0.53713 (10) 0.0613 (5)
Cl 0.8428 (3) 0.01876 (18) 0.57689 (12) 0.0574 (6)
C2 0.9652 (3) 0.03036 (19) 0.63772 (13) 0.0592 (6)
C3 0.9969 (3) 0.12242 (16) 0.68171 (11) 0.0539 (6)
C4 1.1215 (3) 0.11851 (16) 0.74583 (12) 0.0564 (6)
C5 1.2131 (3) 0.21263 (19) 0.76457 (14) 0.0721 (7)
Co6 1.3343 (4) 0.2068 (3) 0.82101 (16) 0.0859 (8)
C7 1.3664 (4) 0.1084 (3) 0.86058 (16) 0.0892 (9)
C8 1.2762 (4) 0.0149 (3) 0.84402 (15) 0.0873 (8)
C9 1.1545 (3) 0.0196 (2) 0.78744 (13) 0.0721 (7)
C10 0.9134 (3) 0.23139 (16) 0.66760 (12) 0.0549 (6)
Cl1 0.9006 (3) 0.28326 (18) 0.59672 (13) 0.0660 (7)
Cl12 0.8215 (4) 0.3845 (2) 0.58486 (16) 0.0815 (8)
C13 0.7547 (4) 0.4348 (2) 0.6434 (2) 0.0874 (9)
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Cl4 0.7667 (3) 0.3857 (3) 0.71360 (17) 0.0812 (8)
C15 0.8459 (3) 0.28419 (19) 0.72649 (13) 0.0664 (6)
Clé6 0.7127 (3) —0.07673 (18) 0.47539 (12) 0.0571 (6)
C17 0.6337 (3) —0.17848 (17) 0.45946 (12) 0.0569 (6)
C18 0.5267 (3) —0.1866 (2) 0.39554 (13) 0.0695 (7)
C19 0.4984 (3) —0.0951 (3) 0.34748 (14) 0.0772 (7)
C20 0.5743 (3) 0.0049 (3) 0.36362 (14) 0.0773 (7)
C21 0.6804 (3) 0.01425 (19) 0.42670 (13) 0.0680 (7)
C22 0.6603 (4) -0.2777 (2) 0.51082 (14) 0.0707 (7)
H5 1.1924 0.2804 0.7387 0.0865*
H6 1.3953 0.2704 0.8325 0.1031*
H7 1.4489 0.1051 0.8985 0.1070*
H8 1.2969 —-0.0520 0.8710 0.1048*
H9 1.0935 —0.0443 0.7769 0.0866*
H11 0.9458 0.2496 0.5566 0.0791*
H12 0.8138 0.4184 0.5370 0.0978*
H13 0.7011 0.5025 0.6352 0.1049*
H14 0.7215 0.4204 0.7533 0.0975*
H15 0.8537 0.2515 0.7747 0.0797*
H18 0.4738 —0.2541 0.3851 0.0834*
H19 0.4280 —-0.1014 0.3043 0.0927*
H20 0.5541 0.0669 0.3317 0.0928*
H21 0.7312 0.0827 0.4369 0.0816*
H1 0.765 (3) 0.0828 (19) 0.5653 (12) 0.072 (7)*
H2 1.023 (3) —0.035 (2) 0.6462 (12) 0.075 (8)*
Atomic displacement parameters (42)

