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The asymmetric unit of the title compound, C;9H;sN;O,,
contains two molecules, both of which show an E conforma-
tion of the imine bond. The dihedral angles between the
phenyl rings in the phenylhydrazine groups are 86.09 (6) and
83.41 (5)° in the two molecules. The 4-nitrobenzene rings show
torsion angles of 4.4 (2) and 10.9 (2)° from the twvo C=N—N
planes. In the crystal, C—H- - .7 interactions and C—H---O
hydrogen bonds are observed growing along the a, b and ¢
axes, resulting in a complex supramolecular array.

Related literature

For applications of hydrazones, see: Angell et al. (2006); Vicini
et al. (2002); Rollas et al. (2002).
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Experimental

Crystal data

C19H15N302
M, = 317.34

Triclinic, PT
a = 10.8648 (6) A

b =11.1477 (6) A Z=4
c=162075(7) A Mo Ko radiation
o = 72.084 (4)° i =0.09 mm™
B = 89.037 (4)° T =298 K

y = 62084 (6)°
V =1631.47 (18) A®

0.6 x 0.36 x 0.29 mm

Data collection

Oxford Diffraction Xcalibur (Atlas,
Gemini) diffractometer
Absorption correction: analytical
(CrysAlis PRO; Oxford
Diffraction, 2009)
T'min = 0.963, Tiax = 0.98

11850 measured reflections
6432 independent reflections
3566 reflections with 7 > 20(1)
Rine = 0.020

Refinement

R[F? > 20(F%)] = 0.038
wR(F?) = 0.100

S =089

6432 reflections

434 parameters

H-atom parameters constrained
APmax =019 A7

ApPmin = —017 ¢ A7

Table 1 .
Hydrogen-bond geometry (A, °).

Cgl, Cg2 and Cg3 are the centroids of the C21-C26, C33-C38 and C8-C13
rings, respectively.

D—H---A D—H H---A D---A D—H---A
C3—H3.--Cgl 0.93 2.92 3.4080 (18) 114
C29—H29. - -Cg2" 0.93 2.80 3.6875 (18) 161
C7—H7---Cg2 0.93 2.83 3.4223 (16) 123
C30—H30- - -Cg3™ 0.93 2.84 3.698 (2) 154
C6—H6- - -02" 0.93 2.60 3.342 (3) 138

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

—x+1,—y+1,—z (iii)

Data collection: CrysAlis PRO (Oxford Diffraction, 2009); cell
refinement: CrysAlis PRO; data reduction: CrysAlis PRO,;
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008);
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008);
molecular graphics: ORTEP-3 for Windows (Farrugia, 1997); soft-
ware used to prepare material for publication: WinGX (Farrugia,
1999).

We are grateful for financial support (project No. CAVB-
NAT11-I, VIEP-BUAP).

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: BT6850).
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(B)-1-(4-Nitrobenzylidene)-2,2-diphenylhydrazine
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S$1. Comment

Hydrazones have had diverse applications in pharmacology, microbiology and the industry; some of them are used in
analytical tests, which serve to detect chemical and biological species (Angell, et al., 2006). Some hydrazones with
functional groups like NO, and Cl, have been studied to have potential antimicrobial agents and were tested for their
antibacterial and antifungal activities against (Vicini, ez al., 2002 and Rollas et al., 2002). In the industry, hydrazones are
used as plasticizing agents, polymerization initiators and antioxidants.

In the title compound C;oH;sN;O,, the ASU contains two molecules showing an E configuration on each of the C=N
groups with diphenylhydrazine group opposite to p-nitrophenyl ring. The dihedral angle for phenyl rings C8—C13 and
C14—C19 is 86.09 (6)° for molecule 1 and that between C27—C32 and C33—C38 rings is 83.41 (5)° for molecule 2.
The dihedral angle for p-nitrophenyl rings and C=N—N planes are 10.89 (20) and 4.43 (23)° for molecule 1 and 2
respectively. The imine bond distances [N2—C1 1.2847 (18) A and N5—C20 1.2774 (17) A] are typical C=N bond. The
crystal packing present four intermolecular interactions of the type C—H---x (table 1). Moreover, there is one
intermolecular interaction of type hydrogen bond: C6—H6---O2, and an intramolecular interaction of type hydrogen
bond, C15—H15---N2.

