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The asymmetric unit of the title compound, C,;H;5CLL,N50,,
contains two independent molecules (A and B) having similar
conformations. The amine (NH,) group forms an intra-
molecular hydrogen bond with the benzoyl group, giving an
S(6) ring motif in both molecules. The central six-membered
rings adopt sofa conformations and the imidazole rings are
planar (r.m.s deviations = 0.0150 and 0.0166 A). The pyridine
and imidazole rings are inclined to one another by 3.54 (1) and
3.03 (1)° in molecules A and B, respectively. In the crystal,
molecules are linked by N—H- - -O hydrogen bonds, forming
chains along the a axis which enclose R3(16) ring motifs. The
rings are linked by weak N—H- - -O and C—H- - -O hydrogen
bonds and C—H- - -7 interactions forming sheets lying parallel
to (001). A region of disordered electron density, most
probably disordered solvent molecules, occupying voids of ca
753 A® for an electron count of 260, was treated using the
SQUEEZE routine in PLATON [Spek (2009). Acta Cryst.
D65, 148-155]. Their formula mass and unit-cell character-
istics were not taken into account during refinement.

Keywords: crystal structure; spiro; imidazole; pyridine-indoline C—H- - -z
interactions; hydrogen bonding.

CCDC reference: 1016869

1. Related literature

For a similar structure, a pharmacologically active pyridine-
related compound, see: Nagalakshmi et al. (2014).

2. Experimental

2.1. Crystal data

C51H;5CLNsO,
M, = 472.28
Triclinic, PT R
a=12.9805 (7) A
b =13.2085 (8) A
¢ =16.7175 (10) A
o =105.713 (2)°

B =103.367 (2)°

2.2. Data collection

Bruker Kappa APEXII
diffractometer

Absorption correction: multi-scan
(SADABS; Bruker, 2004)
Tmin = 0.967, Tiax = 0.974

2.3. Refinement
R[F? > 20(F%)] = 0.058
wR(F?) = 0.181
S=1.11

11499 reflections

577 parameters

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

Cgl and Cg2 are the centroids of rings C1A-C5A/N4A and C1B-C5B/N4B,

y =91.051 (2)°
V =26744 (3) A®
Z=4

Mo Ko radiation

w =027 mm™
T=293K

0.21 x 0.19 x 0.18 mm

87748 measured reflections
11499 independent reflections
7063 reflections with 7 > 20(1)
Rine = 0.044

2 restraints

H-atom parameters constrained
Apmax =038 e A7

ApPmin = —031e A3

respectively.

D—H.--A D—H H---A D---A D—H---A
N3B—H3B- - -04A 0.86 1.91 2.774 (3) 179
N5A—H5A---014 0.86 2.06 2.592 (3) 119
N5B—HS5B---O1B 0.86 2.08 2.604 (3) 119
N2A—HI10. - -04A 0.86 1.85 2.510 (3) 132
N2B—HI12---04B 0.86 1.86 2,515 (3) 132
N3A—H3A---04B' 0.86 1.96 2.823 (2) 177
N5A—HS5A---03B" 0.86 2.42 3.131 (3) 140
N5B—H5B- - -03A" 0.86 2.26 2.899 (3) 131
C7A—H5. - -03A" 0.97 2.58 3.302 (3) 132
C71A—H6. - -O1B™ 0.97 2.59 3.221 (3) 123
CIA—H5. - -Cgl® 0.97 2.89 3.679 (3) 139
C7B—HS. - -Cg2" 0.97 2.85 3.747 (3) 155

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

x,y—1,z;(v) =x, =y + 1, —z.

Data collection: APEX2 (Bruker, 2004); cell refinement: SAINT
(Bruker, 2004); data reduction: SAINT; program(s) used to solve
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine
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structure: SHELXL97 (Sheldrick, 2008); molecular graphics:
PLATON (Spek, 2009); software used to prepare material for
publication: SHELXL97.
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Crystal structure of 5-amino-5’-chloro-6-(4-chlorobenzoyl)-8-nitro-2,3-di-
hydro-1H-spiro[imidazo[1,2-a]pyridine-7,3’-indolin]-2'-one including an

unknown solvent molecule
R. A. Nagalakshmi, J. Suresh, S. Sivakumar, R. Ranjith Kumar and P. L. Nilantha Lakshman

S$1. Synthesis and crystallization

A mixture of 4-chlorobenzoylacetonitrile (1.0 mmol), 5-chloroisatin (1.0 mmol) and 2-(nitromethylene)imidazolidine
were dissolved in 10 ml of EtOH and triethylamine (1.0 mmol) was added and the reaction mixture was heated to reflux
for 45 min. After completion of the reaction, as evident from TLC, the precipitate was filtered and dried to obtain pure
pale brown solid. Colourless crystals of the title compound were obtaind by slow evaporation of a solution in dimethyl
sulphoxide (yield 93 %; m.p. 534 K).

S2. Refinement

H atoms were placed in calculated positions and treated as riding atoms: N—H = 0.86 A, C—H = 0.93 (aromatic CH),
0.96 (methyl CHs) and 0.97 A (methylene CH,) with Us(H) = 1.5Uo(C-methyl) and = 1.2U.(N,C) for other H atoms. A
region of disordered electron density, most probably disordered solvent molecules, occupying voids of ca. 753 A3 for an
electron count of 260, was treated using the SQUEEZE routine in PLATON [Spek (2009). Acta Cryst. D65, 148-155].

Their formula mass and unit-cell characteristics were not taken into account during refinement.
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Figure 1
The molecular structure of molecule A of the title compound, with atom labelling. Displacement ellipsoids are drawn at

the 20% probability level. H-atoms have been omitted for clarity.

cL4

€358

Figure 2
The molecular structure of molecule B of the title compound, with atom labelling. Displacement ellipsoids are drawn at

the 20% probability level. H-atoms have been omitted for clarity.
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Figure 3

A view along the a axis of the crystal packing of the title compound. Dashed bonds represent N-H---O hydrogen bonds

(see Table 1 for details; C bound H atoms have been omitted for clarity).