Ull (]22 lP3 UIZ U13 l]23
F1 0.193 (2) 0.0927 (11) 0.0683 (11) 0.0047 (12) 0.0267 (11) 0.0112 (8)
F2 0.0944 (13) 0.0818 (10) 0.1279 (14) 0.0183 (9) —0.0063 (10) 0.0169 (9)
F3 0.1240 (15) 0.0775 (10) 0.1332 (15) —0.0340 (10) —0.0301 (12) 0.0114 (9)
N1 0.0636 (13) 0.0547 (10) 0.0633 (12) —0.0003 (9) —0.0048 (9) —0.0074 (9)
Cl 0.0548 (14) 0.0545 (13) 0.0620 (14) —0.0007 (11) 0.0018 (11) —0.0049 (10)
C2 0.0575 (15) 0.0519 (13) 0.0669 (15) 0.0027 (11) —0.0005 (11) —0.0056 (11)
C3 0.0507 (13) 0.0534 (12) 0.0573 (13) —0.0021 (10) 0.0043 (10) —0.0015 (10)
C4 0.0534 (13) 0.0561 (12) 0.0591 (13) 0.0033 (10) 0.0022 (10) —0.0052 (10)
C5 0.0688 (16) 0.0559 (13) 0.0880 (18) —0.0007 (12) —0.0110 (14) —0.0096 (12)
C6 0.0771 (19) 0.0716 (16) 0.103 (3) —0.0068 (14) —0.0211 (16) —0.0190 (15)
C7 0.081 (2) 0.099 (2) 0.0819 (19) 0.0070 (17) —0.0241 (15) —0.0146 (16)
C8 0.092 (3) 0.0839 (18) 0.0800 (19) 0.0046 (16) —0.0203 (16) 0.0108 (14)
C9 0.0728 (17) 0.0673 (15) 0.0730 (16) —0.0046 (12) —0.0094 (13) 0.0058 (12)
C10 0.0524 (13) 0.0519 (12) 0.0591 (14) —0.0013 (10) —0.0006 (10) —0.0062 (10)
Cl1 0.0695 (16) 0.0606 (14) 0.0674 (16) —0.0030 (12) 0.0049 (12) 0.0013 (11)
C12 0.0862 (19) 0.0659 (16) 0.089 (2) —0.0006 (14) —0.0073 (15) 0.0148 (14)
Cl13 0.079 (2) 0.0574 (15) 0.121 (3) 0.0092 (14) —0.0190 (17) —0.0074 (16)
Cl4 0.0677 (17) 0.0790 (17) 0.094 (2) 0.0135 (14) —0.0072 (14) —0.0337 (15)
Cl15 0.0635 (15) 0.0712 (15) 0.0626 (15) 0.0081 (12) —0.0036 (12) —0.0143 (11)

Acta Cryst. (2013). E69, 0757
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C16 0.0555 (14) 0.0605 (13) 0.0544 (13) 0.0055 (11) 0.0009 (11) ~0.0040 (10)
c17 0.0582 (14) 0.0591 (13) 0.0528 (13) 0.0015 (11) 0.0027 (11) ~0.0055 (10)
C18 0.0652 (16) 0.0785 (16) 0.0636 (15) ~0.0063 (13) ~0.0003 (12) ~0.0088 (12)
C19 0.0666 (17) 0.100 (2) 0.0626 (16) 0.0043 (15) ~0.0056 (12) 0.0031 (14)
C20 0.0722 (18) 0.0903 (18) 0.0687 (16) 0.0106 (15) 0.0025 (14) 0.0171 (13)
c21 0.0690 (16) 0.0639 (14) 0.0702 (16) 0.0019 (12) 0.0027 (13) 0.0042 (12)
c22 0.0763 (18) 0.0647 (15) 0.0688 (17) ~0.0060 (14) ~0.0043 (13) ~0.0077 (12)

Geometric parameters (A, ©)