S2. Experimental

Diphenylhydrazine was dissolved in ethanol (1.2 chemical equivalents), a chemical equivalent of aldehyde which was
previously dissolved in the same solvent and it was added drop by drop stirring constantly. The reaction mixture was kept
at room temperature and was monitored by TLC, and then vacuum filtered. The hydrazones were recrystallized by a
continuous and controlled process until orange crystals with adequate size and purity were developed in order to obtain
X-ray studies. Yield 90%. UV Ay =411.51 nm. FT IR (film): (cm™): 3031 w(C—H), 1591, 1556 v(C=N), 1508 v(Ph—
NO,). 'H NMR (400 MHz, (CD;),CO: (d/p.p.m.): 8.20-8.18 (m, 2H), 7.88-7.86 (m, 2H), 7.51-7.47 (m, 4H), 7.29-7.22
(m, 7H). *C NMR (400 MHz, (CDs),CO): (d/p.p.m.): 143.02, 143.01, 142.80, 132.30, 130.03, 126.58, 125.35, 123.88,
122.43. MS—EIL: m/z = 317 M* C;sH;5N;0..

S3. Refinement

H atoms bonded to C atoms were placed in geometrical idealized positions and were refined as riding on their parent
atoms, with C—H = 0.93-0.98 A and with U(H) = 1.2 Ue(C).
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Figure 1

The molecular structure of title compound, with atom labels and 30% probability displacement ellipsoids for non-H

atoms.

(B)-1-(4-Nitrobenzylidene)-2,2-diphenylhydrazine

Crystal data

C19H15N302
M,=317.34
Triclinic, P1
a=10.8648 (6) A
b=11.1477 (6) A
c=162075 (1) A

o ="72.084 (4)°

£ =289.037 (4)°
y=62.084 (6)°
V=1631.47 (18) A3

Data collection

Oxford Diffraction Xcalibur (Atlas, Gemini)
diffractometer

Graphite monochromator

Detector resolution: 10.4685 pixels mm'!

® scans

Absorption correction: analytical
(CrysAlis PRO; Oxford Diffraction, 2009)

Tinin = 0.963, Tinax = 0.98

Refinement

Refinement on F?
Least-squares matrix: full
R[F?>20(F?)]=0.038
wR(F?)=0.100

Z=4

F(000) = 664

D,=1292Mgm?3

Mo Ka radiation, A = 0.71073 A

Cell parameters from 4346 reflections
0=3.6-26.0°

4 =0.09 mm™!

T=298K

Prism, yellow

0.6 x 0.36 X 0.29 mm

11850 measured reflections
6432 independent reflections
3566 reflections with 7 > 2a(/)

R, =0.020

Ormax = 26.1°, Oy = 3.6°
h=-13—12
k=-13—11
[=-20—19

5=0.89

6432 reflections

434 parameters
0 restraints
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Primary atom site location: structure-invariant w = 1/[6*(F,?) + (0.0527P)*]
direct methods where P = (F,2 + 2F2)/3
Secondary atom site location: difference Fourier (A/0)max = 0.001
map Apmx=0.19 ¢ A7
Hydrogen site location: inferred from Apmin=—0.17 ¢ A3
neighbouring sites Extinction correction: SHELXL97 (Sheldrick,
H-atom parameters constrained 2008)

Extinction coefficient: 0.0160 (12)

Special details

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two L.s. planes) are estimated using the full covariance
matrix. The cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles;
correlations between s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate
(isotropic) treatment of cell s.u.'s is used for estimating s.u.'s involving l.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? > 20(F?) 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 (42)

X y z Usiso™ Ueq

N5 0.37912 (13) 0.62485 (13) 0.71748 (7) 0.0518 (3)
N4 0.48398 (13) 0.55837 (13) 0.78710 (7) 0.0570 (3)
N2 0.10818 (12) 0.73321 (14) 0.28854 (8) 0.0526 (3)
N1 0.00738 (13) 0.84107 (14) 0.22028 (8) 0.0583 (3)
N6 —0.13482 (15) 0.81987 (18) 0.42567 (8) 0.0646 (4)
C1 0.14313 (15) 0.60094 (17) 0.30146 (9) 0.0516 (4)
H1 0.0981 0.5785 0.2651 0.062*