5-Amino-5'-chloro-6-(4-chlorobenzoyl)-8-nitro-2,3-dihydro-1H-spiro[imidazo[1,2-a]pyridine-7,3'-indolin]-2'-

one

Crystal data

Cy1Hi5CLN;sO;4
M,=472.28
Triclinic, P1

Hall symbol: -P 1
a=12.9805(7) A
b=13.2085 (8) A
c=16.7175 (10) A
a=105.713 (2)°
£ =103.367 (2)°
y=91.051 (2)°
V=2674.4(3) A°

Data collection

Bruker Kappa APEXII
diffractometer

Radiation source: fine-focus sealed tube

Graphite monochromator

Detector resolution: 0 pixels mm!

o and ¢ scans

Absorption correction: multi-scan
(SADABS; Bruker, 2004)

Twin = 0.967, Trax =0.974

Z=4

F(000) =968

Dy=1.173 Mg m3

Mo Ka radiation, A = 0.71073 A

Cell parameters from 2000 reflections
6=2-31°

£=0.27 mm!

T=293K

Block, colourless

0.21 x 0.19 x 0.18 mm

87748 measured reflections
11499 independent reflections
7063 reflections with 1> 20([)
Ry =0.044

Omax = 26.9°, Opin = 1.6°
h=-16—16

k=-16—16

[=-21-21
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Refinement

Refinement on F?
Least-squares matrix: full
R[F*>20(F%)] = 0.058

WR(F?) = 0.181

S=1.11

11499 reflections

577 parameters

2 restraints

Primary atom site location: structure-invariant
direct methods

Special details

Secondary atom site location: difference Fourier
map

Hydrogen site location: inferred from
neighbouring sites

H-atom parameters constrained

w = 1/[c*(F,?) + (0.0894P)* + 0.2555P]
where P = (F,> + 2F2)/3

(A/G)max < 0.001

Aprmax = 0.38 ¢ A7

Apmin=-031¢ 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.

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 Uo*/Usq
CIA 0.73023 (17) 0.01119 (19) 0.11139 (15) 0.0368 (5)
CIB 0.25621 (18) 0.57859 (18) 0.12320 (15) 0.0374 (5)
C2A 0.72616 (16) 0.11182 (17) 0.17862 (14) 0.0316 (5)
2B 0.24268 (17) 0.51805 (17) 0.18571 (15) 0.0346 (5)
C3A 0.61102 (16) 0.13082 (17) 0.18449 (15) 0.0338 (5)
C3B 0.12348 (17) 0.50010 (17) 0.18260 (14) 0.0331 (5)
C4A 0.53098 (17) 0.04635 (18) 0.14696 (16) 0.0369 (5)
C4B 0.04671 (18) 0.55272 (17) 0.13823 (15) 0.0351 (5)
C5A 0.64378 (18) ~0.06481 (18) 0.07503 (15) 0.0374 (5)
C5B 0.17571 (19) 0.62288 (18) 0.07933 (15) 0.0376 (5)
C6A 0.5327 (2) ~0.2160 (2) 0.0028 (2) 0.0587 (7)
H1 0.5385 ~0.2783 0.0232 0.070*
H2 0.4997 ~0.2371 ~0.0582 0.070*
C6B 0.0723 (2) 0.7147 (2) ~0.00442 (19) 0.0544 (7)
H3 0.0482 0.6875 ~0.0663 0.065*
H4 0.0746 0.7911 0.0115 0.065*
C7A 0.4711 (2) ~0.1373 (2) 0.05076 (18) 0.0514 (7)
HS 0.4109 ~0.1195 0.0119 0.062*

H6 0.4456 ~0.1640 0.0920 0.062*
C7B 0.0004 (2) 0.6690 (2) 0.03965 (17) 0.0464 (6)
H7 ~0.0275 0.7244 0.0781 0.056*

HS ~0.0582 0.6229 -0.0018 0.056*
C8A 0.78204 (18) 0.20686 (19) 0.15986 (16) 0.0387 (6)
C8B 0.2955 (2) 0.4118 (2) 0.16477 (18) 0.0431 (6)
C9A 0.87762 (17) 0.19669 (18) 0.28932 (15) 0.0346 (5)
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C9B
CI10A
C10B
Cl1A
HITA
C11B
HIIB
CI12A
C12B
CI3A
HI3A
C13B
HI13B
Cl4A
HI4A
C14B
H14B
C31A
C31B
C32A
C32B
C33A
H33A
C33B
H33B
C34A
H34A
C34B
H34B
C35A
C35B
C36A
H36A
C36B
H36B
C37A
H37A
C37B
H37B
NIA
N1B
N2A
H9
H10
N2B
HI11
HI2
N3A

0.38129 (18)
0.79719 (16)
0.30771 (17)
0.78829 (18)
0.7347
0.29907 (19)
0.2503
0.8622 (2)
0.3646 (2)
0.9416 (2)
0.9885
0.4378 (2)
0.4805
0.9517 (2)
1.0070
0.4481 (2)
0.4985
0.58488 (19)
0.08794 (18)
0.6616 (2)
0.15700 (18)
0.7186 (2)
0.7120
0.2000 (2)
0.1920
0.7868 (3)
0.8246
0.2551 (2)
0.2849
0.7976 (3)
0.2651 (3)
0.7365 (3)
0.7409
0.2220 (2)
0.2296
0.6699 (2)
0.6295
0.1672 (2)
0.1366
0.82389 (17)
0.35638 (17)
0.43450 (16)
0.3872
0.4186
~0.05243 (15)
~0.0962
—0.0743
0.86499 (15)

0.5008 (2)
0.11549 (17)
0.56908 (18)
0.05466 (18)
0.0003
0.66252 (19)
0.7086
0.0776 (2)
0.6868 (2)
0.1583 (2)
0.1732
0.6207 (3)
0.6392
0.2178 (2)
0.2703
0.5263 (2)
0.4815
0.2271 (2)
0.43654 (18)
0.32226 (19)
0.36977 (19)
0.3388 (2)
0.2892
0.4052 (2)
0.4737
0.4317 (3)
0.4441
0.3383 (3)
0.3622
0.5016 (2)
0.2381 (3)
0.4889 (2)
0.5407
0.2015 (2)
0.1326
0.3989 (2)
0.3893
0.2668 (2)
0.2413
~0.01200 (18)
0.59169 (17)
0.05275 (18)
0.0004
0.1093
0.55052 (17)
0.5834
0.5162
0.24959 (15)