F1—C22 1316 3) Cl6—C21 1.386 (3)
F2—C22 1.335 (4) C17—CI18 1.390 (3)
F3—C22 1.330 3) C17—C22 1.484 (4)
N1—C1 1.278 (3) C18—CI19 1.380 (4)
N1—C16 1.416 (3) C19—C20 1.368 (4)
Cl—C2 1.439 (3) C20—C21 1.376 (4)
C2—C3 1.348 (3) Cl—HI1 1.02 (3)
C3—C4 1.485 (3) C2—H2 0.92 (3)
C3—C10 1.486 (3) C5—HS 0.930
C4—Cs 1.387 (3) C6—H6 0.930
C4—C9 1.394 (3) C7—H7 0.930
C5—C6 1.376 (4) C8—H8 0.930
C6—C7 1.370 (4) C9—H9 0.930
C7—C8 1.368 (4) Cl1—HI1 0.930
C8—C9 1.379 (4) Cl2—HI2 0.930
Cl10—Cl1 1.386 (3) C13—HI3 0.930
Cl10—Cl5 1.389 (4) Cl4—H14 0.930
Cl1—CI12 1.384 (4) C15—HI5 0.930
Cl2—Cl13 1.368 (5) C18—HI8 0.930
C13—Cl4 1.361 (5) C19—H19 0.930
Cl4—Cl5 1.389 (4) C20—H20 0.930
Cl16—C17 1.398 (3) C21—H21 0.930
F1-N1 2.883 (3) Cl1--H8" 3.2704
F1--C16 2.938 (3) Cl1--H18 33122
F1--C18 3.437 (3) Cl12-H7" 3.2754
F2--N1 2,972 (3) Cl12-H7* 3.5695
F2--C16 3.036 (3) C12--H8" 3.4076
F2--C18 3.393 (3) C12-H18" 3.0784
F3--C18 2.692 (3) C13-H7" 3.4022
N1--C22 2.856 (3) C13--Hov 3.4634
C1--C10 3.008 (3) C13--H18" 2.9214
Cl-Cl1 3.178 (3) Cl4--Hov 3.2524
C1-C17 3.501 (3) Cl4--H18" 3.0123
Cl1-C21 2.873 (3) Cl14--H19" 3.2502
C2--C9 2.970 (4) Cl14-H20~ 3.1361
C2-Cl1 3.111 (3) C15-H18" 3.2565
C2-Cl15 3.581 (4) C15-H19" 3.2166

Acta Cryst. (2013). E69, 0757 sup-6
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C10-
Cl1-
C12-
Cl16-
C17-
C18-
Cl1--
C12-
Cl13-
Cl15-
C19-
C21-

C7
C15
C8
C10
C15
C9
C13
Cl14
C15
C19
C20
C21
C15!
C7ii
Clliii
F3iv
C12v
C13v
C19v
Czliii
szi
F2iii
F3Y
F3Y
Flvii
Crv
C2iii
HI18
HI18
H21
H2
HI11
H21
H9
HI11
HS5
H9
HI11
HI15
H1
H6
HS8
H15
H2
H7
H9
HI15
HS8

2.787 (4)
3.082 (3)
2.751 (4)
2.975 (4)
3.300 (4)
2.736 (4)
2.781 (4)
2.744 (4)
2.752 (4)
2.785 (4)
2.763 (4)
2.750 (4)
3.392 (3)
3.559 (4)
3.386 (3)
3.433 (3)
3.521 (4)
3.579 (4)
3.482 (4)
3.421 (4)
3.559 (4)
3.386 (3)
3.521 (4)
3.579 (4)
3.392 (3)
3.482 (4)
3.421 (4)
3.5415
2.3524
2.6255
2.46 (2)
2.9026
2.6696
2.7372
2.9549
2.6514
2.6674
2.6685
2.6371
2.77 (2)
3.2368
3.2516
2.8899
2.60 (3)
3.2263
3.2213
3.1731
3.2062

Cl15-
C16-
C18-
C19-
C19-
C20-
C20-
C20-
C20-
C21-
€22
€22

H20*
H2iii
H1Y
H14%
H1Y
H5x
H14%
H1Y
Hziii
Hziii
HS8ix
H13Viii
C8vi
Covi
C20*
HS8Y
HOv
H20*
Covi
H9V
H 1 9iii
H20*
H21*
H2v
Fovi
C12i
C12x
C13i
H11*
H12%
H12*
H13H
F2xii
F3xii
Clii
C12t
C 2 il
HSii
H11d
H12*
CSii
C6ii
C13i
Cl4i
HSii
H6ii
H13!
H14