C21 0.20067 (15) 0.62924 (15) 0.63192 (8) 0.0476 (4)
C2 0.25354 (14) 0.48631 (16) 0.37320 (9) 0.0468 (4)
C20 0.31425 (15) 0.56008 (16) 0.70491 (9) 0.0533 (4)
H20 0.34 0.4676 0.7429 0.064*

Cc27 0.53186 (15) 0.41316 (15) 0.84431 (9) 0.0466 (4)
C24 —0.01820 (15) 0.75367 (16) 0.49692 (9) 0.0495 (4)
C22 0.12647 (16) 0.55958 (17) 0.62402 (9) 0.0571 (4)
H22 0.1513 0.4694 0.665 0.068*

04 —0.18158 (13) 0.74572 (15) 0.41247 (7) 0.0865 (4)
C33 0.54160 (15) 0.64120 (16) 0.80149 (8) 0.0473 (4)
C26 0.16313 (16) 0.76359 (16) 0.56908 (9) 0.0532 (4)
H26 0.2123 0.8115 0.5729 0.064*

C25 0.05410 (16) 0.82557 (16) 0.50160 (9) 0.0550 (4)
H25 0.0295 0.9149 0.4597 0.066*

C8 —0.06809 (15) 0.81009 (15) 0.16531 (9) 0.0520 (4)
Cc7 0.30787 (16) 0.34361 (17) 0.37839 (9) 0.0569 (4)
H7 0.2716 0.3222 0.3367 0.068*

C3 0.30811 (15) 0.51500 (17) 0.43730 (9) 0.0557 (4)
H3 0.2742 0.61 0.4344 0.067*

C34 0.47117 (17) 0.79007 (16) 0.76366 (9) 0.0542 (4)
H34 0.382 0.8372 0.7309 0.065*
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C5

Cl4
C38
H38
03

N3

C23
H23
C4

H4

C28
H28
C15
H15
C37
H37
C6

Hé6

C35
H35
C32
H32
C31
H31
Cl12
H12
C29
H29
C13
HI13
C9

H9

0Ol

C18
HI18
C19
HI19
C30
H30
C36
H36
Cl6
Hl16
02

C10
HI10
C17
H17

0.46458 (16)
~0.01841 (15)
0.67299 (16)
0.7203
~0.17919 (15)
0.57624 (17)
0.01649 (16)
~0.0329
0.41121 (16)
0.4445
0.49956 (15)
0.4457
0.05885 (17)
0.1297
0.73250 (18)
0.8207
0.41473 (17)
0.4522
0.53307 (19)
0.4858
0.60992 (16)
0.6309
0.65662 (17)
0.7096
~0.25571 (18)
~0.3363
0.54716 (17)
0.5259
~0.18622 (17)
~0.2195
~0.01978 (17)
0.0593
0.60017 (18)
~0.1473 (2)
~0.2168
~0.12189 (17)
~0.1743
0.62518 (18)
0.6573

0.6644 (2)
0.7061

0.0311 (2)
0.0825
0.64046 (17)
~0.0895 (2)
~0.0568
~0.0716 (2)
~0.0895

0.26540 (17)
0.98197 (17)
0.57297 (17)
0.4733
0.94622 (16)
0.14956 (19)
0.62102 (18)
0.5735
0.40499 (18)
0.4247
0.38849 (17)
0.4657
1.00997 (19)
0.9343
0.6538 (2)
0.6077
0.23299 (17)
0.1379
0.86828 (18)
0.9682
0.29899 (18)
0.3155
0.16031 (18)
0.0827
0.76574 (19)
0.7609
0.2492 (2)
0.2324
0.80211 (17)
0.8211
0.78373 (18)
0.7909
0.17750 (16)
1.2352 (2)
1.3114
1.09637 (18)
1.0796
0.13607 (19)
0.0421
0.8003 (2)
0.8537
1.1497 (2)
1.1675
0.02998 (17)
0.7465 (2)
0.7279
1.2626 (2)
1.3565