0.30110 (17)
0.26521 (14)
0.27676 (15)
0.31873 (15)
0.3030
0.33363 (16)
0.3179
0.39682 (16)
0.41515 (17)
0.42154 (18)
0.4753
0.44003 (19)
0.4957
0.36629 (17)
0.3811
0.3822 (2)
0.3977
0.23432 (18)
0.22841 (15)
0.27750 (18)
0.27329 (16)
0.36101 (19)
0.3902
0.36081 (17)
0.3910
0.4018 (2)
0.4586
0.4037 (2)
0.4625
0.3598 (2)
0.3594 (2)
0.2770 (2)
0.2493
0.2736 (2)
0.2441
0.2368 (2)
0.1812
0.23076 (18)
0.1723
0.09059 (15)
0.11129 (14)
0.15897 (17)
0.1339
0.1919
0.14117 (14)
0.1123
0.1720
0.22690 (13)

0.0419 (6)
0.0313 (5)
0.0352 (5)
0.0366 (5)
0.044*
0.0410 (6)
0.049*
0.0450 (6)
0.0515 (6)
0.0540 (7)
0.065*
0.0598 (7)
0.072*
0.0480 (6)
0.058*
0.0570 (7)
0.068*
0.0440 (6)
0.0378 (5)
0.0447 (6)
0.0384 (6)
0.0568 (7)
0.068*
0.0512 (7)
0.061*
0.0725 (9)
0.087*
0.0655 (8)
0.079*
0.0720 (9)
0.0705 (9)
0.0674 (9)
0.081*
0.0613 (8)
0.074*
0.0553 (7)
0.066*
0.0522 (7)
0.063*
0.0521 (6)
0.0462 (5)
0.0598 (7)
0.072*
0.072*
0.0487 (5)
0.058*
0.058*
0.0396 (5)
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H3A 0.9056 0.3037 0.2306 0.047*
N3B 0.37179 (15) 0.41016 (16) 0.23522 (15) 0.0455 (5)
H3B 0.4099 0.3581 0.2382 0.055%*
N4A 0.54899 (14) —0.04556 (15) 0.09405 (13) 0.0380 (5)
N4B 0.07354 (15) 0.60967 (15) 0.08717 (13) 0.0389 (5)
N5A 0.63672 (17) —0.15890 (16) 0.02111 (14) 0.0494 (5)
H5A 0.6877 —0.1842 -0.0010 0.059*
N5B 0.17403 (17) 0.68062 (16) 0.02601 (13) 0.0470 (5)
H5B 0.2297 0.6965 0.0108 0.056*
O1A 0.83315 (16) —0.09805 (16) 0.03680 (14) 0.0713 (6)
O1B 0.37291 (15) 0.64175 (16) 0.06023 (14) 0.0649 (6)
O2A 0.90296 (14) 0.05404 (16) 0.12491 (13) 0.0658 (6)
02B 0.43195 (15) 0.55275 (17) 0.15150 (14) 0.0625 (5)
03A 0.75237 (14) 0.23385 (15) 0.09537 (11) 0.0525 (5)
03B 0.27203 (16) 0.34371 (14) 0.09631 (13) 0.0573 (5)
O4A 0.49204 (14) 0.24063 (15) 0.24575 (16) 0.0674 (6)
O4B —0.00657 (13) 0.42797 (14) 0.23356 (12) 0.0522 (5)
Cll1 0.85274 (7) 0.00066 (7) 0.46504 (5) 0.0701 (2)
Cl2 0.88459 (12) 0.61410 (9) 0.40925 (9) 0.1355 (5)
Cl13 0.35428 (8) 0.80620 (7) 0.48853 (5) 0.0795 (3)
Cl4 0.33373 (11) 0.15562 (10) 0.41399 (9) 0.1317 (5)
Atomic displacement parameters (42)