3.0218
3.54 (3)
2.95 (3)
3.4634
2.88 (3)
3.5740
3.5708
3.47 (3)
3.53 (3)
3.00 (3)
3.4788
3.3938
3.1537
3.1744
3.5740
2.7740
2.8126
2.7867
3.3227
2.9235
3.5879
3.5274
2.9893
2.4273
2.6835
3.2754
3.5695
3.4022
3.2752
3.1520
2.8240
3.3753
2.9097
3.1798
3.2704
3.4076
3.4788
2.7740
3.3964
3.3155
3.4397
3.4967
3.4634
3.2524
2.8126
2.9235
3.1647
2.7633
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HS5
H9
H6
HS5
H7
H2
H5
HI2
H14
H1
H2
HS5
HI13
HI15
Hl
H14
HI11
HI15
HI2
HS5
HI11
HI13
H18
H20
H1
HI19
H21
H20
H21
HI8
HI19
H1
HI8
H6
HI15
H7
HS8
H9
H2
HI12
H21
HI
HI13
H14
HI15
HI19
H20
H21

3.2218
3.2154
3.2039
3.2236
3.2220
2.71(2)
2.6762
3.2448
3.2449
2.75 (3)
3.32(3)
3.3787
3.2243
3.2246
2.68 (3)
3.2015
3.2197
3.2232
3.2018
2.9921
3.2234
3.2278
3.2510
3.2397
2.47 (3)
3.2440
3.2342
3.2155
3.2162
3.2138
3.2214
2.61 (2)
2.6261
2.2951
3.0848
2.2967
2.3005
2.3004
2.3263
2.3075
3.3212
2.5338
2.2964
2.2869
2.3135
2.3084
2.2971
2.2948

H9H18x11

H1l--
H11--
H11--
H1l--
H12--
H12--
H12--
H12--
H12-
H12--
H12--
HI12--
H12--
H13--
H13-
H13-
H13--
H13-
H13-
H13--
H13--
H13-
H13--
H14--
H14--
H14--
H14--
H14--
H14--
H14--
H14--
H14--
H14--
H14--
H15-
H15-
H15-
H15-
H18 -
H18 -
H18
HI18
HI18
H18-
H18
HI18
H18