0.50650 (10)
0.20603 (10)
0.85254 (9)
0.8798
0.38125 (9)
0.57804 (11)
0.55673 (9)
0.5521
0.50469 (10)
0.5486
0.92809 (9)
0.9472
0.25729 (10)
0.3021
0.86244 (11)
0.8962
0.44433 (10)
0.4464
0.77451 (10)
0.7484
0.81561 (10)
0.7587
0.87176 (12)
0.8528
0.13928 (11)
0.1554
0.98368 (10)
1.0406
0.18977 (10)
0.2401
0.09056 (10)
0.0733
0.64075 (10)
0.12438 (13)
0.0791
0.13879 (11)
0.1034
0.95579 (12)
0.9937
0.82365 (12)
0.8303
0.24218 (13)
0.2775
0.57238 (10)
0.04114 (11)
~0.0093
0.17568 (14)
0.1656

0.0563 (4)
0.0526 (4)
0.0565 (4)
0.068*
0.0982 (4)
0.0811 (5)
0.0575 (4)
0.069*
0.0595 (4)
0.071*
0.0564 (4)
0.068*
0.0625 (4)
0.075*
0.0686 (5)
0.082*
0.0607 (4)
0.073*
0.0659 (4)
0.079*
0.0569 (4)
0.068*
0.0688 (5)
0.083*
0.0705 (5)
0.085*
0.0678 (5)
0.081*
0.0611 (4)
0.073*
0.0669 (5)
0.08*
0.1282 (6)
0.0797 (5)
0.096*
0.0664 (4)
0.08*
0.0718 (5)
0.086*
0.0739 (5)
0.089*
0.0757 (5)
0.091*
0.1191 (6)
0.0798 (5)
0.096*
0.0809 (5)
0.097*
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Cll ~0.2058 (2) 0.73704 (19) 0.06594 (12) 0.0763 (5)
HI11 ~0.2516 0.7108 0.0327 0.092*

Atomic displacement parameters (42)

U]l U22 U33 UI2 U13 l]QC‘?