Ull U22 U33 U12 U13 l]23
Cl1A 0.0333 (12) 0.0421 (14) 0.0393 (13) —0.0009 (10) 0.0141 (10) 0.0147 (11)
CI1B 0.0401 (13) 0.0322 (12) 0.0439 (14) 0.0005 (10) 0.0169 (11) 0.0121 (11)
C2A 0.0291 (11) 0.0337 (12) 0.0363 (12) —-0.0016 (9) 0.0094 (9) 0.0161 (10)
C2B 0.0329 (12) 0.0300 (12) 0.0437 (13) 0.0007 (9) 0.0127 (10) 0.0126 (10)
C3A 0.0276 (11) 0.0340 (12) 0.0452 (14) 0.0001 (9) 0.0082 (10) 0.0211 (11)
C3B 0.0331 (11) 0.0306 (12) 0.0387 (13) 0.0021 (9) 0.0119 (10) 0.0121 (10)
C4A 0.0266 (11) 0.0384 (13) 0.0527 (15) 0.0051 (10) 0.0086 (10) 0.0250 (12)
C4B 0.0377 (12) 0.0266 (11) 0.0428 (13) —0.0002 (9) 0.0147 (10) 0.0092 (10)
C5A 0.0448 (14) 0.0368 (13) 0.0352 (13) —0.0020 (10) 0.0086 (11) 0.0190 (11)
C5B 0.0462 (14) 0.0284 (12) 0.0378 (13) —0.0081 (10) 0.0140 (11) 0.0062 (10)
C6A 0.0625 (18) 0.0456 (16) 0.0588 (18) —0.0109 (14) 0.0047 (14) 0.0091 (14)
C6B 0.0631 (18) 0.0467 (16) 0.0551 (17) —0.0054 (13) 0.0046 (14) 0.0262 (14)
C7A 0.0420 (14) 0.0478 (16) 0.0583 (17) —0.0159 (12) —0.0021 (12) 0.0185 (13)
C7B 0.0533 (15) 0.0392 (14) 0.0484 (15) 0.0080 (12) 0.0071 (12) 0.0195 (12)
CBA 0.0370 (13) 0.0404 (13) 0.0458 (15) —0.0007 (10) 0.0135 (11) 0.0210 (12)
C8B 0.0468 (14) 0.0382 (14) 0.0528 (16) 0.0038 (11) 0.0258 (13) 0.0153 (13)
C9A 0.0287 (11) 0.0335 (12) 0.0433 (14) 0.0022 (9) 0.0117 (10) 0.0111 (10)
C9B 0.0337 (12) 0.0458 (15) 0.0560 (16) 0.0050 (11) 0.0159 (12) 0.0264 (13)
CI10A 0.0272 (11) 0.0329 (12) 0.0373 (12) 0.0051 (9) 0.0106 (9) 0.0135 (10)
C10B 0.0304 (11) 0.0336 (12) 0.0472 (14) 0.0001 (9) 0.0122 (10) 0.0185 (11)
Cl1A 0.0354 (12) 0.0375 (13) 0.0398 (13) 0.0017 (10) 0.0122 (10) 0.0133 (11)
Cl11B 0.0403 (13) 0.0382 (14) 0.0480 (15) 0.0041 (11) 0.0134 (12) 0.0158 (12)
CI2A 0.0464 (14) 0.0518 (16) 0.0438 (15) 0.0127 (12) 0.0123 (12) 0.0234 (12)
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C12B 0.0568 (16) 0.0493 (13) 0.0458 (16) —0.0084 (13) 0.0116 (13) 0.0109 (10)
CI3A 0.0505 (16) 0.0576 (17) 0.0457 (16) 0.0044 (13) —0.0027 (13) 0.0135 (14)
CI13B 0.0502 (16) 0.0732 (17) 0.0550 (18) —0.0099 (15) —0.0002 (13) 0.0286 (13)
Cl4A 0.0411 (14) 0.0469 (15) 0.0494 (16) —-0.0024 (12) 0.0022 (12) 0.0108 (13)
C14B 0.0417 (14) 0.0625 (15) 0.076 (2) 0.0026 (13) 0.0063 (14) 0.0413 (13)
C31A 0.0343 (13) 0.0439 (15) 0.0621 (17) 0.0059 (11) 0.0152 (12) 0.0258 (13)
C31B 0.0384 (13) 0.0347 (13) 0.0426 (14) —0.0016 (10) 0.0127 (11) 0.0125 (11)
C32A 0.0450 (14) 0.0359 (14) 0.0596 (17) 0.0096 (11) 0.0250 (13) 0.0134 (12)
C32B 0.0352 (12) 0.0405 (14) 0.0468 (15) —0.0007 (10) 0.0130 (11) 0.0222 (12)
C33A 0.0646 (18) 0.0522 (17) 0.0576 (19) 0.0059 (14) 0.0272 (15) 0.0118 (14)
C33B 0.0536 (16) 0.0526 (17) 0.0474 (16) —0.0011 (13) 0.0112 (13) 0.0157 (13)
C34A 0.086 (2) 0.068 (2) 0.0472 (18) —-0.0129 (18) 0.0137 (16) —-0.0079 (16)
C34B 0.0640 (19) 0.071 (2) 0.0616 (19) —0.0087 (16) —0.0005 (15) 0.0338 (17)
C35A 0.081 (2) 0.0463 (18) 0.081 (2) —0.0130 (16) 0.033 (2) —0.0047 (17)
C35B 0.065 (2) 0.066 (2) 0.085 (3) 0.0012 (16) —0.0011 (18) 0.046 (2)
C36A 0.081 (2) 0.0403 (16) 0.083 (2) —-0.0071 (15) 0.0272 (19) 0.0157 (16)
C36B 0.0632 (18) 0.0380 (15) 0.085 (2) 0.0083 (14) 0.0178 (17) 0.0209 (16)
C37A 0.0612 (17) 0.0410 (15) 0.0678 (19) 0.0065 (13) 0.0170 (15) 0.0209 (14)
C37B 0.0610 (17) 0.0420 (15) 0.0532 (17) —0.0061 (13) 0.0111 (13) 0.0164 (13)
NI1A 0.0467 (13) 0.0525 (14) 0.0562 (14) —0.0067 (11) 0.0252 (11) 0.0036 (12)
NIB 0.0464 (12) 0.0459 (12) 0.0585 (14) 0.0024 (10) 0.0261 (11) 0.0238 (11)
N2A 0.0328 (11) 0.0460 (13) 0.102 (2) 0.0006 (10) 0.0170 (12) 0.0228 (13)
N2B 0.0347 (11) 0.0559 (14) 0.0679 (15) 0.0057 (10) 0.0138 (10) 0.0365 (12)
N3A 0.0358 (11) 0.0369 (11) 0.0478 (12) —=0.0079 (9) 0.0113 (9) 0.0148 (9)
N3B 0.0367 (11) 0.0390 (12) 0.0701 (15) 0.0128 (9) 0.0203 (11) 0.0242 (11)
N4A 0.0333 (10) 0.0332 (11) 0.0465 (12) —0.0054 (8) 0.0038 (9) 0.0150 (9)
N4B 0.0395 (11) 0.0374 (11) 0.0458 (12) 0.0034 (9) 0.0114 (9) 0.0207 (9)
N5SA 0.0550 (13) 0.0415 (13) 0.0496 (13) —0.0063 (10) 0.0164 (11) 0.0072 (11)
N5B 0.0540 (13) 0.0450 (12) 0.0484 (13) —-0.0026 (10) 0.0123 (10) 0.0245 (10)
Ol1A 0.0693 (13) 0.0580 (13) 0.0798 (15) —0.0087 (10) 0.0425 (12) —0.0111 (11)
O1B 0.0609 (12) 0.0743 (14) 0.0861 (15) 0.0016 (10) 0.0382 (11) 0.0497 (12)
02A 0.0440 (11) 0.0638 (13) 0.0797 (15) —-0.0131 (10) 0.0311 (10) —0.0082 (11)
02B 0.0429 (10) 0.0775 (14) 0.0871 (15) 0.0110 (10) 0.0309 (10) 0.0434 (12)
0O3A 0.0560 (11) 0.0606 (12) 0.0487 (11) —0.0107 (9) 0.0099 (9) 0.0320 (10)
O3B 0.0764 (13) 0.0379 (10) 0.0635 (13) 0.0091 (9) 0.0317 (11) 0.0116 (10)
0O4A 0.0416 (10) 0.0435 (11) 0.1263 (19) 0.0142 (8) 0.0356 (12) 0.0259 (12)
04B 0.0394 (10) 0.0571 (11) 0.0744 (13) 0.0009 (8) 0.0194 (9) 0.0379 (10)
Cl1 0.0825 (5) 0.0836 (6) 0.0548 (5) 0.0085 (4) 0.0105 (4) 0.0422 (4)
CI2 0.1648 (12) 0.0872 (8) 0.1189 (10) —0.0690 (8) 0.0301 (8) —0.0201 (7)
CI13 0.1047 (7) 0.0664 (5) 0.0559 (5) —0.0044 (5) 0.0201 (4) —0.0011 (4)
Cl4 0.1366 (10) 0.1045 (9) 0.1475 (11) 0.0217 (7) —0.0301 (8) 0.0787 (8)
Geometric parameters (A, ©)