inii

.Nliii
.H7xi

HS8Y
sziii
F3xiii
F3v
C7x4
C8x
H7v
H7+
H8x
H18Y
F 1 xiil
sziii

.F3xiii

F3"
C9vii
C22xiii
H7Y
H9vii
H15v
H18"
Clvii
szii
C3vii

.C9vii

C19*
C20¢
HOvii
HI18
H19*
H20*
H2vi
F1vi

H13i
H19Y
H20*
C10v
C11v
C12v
C13v
C14v
C15v
H9ix

HI12Y
H13Y

3.2826
2.7276
3.3985
3.2752
3.3964
3.1174
3.3739
3.3667
3.2020
3.4750
3.1520
2.8240
3.3155
3.5413
3.0388
3.1975
3.1146
3.4632
3.4987
3.3938
3.3753
3.1647
3.3971
3.3058
3.3088
2.9347
3.3205
3.4734
3.4634
3.5708
2.7633
3.4433
2.8757
3.0769
2.9439
2.5164
3.3971
3.2222
2.8785
3.4054
3.3122
3.0784
29214
3.0123
3.2565
3.2826
3.5413
3.3058
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H21-H1 2.2529 H18-H14Y 3.4433
H1--H2 2.89 (3) H18-HI" 3.0812
F1--H13vi 3.0388 H19--C1Y 3.4381
F1--HIS 2.5164 H19--C6i 3.4020
F1--H20" 3.2530 H19--C7i 3.5573
F2--H7i 2.6835 H19--C10" 3.4148
F2--H8" 2.9097 H19--C14% 3.2502
F2--HI11i 2.7276 H19--C15" 3.2166
F2--HI2vi 3.1174 H19--H6 3.5879
F2--H13vi 3.1975 H19--H14% 2.8757
F3--H8 3.1798 H19--H15" 3.2222
F3--HI2vi 3.3739 H19--HIY 2.9802
F3--HI12Y 3.3667 H20--F1Y 3.2530
F3--HI3vi 3.1146 H20--C5% 3.2257
F3--HI3Y 3.4632 H20--C9¥ 3.5897
NI1-H11 3.3985 H20--C14% 3.1361
Cl--H14i 3.3088 H20--C15 3.0218
Cl--H19" 3.4381 H20--H5x 2.7867
C2--H6" 3.3227 H20--H6 3.5274
C2--H14i 2.9347 H20--H14% 3.0769
C2--H21i 3.3361 H20--H15" 2.8785
C3--H14i 3.3205 H21--C2ii 3.3361
C5--H9" 3.4397 H21--C6¥ 3.3927
C5--H20" 3.2257 H21--H6" 2.9893
C6--H9" 3.4967 H21--H2i 2.7602
C6--H19i 3.4020 H1-C18Y 2.95 (3)
C6-H21 3.3927 H1-C19" 2.88 (3)
C6-H2" 3.32(3) H1--C20" 3.47 (3)
C7--H12% 3.2020 H1--HI18 3.0812
C7--H19i 3.5573 H1--H19¥ 2.9802
C8--H5' 3.1537 H2--C6' 3.32(3)
C8-HI12¥ 3.4750 H2--C16 3.54 (3)
C9--H5' 3.1744 H2--C20i 3.53 (3)
C9--HI13i 3.4987 H2--C21i 3.00 (3)
C9--H14i 3.4734 H2--H6" 2.4273
C9--H20j 3.5897 H2--H14i 2.9439
C10--H18" 3.4054 H2--H21 2.7602
C10--H19" 3.4148

Cl—N1—C16 118.15 (18) F2—C22—F3 103.9 (2)
N1—C1—C2 120.4 (2) F2—C22—C17 113.5 (3)
Cl1—C2—C3 126.8 (2) F3—C22—C17 113.2 (2)
C2—C3—C4 120.31 (19) NI1—C1—HI 119.4 (12)
C2—C3—CI10 122.27 (19) C2—C1—Hl1 120.3 (12)
C4—C3—CI10 117.41 (17) Cl—C2—H2 113.1 (14)
C3—C4—C5 120.86 (19) C3—C2—H2 120.1 (14)
C3—C4—C9 121.52 (19) C4—C5—H5 119.643
C5—C4—C9 117.6 (2) C6—C5—H5 119.648
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C4—C5—C6
C5—C6—C7
C6o—C7—C8
C7—C8—C9
C4—C9—C8
C3—C10—C11
C3—C10—C15
C11—C10—C15
C10—C11—C12
C11—C12—C13
C12—C13—C14
C13—C14—C15
C10—C15—C14
N1—C16—C17
N1—Cl16—C21
C17—Cl16—C21
Cl16—C17—C18
Cl6—C17—C22
C18—C17—C22
C17—C18—CI19
C18—C19—C20
C19—C20—C21
Cl16—C21—C20
F1—C22—F2
F1—C22—F3
F1—C22—C17

Cl—N1—C16—C17
C1—N1—C16—C21
Cl6—N1—C1—C2
NI—C1—C2—C3
Cl1—C2—C3—C4
C1—C2—C3—C10
C2—C3—C4—C5
C2—C3—C4—C9
C2—C3—C10—Cl11
C2—C3—C10—Cl15
C4—C3—C10—Cl11
C4—C3—C10—C15
C10—C3—C4—C5
C10—C3—C4—C9
C3—C4—C5—C6
C3—C4—C9—C8
C5—C4—C9—C8
C9—C4—C5—C6
C4—C5—C6—C7
C5—C6—CT7—C8
C6o—C7T—C8—C9