N5 0.0556 (8) 0.0518 (8) 0.0430 (7) ~0.0262 (7) ~0.0071 (6) ~0.0092 (6)
N4 0.0652 (8) 0.0481 (8) 0.0504 (7) ~0.0299 (7) ~0.0176 (6) ~0.0023 (6)
N2 0.0429 (7) 0.0548 (9) 0.0509 (7) ~0.0187 (7) ~0.0022 (6) ~0.0142 (6)
N1 0.0501 (8) 0.0528 (8) 0.0600 (8) ~0.0181 (7) ~0.0122 (6) ~0.0144 (7)
N6 0.0588 (9) 0.0766 (11) 0.0497 (8) ~0.0272 (9) ~0.0037 (7) ~0.0193 (8)
Cl 0.0475 (9) 0.0592 (11) 0.0478 (9) ~0.0247 (8) 0.0018 (7) ~0.0195 (8)
C21 0.0536 (9) 0.0470 (9) 0.0411 (8) ~0.0247 (8) 0.0008 (7) ~0.0129 (7)
(&) 0.0406 (8) 0.0528 (10) 0.0449 (8) ~0.0219 (8) 0.0053 (7) ~0.0151 (7)
C20 0.0615 (10) 0.0488 (9) 0.0443 (8) ~0.0285 (8) ~0.0058 (7) ~0.0056 (7)
C27 0.0457 (8) 0.0468 (9) 0.0421 (8) ~0.0218 (7) ~0.0053 (7) ~0.0090 (7)
C24 0.0472 (9) 0.0550 (10) 0.0402 (8) ~0.0195 (8) ~0.0019 (7) ~0.0170 (8)
22 0.0676 (10) 0.0580 (10) 0.0466 (9) ~0.0378 (9) ~0.0011 (8) ~0.0068 (8)
04 0.0908 (9) 0.1161 (11) 0.0650 (7) ~0.0651 (9) ~0.0125 (6) ~0.0210 (7)
C33 0.0509 (9) 0.0502 (9) 0.0422 (8) ~0.0259 (8) 0.0020 (7) ~0.0151 (7)
C26 0.0630 (10) 0.0475 (9) 0.0506 (9) ~0.0292 (8) ~0.0043 (8) ~0.0140 (8)
25 0.0665 (10) 0.0428 (9) 0.0475 (9) ~0.0212 (8) ~0.0045 (8) ~0.0130 (7)
cs 0.0478 (9) 0.0496 (9) 0.0476 (9) ~0.0182 (8) ~0.0061 (7) ~0.0106 (7)
C7 0.0664 (10) 0.0591 (11) 0.0465 (9) ~0.0314 (9) 0.0041 (8) ~0.0183 (8)
c3 0.0507 (9) 0.0525 (10) 0.0601 (10) ~0.0208 (8) ~0.0022 (8) ~0.0209 (8)
C34 0.0571 (10) 0.0516 (10) 0.0507 (9) ~0.0256 (9) 0.0046 (7) ~0.0142 (8)
Cs 0.0541 (10) 0.0544 (10) 0.0526 (9) ~0.0277 (9) ~0.0044 (7) ~0.0055 (8)
Cl4 0.0430 (9) 0.0544 (10) 0.0580 (9) ~0.0202 (8) 0.0097 (7) ~0.0217 (8)
C38 0.0546 (10) 0.0560 (10) 0.0563 (9) ~0.0236 (8) ~0.0023 (8) ~0.0206 (8)
03 0.0915 (10) 0.0763 (10) 0.0864 (9) ~0.0217 (8) ~0.0377 (8) ~0.0048 (8)
N3 0.0853 (12) 0.0663 (12) 0.0739 (11) ~0.0364 (10) ~0.0212 (9) ~0.0002 (9)
23 0.0615 (10) 0.0703 (11) 0.0501 (9) ~0.0422 (9) 0.0017 (8) ~0.0155 (9)
C4 0.0587 (10) 0.0658 (12) 0.0561 (9) ~0.0324 (9) ~0.0049 (8) ~0.0191 (9)
28 0.0526 (9) 0.0550 (10) 0.0468 (9) ~0.0148 (8) ~0.0024 (7) ~0.0168 (8)
Cl15 0.0593 (10) 0.0665 (12) 0.0648 (10) ~0.0310 (9) 0.0082 (8) ~0.0257 (9)
C37 0.0586 (10) 0.0853 (14) 0.0743 (11) ~0.0373 (11) 0.0047 (9) ~0.0389 (11)
Cé 0.0704 (11) 0.0482 (10) 0.0559 (9) ~0.0256 (9) 0.0012 (9) ~0.0128 (8)
C35 0.0798 (13) 0.0569 (11) 0.0693 (11) ~0.0374 (10) 0.0163 (10) ~0.0254 (9)
C32 0.0579 (10) 0.0623 (11) 0.0560 (9) ~0.0320 (9) 0.0119 (8) ~0.0226 (9)
C31 0.0585 (10) 0.0509 (11) 0.0900 (13) ~0.0186 (9) 0.0073 (9) ~0.0280 (10)
c12 0.0676 (11) 0.0750 (12) 0.0608 (11) ~0.0430 (10) ~0.0103 (9) 0.0020 (9)
29 0.0643 (11) 0.0710 (13) 0.0465 (9) ~0.0261 (10) ~0.0008 (8) ~0.0032 (9)
C13 0.0571 (10) 0.0698 (11) 0.0460 (9) ~0.0299 (9) ~0.0028 (8) ~0.0074 (8)
C9 0.0501 (9) 0.0771 (12) 0.0603 (10) ~0.0206 (9) 0.0024 (8) ~0.0233 (9)
o1 0.1500 (15) 0.0965 (11) 0.1025 (11) ~0.0444 (11) ~0.0683 (10) ~0.0096 (9)
C18 0.0667 (12) 0.0581 (12) 0.0895 (13) ~0.0163 (10) 0.0093 (10) ~0.0166 (11)
C19 0.0527 (10) 0.0562 (11) 0.0771 (11) ~0.0188 (9) ~0.0012 (9) ~0.0179 (9)
C30 0.0653 (11) 0.0499 (11) 0.0726 (12) ~0.0215 (10) ~0.0104 (9) 0.0048 (9)
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C36 0.0821 (14) 0.0855 (15) 0.0879 (12) ~0.0570 (12) 0.0223 (11) ~0.0460 (11)
Cl16 0.0828 (14) 0.0824 (14) 0.0848 (13) ~0.0501 (12) 0.0265 (11) ~0.0419 (12)
02 0.1206 (13) 0.0599 (9) 0.1231 (12) ~0.0158 (9) ~0.0382 (10) ~0.0062 (9)

C10 0.0748 (13) 0.0883 (14) 0.0648 (11) ~0.0240 (12) ~0.0008 (10) ~0.0364 (10)
C17 0.0874 (14) 0.0638 (13) 0.0968 (15) ~0.0358 (12) 0.0329 (12) ~0.0368 (12)
cll 0.0857 (14) 0.0690 (12) 0.0677 (12) ~0.0353 (11) ~0.0172 (10) ~0.0174 (10)