ClIA—NI1A 1.358 (3) CI1A—HI1A 0.9300
CIA—CS5A 1.396 (3) C11B—CI12B 1.379 (4)
C1A—C2A 1.501 (3) Cl11B—H11B 0.9300
CIB—C5B 1.368 (3) CI2A—CI13A 1.376 (4)
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CIB—NIB 1.375 (3) Cl12A—Cll 1.743 (3)
CIB—C2B 1.515 (3) C12B—CI3B 1.372 (4)
C2A—C10A 1.514 (3) C12B—CI3 1.745 (3)
C2A—C3A 1.541 (3) CI3A—Cl4A 1.390 (4)
C2A—C8A 1.577 3) CI3A—HI3A 0.9300
C2B—C10B 1.521 (3) C13B—C14B 1.385 (4)
C2B—C3B 1.548 (3) C13B—HI13B 0.9300
C2B—C8B 1.563 (3) Cl4A—HI14A 0.9300
C3A—C4A 1.412 (3) C14B—H14B 0.9300
C3A—C31A 1.414 (3) C31A—04A 1.271 (3)
C3B—C4B 1.410 (3) C31A—C32A 1.491 (4)
C3B—C31B 1.415 (3) C31B—O04B 1.255 (3)
C4A—N2A 1.314 (3) C31B—C32B 1.490 (3)
C4A—N4A 1.355 (3) C32A—C33A 1.376 (4)
C4B—N2B 1.299 (3) C32A—C37A 1.379 (4)
C4B—N4B 1.375 (3) C32B—C37B 1.378 (4)
C5A—N5A 1.310 3) C32B—C33B 1.383 (3)
C5A—N4A 1.352 (3) C33A—C34A 1.408 (4)
C5B—N5B 1.318 (3) C33A—H33A 0.9300
C5B—N4B 1.375 (3) C33B—C34B 1.391 (4)
C6A—N5A 1.460 (3) C33B—H33B 0.9300
C6A—CTA 1.497 (4) C34A—C35A 1.326 (5)
C6A—HI 0.9700 C34A—H34A 0.9300
C6A—H2 0.9700 C34B—C35B 1.355 (5)
C6B—N5B 1.428 (3) C34B—H34B 0.9300
C6B—C7B 1.522 (4) C35A—C36A 1.392 (5)
C6B—H3 0.9700 C35A—CI2 1.734 (3)
C6B—H4 0.9700 C35B—C36B 1.359 (4)
C7TA—N4A 1.469 (3) C35B—Cl4 1.736 (3)
C7A—H5 0.9700 C36A—C37A 1.369 (4)
C7A—H6 0.9700 C36A—H36A 0.9300
C7B—N4B 1.470 (3) C36B—C37B 1.373 (4)
C7B—H7 0.9700 C36B—H36B 0.9300
C7B—HS 0.9700 C37A—H37A 0.9300
C8A—O3A 1.208 (3) C37B—H37B 0.9300
C8A—N3A 1.346 (3) NIA—O2A 1.252 (3)
C8B—O03B 1.218 (3) NIA—OIA 1.271 (3)
C8B—N3B 1.358 (3) N1B—O02B 1.257 (3)
C9A—CI14A 1.372 (3) N1B—OIB 1.264 (3)
C9A—N3A 1.387 (3) N2A—H9 0.8600
C9A—CI10A 1.390 (3) N2A—H10 0.8600
C9B—N3B 1371 (3) N2B—HI1 0.8600
C9B—C14B 1.380 (4) N2B—HI2 0.8600
C9B—C10B 1.394 (3) N3A—H3A 0.8600
C10A—Cl11A 1.376 (3) N3B—H3B 0.8600
C10B—CI11B 1.363 (3) N5A—H5A 0.8600
ClIA—CI2A 1.383 (3) N5B—H5B 0.8600
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NIA—CIA—C5A 118.1 (2) CI13B—CI12B—C11B 122.2 (3)
NIA—CIA—C2A 119.2 (2) CI13B—C12B—CI3 119.2 (2)
C5A—CIA—C2A 122.4 (2) Cl11B—C12B—CI3 118.6 (2)
C5B—CIB—NIB 118.0 (2) C12A—CI3A—Cl4A 120.1 (2)
C5B—CIB—C2B 124.2 (2) CI12A—CI13A—HI3A 119.9
N1B—CI1B—(C2B 117.7 2) Cl4A—CI13A—HI3A 119.9
CIA—C2A—CI10A 112.31 (18) C12B—CI13B—C14B 120.0 (3)
CIA—C2A—C3A 111.22 (18) C12B—CI13B—HI3B 120.0