120.7 (3)
120.9 (3)
119.6 (3)
120.1 (3)
121.1 3)
121.9 (2)
119.90 (19)
118.2 (2)
120.8 (3)
120.1 (3)
120.0 (3)
120.6 (3)
120.2 (3)
119.37 (19)
122.02 (19)
118.46 (19)
119.8 (2)
120.79 (19)
119.4 (2)
120.5 (3)
119.7 3)
120.5 (3)
121.1 3)
105.6 (2)
106.4 (3)
113.4 (2)

~142.8 (2)
41.6 3)
~176.75 (17)
176.6 (2)
175.9 (2)
~5.5(4)
144.6 (2)
-33.0 (3)
-52.5(3)
127.7 3)
126.1 (2)
-53.7(3)
~34.0 (3)
148.46 (18)
~176.09 (19)
176.22 (19)
~1.4 (4)

1.6 (4)
~0.7 (4)
~0.3 (5)
0.5 (5)

C5—C6—H6
C7—C6—H6
C6—C7—H7
C8—C7—H7
C7—C8—H8
C9—C8—HS
C4—C9—H9
C8—C9—H9
C10—C11—H11
Cl12—Cl11—H11
Cl11—CI12—H12
C13—C12—HI12
C12—C13—H13
C14—C13—HI13
C13—C14—H14
C15—C14—H14
C10—C15—HI15
C14—C15—HI15
C17—C18—HI8
C19—C18—HI8
C18—C19—HI19
C20—C19—HI19
C19—C20—H20
C21—C20—H20
Cl6—C21—H21
C20—C21—H21

Cl11—C10—C15—C14
C15—C10—C11—C12
C10—C11—C12—C13
Cl1—C12—C13—C14
C12—C13—C14—C15
C13—C14—C15—C10
N1—C16—C17—C18
N1—C16—C17—C22
N1—C16—C21—C20
C17—C16—C21—C20
C21—C16—C17—C18
C21—Cl16—C17—C22
C16—C17—C18—C19
Cl16—C17—C22—F1
Cl16—C17—C22—F2
C16—C17—C22—F3
C18—C17—C22—F1
C18—C17—C22—F2
C18—C17—C22—F3
C22—C17—C18—C19
C17—C18—C19—C20

119.575
119.568
120.214
120.218
119.943
119.939
119.432
119.422
119.587
119.590
119.939
119.934
119.980
119.993
119.706
119.723
119.882
119.890
119.747
119.754
120.153
120.159
119.752
119.751
119.469
119.473

0.6 (3)
~0.5 (3)
0.0 (4)

0.4 (4)
—0.3 (4)
—0.2 (4)
~175.09 (18)
6.1 (3)
174.87 (19)
~0.7 (4)
0.6 (4)
~178.24 (19)
0.3 (4)
54.5(3)
~66.0 (3)
175.9 (2)
~124.4 (3)
115.1 3)
-3.0 (4)
179.2 (2)
~1.1 (4)
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C7T—C8—C9—C4 0.4 4) C18—C19—C20—C21 1.0 (4)
C3—C10—C11—C12 179.65 (17) C19—C20—C21—C16 —0.1 (4)
C3—C10—C15—C14 —179.55 (17)

Symmetry codes: (i) —x+3/2, y—1/2, —z+3/2; (ii) —x+5/2, y—1/2, —z+3/2; (iii) —x+2, =y, —z+1; (iv) —x+1, =y—1, —z+1; (v) =x+1, =y, —z+1; (vi) —x+5/2,
y+1/2, =z+3/2; (vii) —x+3/2, y+1/2, —z+3/2; (viil) x, y—1, z; (ix) x—1/2, =y—1/2, z=1/2; (x) x+1/2, =y+1/2, z+1/2; (xi) x—1/2, =y+1/2, z—1/2; (xii) x+1/2,
—y—1/2, z+1/2; (xiii) x, y+1, z.

Hydrogen-bond geometry (4, °)

D—H-4 D—H H-A DA D—HA
C15—H15-F1vi 0.93 2.52 3392 (3) 157

Symmetry code: (vii) —x+3/2, y+1/2, —z+3/2.
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