Geometric parameters (A, ©)

N5—C20 1.2774 (17) Cl4—Cl5 1.386 (2)
N5—N4 1.3632 (15) Cl14—C19 1.386 (2)
N4—C33 1.4062 (17) C38—C37 1.376 (2)
N4—(C27 1.4335 (17) C38—H38 0.93
N2—Cl1 1.2847 (18) N3—02 1.2142 (19)
N2—NI 1.3633 (16) N3—Ol 1.2154 (18)
N1—C14 1.4021 (19) C23—H23 0.93
N1—C8 1.4368 (18) C4—H4 0.93
N6—03 1.2192 (17) C28—C29 1.376 (2)
N6—04 1.2217 (16) C28—H28 0.93
N6—C24 1.4605 (19) C15—Cl16 1.380 (2)
Cl—C2 1.4564 (19) C15—HI5 0.93
Cl1—HI 0.93 C37—C36 1.365 (2)
C21—C22 1.3856 (19) C37—H37 0.93
C21—C26 1.3966 (19) C6—H6 0.93
C21—C20 1.4538 (19) C35—C36 1.378 (2)
c2—C7 1.388 (2) C35—H35 0.93
C2—C3 1.3914 (19) C32—C31 1.375 (2)
C20—H20 0.93 C32—H32 0.93
C27—C28 1.3738 (19) C31—C30 1.374 (2)
C27—C32 1377 (2) C31—H31 0.93
C24—C23 1.370 (2) Cl2—Cll 1.363 (2)
C24—C25 1.3762 (19) Cl2—Cl13 1.384 (2)
C22—C23 1.380 (2) Cl2—HI2 0.93
C22—H22 0.93 C29—C30 1.361 (2)
C33—C34 1.3843 (19) C29—H29 0.93
C33—C38 1.3917 (19) C13—HI3 0.93
C26—C25 1.3745 (19) C9—C10 1.381 (2)
C26—H26 0.93 C9—H9 0.93
C25—H25 0.93 C18—C17 1.369 (2)
Cc8—Cl13 1371 2) C18—CI19 1.381 (2)
C8—C9 1372 (2) C18—HI8 0.93
C7—C6 1.379 (2) C19—H19 0.93
C7—H7 0.93 C30—H30 0.93
C3—C4 1372 (2) C36—H36 0.93
C3—H3 0.93 Cl16—C17 1.372 (2)
C34—C35 1.375 (2) Cl6—H16 0.93
C34—H34 0.93 Cl10—Cl1 1.361 (2)
C5—C6 1.366 (2) C10—H10 0.93
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C5—C4
C5—N3

C20—N5—N4
N5—N4—C33
N5—N4—C27
C33—N4—C27
C1—N2—N1
N2—N1—C14
N2—N1—C8
C14—N1—C8
03—N6—04
03—N6—C24
04—N6—C24
N2—C1—C2
N2—C1—HI1
C2—Cl1—HI1
C22—C21—C26
C22—C21—C20
C26—C21—C20
C7—C2—C3
C7—C2—C1
C3—C2—C1
N5—C20—C21
N5—C20—H20
C21—C20—H20
C28—C27—C32
C28—C27—N4
C32—C27—N4
C23—C24—C25
C23—C24—N6
C25—C24—N6
C23—C22—C21
C23—C22—H22
C21—C22—H22
C34—C33—C38
C34—C33—N4
C38—C33—N4
C25—C26—C21
C25—C26—H26
C21—C26—H26
C26—C25—C24
C26—C25—H25
C24—C25—H25
C13—C8—C9
C13—C8—N1
C9—C8—NI1
C6—C7—C2

1.373 (2)
1.464 (2)

119.59 (12)
116.35 (11)
122.46 (11)
121.17 (11)
120.25 (12)
117.33 (12)
120.82 (12)
121.85 (12)
123.20 (14)
118.16 (15)
118.63 (15)
119.80 (13)
120.1

120.1

118.45 (13)
118.98 (13)
122.57 (13)
118.23 (13)
119.76 (13)
122.00 (13)
120.75 (13)
119.6