C10A—C2A—C3A 111.30 (17) Cl14B—C13B—HI3B 120.0
CIA—C2A—C8A 109.75 (17) C9A—C14A—C13A 118.0 (2)
C10A—C2A—C8A 99.90 (17) C9A—CI14A—H14A 121.0
C3A—C2A—C8A 111.88 (18) CI3A—Cl4A—H14A 121.0
CIB—C2B—C10B 113.39 (18) C9B—C14B—C13B 118.0 (3)
CIB—C2B—C3B 110.24 (18) C9B—C14B—HI14B 121.0
C10B—C2B—C3B 111.44 (18) CI13B—Cl14B—HI4B 121.0
C1B—C2B—CS8B 109.31 (18) O04A—C31A—C3A 122.5(2)
C10B—C2B—C8B 100.11 (19) 04A—C31A—C32A 113.5 (2)
C3B—C2B—C8B 112.00 (18) C3A—C31A—C32A 124.0 (2)
C4A—C3A—C31A 118.5 (2) 04B—C31B—C3B 123.4 (2)
C4A—C3A—C2A 119.3 (2) 04B—C31B—C32B 112.48 (19)
C31A—C3A—C2A 121.84 (19) C3B—C31B—C32B 124.1 (2)
C4B—C3B—C31B 117.4 (2) C33A—C32A—C37A 119.1 (3)
C4B—C3B—C2B 120.74 (19) C33A—C32A—C31A 120.3 (2)
C31B—C3B—C2B 121.8 (2) C37A—C32A—C31A 120.4 (3)
N2A—C4A—N4A 116.1 (2) C37B—C32B—C33B 118.6 (2)
N2A—C4A—C3A 122.5 (2) C37B—C32B—C31B 120.4 (2)
N4A—C4A—C3A 121.37 (19) C33B—C32B—C31B 120.3 (2)
N2B—C4B—N4B 115.5 (2) C32A—C33A—C34A 119.3 (3)
N2B—C4B—C3B 123.7 (2) C32A—C33A—H33A 120.3
N4B—C4B—C3B 120.8 (2) C34A—C33A—H33A 120.3
N5A—CSA—N4A 109.7 (2) C32B—C33B—C34B 120.1 (3)
N5SA—CSA—CIA 130.0 (2) C32B—C33B—H33B 120.0
N4A—C5A—CIA 120.3 (2) C34B—C33B—H33B 120.0
N5B—C5B—CIB 132.2 (2) C35A—C34A—C33A 120.4 (3)
N5B—C5B—N4B 107.5 (2) C35A—C34A—H34A 119.8
C1B—C5B—N4B 120.3 (2) C33A—C34A—H34A 119.8
N5A—C6A—CT7A 103.5 (2) C35B—C34B—C33B 119.5 (3)
N5A—C6A—HI 111.1 C35B—C34B—H34B 120.2
C7A—C6A—HI 111.1 C33B—C34B—H34B 120.2
NSA—C6A—H2 111.1 C34A—C35A—C36A 121.1 3)
C7TA—C6A—H2 111.1 C34A—C35A—CI2 120.3 (3)
H1—C6A—H2 109.0 C36A—C35A—Cl12 118.6 (3)
N5B—C6B—C7B 103.9 (2) C34B—C35B—C36B 121.2 (3)
N5B—C6B—H3 111.0 C34B—C35B—Cl4 118.9 (3)
C7B—C6B—H3 111.0 C36B—C35B—Cl4 119.8 (3)
N5B—C6B—H4 111.0 C37A—C36A—C35A 118.8 (3)
C7B—C6B—H4 111.0 C37A—C36A—H36A 120.6
H3—C6B—H4 109.0 C35A—C36A—H36A 120.6
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N4A—C7A—C6A
N4A—C7A—H5
C6A—C7A—HS5
N4A—C7A—H6
C6A—C7A—H6
H5—C7A—H6
N4B—C7B—C6B
N4B—C7B—H7
C6B—C7B—H7
N4B—C7B—HS8
C6B—C7B—HS
H7—C7B—HS8
03A—C8A—N3A
0O3A—C8A—C2A
N3A—C8A—C2A
03B—C8B—N3B
03B—C8B—C2B
N3B—C8B—C2B
Cl14A—C9A—N3A
C14A—C9A—CI10A
N3A—C9A—CI10A
N3B—C9B—C14B
N3B—C9B—C10B
C14B—C9B—C10B
C11A—C10A—C9A
C11A—C10A—C2A
CI9A—CI0A—C2A
C11B—C10B—C9B
C11B—C10B—C2B
C9B—C10B—C2B
C10A—C11A—CI12A
C10A—CI11A—HI11A
C12A—C11A—H11A
C10B—C11B—C12B
C10B—C11B—HI11B
C12B—C11B—HI11B
C13A—C12A—C11A
C13A—C12A—ClI1
Cl11A—CI12A—Cl1