119.6

120.13 (14)
119.59 (14)
120.28 (13)
122.04 (13)
118.78 (14)
119.18 (14)
121.46 (14)
119.3

119.3

119.20 (13)
120.96 (12)
119.82 (13)
120.58 (14)
119.7

119.7

119.09 (14)
120.5

120.5

120.19 (14)
119.42 (14)
120.35 (14)
121.11 (14)

C17—H17
Cl1—H11

O1—N3—C5
C24—C23—C22
C24—C23—H23
C22—C23—H23
C3—C4—C5
C3—C4—H4
C5—C4—H4
C27—C28—C29
C27—C28—H28
C29—C28—H28
Cl6—C15—C14
Cl16—C15—H15
C14—C15—H15
C36—C37—C38
C36—C37—H37
C38—C37—H37
C5—C6—C7
C5—C6—H6
C7—C6—H6
C34—C35—C36
C34—C35—H35
C36—C35—H35
C31—C32—C27
C31—C32—H32
C27—C32—H32
C30—C31—C32
C30—C31—H31
C32—C31—H31
Cl11—C12—C13
Cl11—C12—H12
C13—C12—H12
C30—C29—C28
C30—C29—H29
C28—C29—H29
C8—C13—C12
C8—C13—HI13
C12—C13—H13
C8—C9—C10
C8—C9—H9
C10—C9—H9
C17—C18—C19
C17—C18—H18
C19—C18—HI18
C18—C19—C14
C18—C19—H19

0.93
0.93

118.34 (17)
118.37 (14)
120.8

120.8
119.16 (14)
120.4
120.4
119.80 (15)
120.1

120.1
120.27 (16)
119.9

119.9
121.16 (16)
119.4

119.4
118.90 (14)
120.6
120.6
120.75 (16)
119.6

119.6
119.51 (14)
120.2
120.2
120.17 (16)
119.9

119.9
119.87 (16)
120.1

120.1
120.25 (15)
119.9

119.9
119.74 (15)
120.1

120.1
119.48 (16)
120.3

120.3
121.06 (18)
119.5

119.5
120.02 (17)
120
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Co—C7—H7
C2—C7—H7
C4—C3—C2
C4—C3—H3
C2—C3—H3
C35—C34—C33
C35—C34—H34
C33—C34—H34
Co—C5—C4
C6—C5—N3
C4—C5—N3
C15—C14—C19
C15—C14—N1
C19—C14—N1
C37—C38—C33
C37—C38—H38
C33—C38—H38
02—N3—O01
02—N3—C5

C20—N5—N4—C33
C20—N5—N4—C27
Cl—N2—N1—Cl14
C1—N2—N1—C8
N1—N2—C1—C2
N2—C1—C2—C7
N2—C1—C2—C3
N4—N5—C20—C21
C22—C21—C20—N5
C26—C21—C20—N5
N5—N4—C27—C28
C33—N4—C27—C28
N5—N4—C27—C32
C33—N4—C27—C32
03—N6—C24—C23
04—N6—C24—C23
03—N6—C24—C25
04—N6—C24—C25
C26—C21—C22—C23
C20—C21—C22—C23
N5—N4—C33—C34
C27—N4—C33—C34
N5—N4—C33—C38
C27—N4—C33—C38
C22—C21—C26—C25
C20—C21—C26—C25
C21—C26—C25—C24
C23—C24—C25—C26

119.4
119.4
120.89 (14)
119.6

119.6
119.97 (14)
120

120

121.65 (14)
119.90 (15)
118.45 (15)
118.75 (15)
121.37 (14)
119.87 (14)
119.64 (15)
120.2
120.2
122.90 (17)
118.76 (17)

~174.28 (13)
43 (2)
~175.43 (13)
42(2)
178.39 (11)
~169.14 (13)
10.4 (2)
179.12 (12)
~175.58 (14)
45(2)
~108.19 (16)
70.35 (18)
71.90 (19)
~109.55 (15)
168.64 (15)
~12.6 (2)
~11.9(2)
166.90 (14)
0.9 (2)
179.14 (14)
17.35 (19)
~161.29 (13)
~160.95 (12)
20.4 (2)

0.7 (2)
~179.39 (14)
0.3 (2)

-1.0 ()

C14—C19—HI19
C29—C30—C31
C29—C30—H30
C31—C30—H30
C37—C36—C35
C37—C36—H36
C35—C36—H36
C17—Cl16—CI15
C17—Cl16—HI6
C15—Cl16—H16
C11—C10—C9

C11—C10—H10
C9—C10—H10

C18—C17—Cl16
C18—C17—H17
Cl16—C17—H17
C10—C11—C12
C10—Cl11—HI11
C12—C11—H11

C34—C33—C38—C37
N4—C33—C38—C37
C6—C5—N3—02
C4—C5—N3—02
C6—C5—N3—O01
C4—C5—N3—O01
C25—C24—C23—C22
N6—C24—C23—C22
C21—C22—C23—C24
C2—C3—C4—C5
C6—C5—C4—C3
N3—C5—C4—C3
C32—C27—C28—C29
N4—C27—C28—C29
C19—C14—CI15—C16
N1—C14—C15—Cl16
C33—C38—C37—C36
C4—-C5—Co6—C7
N3—C5—C6—C7
C2—C7—C6—C5
C33—C34—C35—C36
C28—C27—C32—C31
N4—C27—C32—C31
C27—C32—C31—C30
C27—C28—C29—C30
C9—C8—C13—C12
N1—C8—C13—Cl12
C11—C12—C13—C8

120
120.14 (16)
119.9
119.9
119.25 (16)
120.4
120.4
120.79 (18)
119.6
119.6
120.34 (17)
119.8
119.8
119.10 (18)
120.4
120.4
120.37 (17)
119.8
119.8

~1.9(2)
176.39 (13)
133 (2)
~167.54 (17)
~166.41 (17)
12.7 2)
0.8(2)
~179.75 (13)
0.2 (2)

2.6 (2)
~1.9(2)
178.97 (13)
0.9 (2)
~178.97 (13)
1.12)
~179.74 (14)
0.6 (2)

~0.2 (2)
178.90 (13)
1.7 2)
—0.8(2)
~0.8(2)
179.12 (13)
0.2(2)
~0.5(2)

0.7 (2)
~177.01 (13)
0.5(2)
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N6—C24—C25—C26 179.51 (13) C13—C8—C9—C10 -1.2(2)
N2—N1—C8—C13 86.15 (18) NI—C8—C9—C10 176.53 (14)
C14—N1—C8—C13 —94.20 (17) Cl17—C18—C19—C14 0.0(3)
N2—N1—C8—C9 —91.60 (17) C15—C14—C19—C18 —0.6 (2)
C14—N1—C8—C9 88.05 (18) N1—C14—C19—C18 —179.78 (14)
C3—C2—CT7—C6 -1.1(2) C28—C29—C30—C31 -0.1 (3)
C1—C2—C7—C6 178.45 (13) C32—C31—C30—C29 032)
C7—C2—C3—C4 -1.1 (2) C38—C37—C36—C35 0.7 (2)
C1—C2—C3—C4 179.40 (13) C34—C35—C36—C37 -0.6 (2)
C38—C33—C34—C35 202 Cl14—C15—C16—C17 -1.0(3)
N4—C33—C34—C35 —176.28 (13) C8—C9—C10—Cl11 0.503)
N2-NI—Cl4—C15 222 C19—CI18—C17—C16 0.1(3)
C8—N1—C14—C15 —177.42 (13) C15—C16—C17—C18 0.4(3)
N2—N1—C14—C19 —178.56 (12) C9—C10—C11—C12 0.8(3)
C8—NI1—C14—C19 1.8 (2) C13—C12—C11—C10 -1.2(3)
Hydrogen-bond geometry (4, °)

Cgl, Cg2 and Cg3 are the centroids of the C21-C26, C33—C38 and C8—C13 rings, respectively.

D—H-4 D—H H--A4 DA D—H-4
C3—H3-Cgl! 0.93 2.92 3.4080 (18) 114
C29—H29--Cg2' 0.93 2.80 3.6875 (18) 161
C7—H7--Cg2 0.93 2.83 3.4223 (16) 123
C30—H30--Cg3t 0.93 2.84 3.698 (2) 154
C6—H6--02" 0.93 2.60 3.342 (3) 138
C15—H15-"N2 0.93 243 2.750 (2) 100

Symmetry codes: (i) —x+1, —y+1, —z+1; (ii) —x+1, =p+1, —z; (i) —x, =42, —z; (iv) —x+1, —y, —z+1.
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