N1IA—C1A—C2A—C10A
C5A—CIA—C2A—CI10A
N1IA—C1A—C2A—C3A
C5A—CIA—C2A—C3A
NIA—C1A—C2A—C8A
C5A—CIA—C2A—C8A
C5B—C1B—C2B—C10B
NIB—C1B—C2B—C10B

103.4 (2)
111.1
111.1
111.1
111.1
109.1
102.0 (2)
111.4
111.4
111.4
111.4
109.2
128.0 (2)
123.8 (2)
108.21 (19)
126.7 (2)
125.1 (2)
108.2 (2)
129.1 (2)
121.4 (2)
109.4 (2)
128.8 (2)
109.9 (2)
121.2 (3)
120.9 (2)
129.1 (2)
109.95 (18)
120.4 (2)
130.2 (2)
109.3 (2)
117.4 (2)
121.3
121.3
118.2 (2)
120.9
120.9
122.2 (2)
119.8 (2)
118.0 (2)

~62.0 (3)
111.6 (2)
172.5 (2)
~13.9(3)
482 (3)
~1382(2)
~117.6 (2)
60.9 (3)

C35B—C36B—C37B
C35B—C36B—H36B
C37B—C36B—H36B
C36A—C37A—C32A
C36A—C37A—H37A
C32A—C37A—H37A
C36B—C37B—C32B
C36B—C37B—H37B
C32B—C37B—H37B
02A—NI1A—OI1A
02A—NIA—CI1A
OlA—NIA—CIA
02B—N1B—O1B
02B—N1B—CI1B
OIB—N1B—CI1B
C4A—N2A—H9
C4A—N2A—HI10
H9—N2A—HI10
C4B—N2B—HI11
C4B—N2B—H12
HI1—N2B—H12
C8A—N3A—C9A
C8A—N3A—H3A
C9A—N3A—H3A
C8B—N3B—C9B
C8B—N3B—H3B
C9B—N3B—H3B
C5A—N4A—C4A
C5A—N4A—CT7A
C4A—N4A—CT7A
C5B—N4B—C4B
C5B—N4B—C7B
C4B—N4B—C7B
C5A—N5A—C6A
C5A—N5A—HS5A
C6A—N5SA—H5A
C5B—N5B—C6B
C5B—N5B—H5B
C6B—N5B—H5B

C13—C12B—C13B—C14B
N3A—C9A—C14A—C13A
CI0A—C9A—C14A—CI3A
C12A—C13A—C14A—C9A
N3B—C9B—C14B—C13B
C10B—C9B—C14B—C13B
C12B—C13B—C14B—C9B
C4A—C3A—C31A—04A

119.7 (3)
120.2
120.2
121.2 (3)
119.4

119.4
120.9 (3)
119.6

119.6

119.3 (2)
118.8 (2)
122.0 (2)
119.92 (19)
119.3 (2)
120.8 (2)
120.0
120.0
120.0
120.0
120.0
120.0
112.49 (18)
123.8
123.8
112.4 (2)
123.8
123.8
123.45 (19)
110.8 (2)
125.7 (2)
122.8 (2)
111.89 (19)
125.18 (19)
112.5 (2)
123.8
123.8
114.6 (2)
122.7
122.7

~179.1 2)
1742 (2)
2.7 (4)
3.1(4)
~175.6 (2)
2.0 (4)
~1.6 (4)
—0.7 (4)
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C5B—C1B—C2B—C3B
N1B—C1B—C2B—C3B
C5B—C1B—C2B—CS8B
NIB—C1B—C2B—C8&B
C1A—C2A—C3A—C4A
Cl10A—C2A—C3A—C4A
C8A—C2A—C3A—C4A
ClA—C2A—C3A—C31A
C10A—C2A—C3A—C31A
C8A—C2A—C3A—C31A
C1B—C2B—C3B—C4B
C10B—C2B—C3B—C4B
C8B—C2B—C3B—C4B
C1B—C2B—C3B—C31B
C10B—C2B—C3B—C31B
C8B—C2B—C3B—C31B
C31A—C3A—C4A—N2A
C2A—C3A—C4A—N2A
C31A—C3A—C4A—N4A
C2A—C3A—C4A—N4A
C31B—C3B—C4B—N2B
C2B—C3B—C4B—N2B
C31B—C3B—C4B—N4B
C2B—C3B—C4B—N4B
NIA—C1A—C5A—NS5A
C2A—CI1A—C5A—NS5A
N1IA—C1A—C5A—N4A
C2A—CI1A—C5A—N4A
N1B—C1B—C5B—N5B
C2B—C1B—C5B—N5B
N1B—C1B—C5B—N4B
C2B—C1B—C5B—N4B
N5SA—C6A—CT7TA—N4A
N5B—C6B—C7B—N4B
ClIA—C2A—C8A—O3A
C10A—C2A—C8A—O3A
C3A—C2A—C8A—O3A
C1A—C2A—C8A—N3A
C10A—C2A—C8A—N3A
C3A—C2A—C8A—N3A
C1B—C2B—C8B—O03B
C10B—C2B—C8B—O03B
C3B—C2B—C8B—O03B
C1B—C2B—C8B—N3B
C10B—C2B—C8B—N3B
C3B—C2B—C8B—N3B
C14A—C9A—C10A—C11A
N3A—C9A—C10A—CI11A

8.1(3)
~173.3 (2)
131.6 (2)
-49.8 (3)
16.1 (3)
~110.0 (2)
139.2 (2)
~171.0 (2)
63.0 (3)
~47.8 (3)
~10.7 (3)
116.1 (2)
~132.7(2)
173.6 (2)
-59.6 (3)
51.7(3)
—2.4(3)
170.8 (2)
175.7 (2)
~11.1 (3)
3.9 (3)
~171.9 (2)
~175.2 (2)
8.9 (3)
—0.7 (4)
~174.4 (2)
179.7 (2)
6.0 (3)
~1.5(4)
177.0 (2)
178.2 (2)
~3.2 (4)
-23(3)
-2.6(3)
61.2 (3)
179.4 (2)
-62.7 (3)
~118.9(2)
0.7 (2)
117.2 2)
—58.4 (3)
~177.7 (2)
64.1 (3)
120.9 (2)
1.5(2)
~116.6 (2)
1.1 (3)
~176.27 (19)

C2A—C3A—C31A—04A
C4A—C3A—C31A—C32A
C2A—C3A—C31A—C32A
C4B—C3B—C31B—04B
C2B—C3B—C31B—04B
C4B—C3B—C31B—C32B
C2B—C3B—C31B—C32B
04A—C31A—C32A—C33A
C3A—C31A—C32A—C33A
04A—C31A—C32A—C37A
C3A—C31A—C32A—C37A
04B—C31B—C32B—C37B
C3B—C31B—C32B—C37B
04B—C31B—C32B—C33B
C3B—C31B—C32B—C33B
C37A—C32A—C33A—C34A
C31A—C32A—C33A—C34A
C37B—C32B—C33B—C34B
C31B—C32B—C33B—C34B
C32A—C33A—C34A—C35A
C32B—C33B—C34B—C35B
C33A—C34A—C35A—C36A
C33A—C34A—C35A—CI2
C33B—C34B—C35B—C36B
C33B—C34B—C35B—Cl4
C34A—C35A—C36A—C37A
CI2—C35A—C36A—C37A
C34B—C35B—C36B—C37B
Cl4—C35B—C36B—C37B
C35A—C36A—C37A—C32A
C33A—C32A—C37A—C36A
C31A—C32A—C37A—C36A
C35B—C36B—C37B—C32B
C33B—C32B—C37B—C36B
C31B—C32B—C37B—C36B
C5A—CIA—N1A—O0O2A
C2A—CI1A—NIA—O2A
C5A—CIA—NIA—O1A
C2A—CIA—NI1A—O1A
C5B—C1B—N1B—O02B
C2B—C1B—N1B—O02B
C5B—C1B—NI1B—O1B
C2B—C1B—N1B—OI1B
03A—C8A—N3A—C9A
C2A—C8A—N3A—C9A
Cl14A—C9A—N3A—CBA
C10A—C9A—N3A—C8A
03B—C8B—N3B—C9B

~173.7 )
179.9 (2)
6.9 (4)
2.5 (4)
173.4 (2)
175.4 (2)
-8.8 (4)
88.0 (3)
-92.6 (3)
-86.6 (3)
92.8 (3)
88.3 (3)
-89.7 (3)
-82.8 (3)
99.1 (3)
2.3 (4)
~177.0 3)
2.0 (4)
1733 (2)
-12(5)
—0.9 (4)
4.6 (5)
~178.1 (2)
—0.1(5)
~179.8 (2)
~4.5 (5)
178.2 (2)
0.0 (5)
179.6 (2)
0.9 (4)
2.4 (4)
177.1 (3)
1.2 (4)
2.2 (4)
~173.5(2)
~177.7 )
~3.8 (4)
3.1(4)
177.0 (2)
179.3 (2)
0.6 (3)
~1.1(3)
~179.8 (2)
~178.5 (2)
1.7(3)
~179.1 (2)
-2.0 (3)
177.7 2)
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C14A—C9A—C10A—C2A 178.8 (2) C2B—C8B—N3B—C9B -1.503)
N3A—C9A—C10A—C2A 1.4 (2) C14B—C9B—N3B—CSB 178.6 (2)
CIA—C2A—CI10A—Cl1A ~66.7 (3) C10B—C9B—N3B—C8B 0.8 (3)
C3A—C2A—C10A—CI11A 58.7 (3) N5A—C5A—N4A—C4A ~178.6 (2)
C8A—C2A—C10A—CI11A 177.0 (2) Cl1A—C5A—N4A—C4A 1.0 (3)
C1A—C2A—C10A—C9A 115.8 (2) N5SA—C5A—N4A—C7A 2.0 (3)
C3A—C2A—C10A—C9A —118.7 (2) C1A—C5A—N4A—C7A —178.3 (2)
C8A—C2A—C10A—C9A -0.4(2) N2A—C4A—N4A—C5A —180.0 (2)
N3B—C9B—C10B—C11B 176.9 (2) C3A—C4A—N4A—C5A 1.8 (3)
C14B—C9B—C10B—CI11B -1.1 (3) N2A—C4A—N4A—CTA -0.8 (3)
N3B—C9B—C10B—C2B 0.3(2) C3A—C4A—N4A—CT7A —179.0 (2)
C14B—C9B—C10B—C2B -177.7 (2) C6A—CTA—N4A—C5A 0.4 (3)
C1B—C2B—C10B—C11B 66.5 (3) C6A—CTA—N4A—C4A —178.9 (2)
C3B—C2B—C10B—C11B —58.6 (3) N5B—C5B—N4B—C4B 179.9 (2)
C8B—C2B—C10B—C11B ~1772 ) C1B—C5B—N4B—C4B 0.0 (3)
CIB—C2B—C10B—C9B ~117.4 2) N5B—C5B—N4B—C7B -4.0 (3)
C3B—C2B—C10B—C9B 117.5(2) C1B—C5B—N4B—C7B 176.2 (2)
C8B—C2B—C10B—C9B -1.1(2) N2B—C4B—N4B—C5B 177.7 (2)
CIA—CI0A—CI1A—CI12A 0.0 (3) C3B—C4B—N4B—C5B -3.1(3)
C2A—C10A—CI11A—CI12A -177.2 (2) N2B—C4B—N4B—C7B 2.1(3)
C9B—C10B—C11B—C12B -0.1 (3) C3B—C4B—N4B—C7B —178.7 (2)
C2B—C10B—C11B—C12B 175.6 (2) C6B—C7B—N4B—C5B 4.0 (3)
C10A—C11A—C12A—C13A 0.6 (4) C6B—C7B—N4B—C4B —179.9 (2)
Cl10A—Cl1A—CI2A—Cl1 ~179.50 (17) N4A—C5A—N5A—C6A -3.8 (3)
C10B—C11B—C12B—C13B 0.54) C1A—C5A—N5A—C6A 176.6 (2)
C10B—C11B—CI2B—CI3 180.00 (18) C7A—C6A—N5A—CSA 3.8 (3)
C11A—CI12A—CI13A—C14A -2.2(4) C1B—C5B—N5B—C6B —178.1 (3)
Cll—CI2A—CI3A—Cl4A 177.9 2) N4B—C5B—N5B—C6B 22(3)
C11B—C12B—C13B—C14B 0.54) C7B—C6B—N5B—C5B 0.4 (3)
Hydrogen-bond geometry (4, °)

Cgl and Cg2 are the centroids of rings C1A-C5A/N4A and C1B-C5B/N4B, respectively.

D—H-A4 D—H H-A DA D—H-~A
N3B—H3B---:044 0.86 1.91 2.774 (3) 179
N54—H54---014 0.86 2.06 2.592 (3) 119
N5B—HS5B--0O1B 0.86 2.08 2.604 (3) 119
N24—H10--044 0.86 1.85 2.510 (3) 132
N2B—H12--0O4B 0.86 1.86 2.515(3) 132
N34—H3A4--04B! 0.86 1.96 2.823 (2) 177
N54—HS54--03B! 0.86 242 3.131 (3) 140
N5B—HS5B-+034 0.86 2.26 2.899 (3) 131
C74—H5--034t 0.97 2.58 3.302 (3) 132
C74—H6--0O1BY 0.97 2.59 3.221 (3) 123
C74—H5--Cgli 0.97 2.89 3.679 (3) 139
C7B—H8Cg2" 0.97 2.85 3.747 (3) 155

Symmetry codes: (i) x+1, y, z; (if) —x+1, =y, —z; (iii) —x+1, —p+1, —z; (iv) x, y—1, z; (v) —x, —p+1, —z.
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