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In the title complex, [Mn(CgH,N305),(C50H6N40)], the Mn'!
atom is coordinated by the tridentate bis-benzimidazole ligand
and two atoms of the picrate anions, in a distorted square-
pyramidal geometry (7 = 0.038). One nitro O atom of one
picrate ion is disordered over two sites with occupancies of
0.54 (5) and 0.46 (5).

Related literature

For related structures, see: Addison et al. (1983); Wu et al.
(2009, 2011). For the computation of the 7 parameter
describing the distortion of a square-pyramidal geometry, see:
Addison et al. (1984).
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Experimental
Crystal data

[Mn(CgH,N307),(CsoH,6N,0)] vV =8333 (4) A’

M, = 969.70 Z=8
Orthorhombic, Pbca Mo Ka radiation
a=22323(6) A =040 mm™"
b =10.937 (3) A T=293K

c=34130 (9) A 0.28 x 021 x 0.15 mm

Data collection

Bruker APEXII CCD
diffractometer

Absorption correction: multi-scan
(SADABS; Sheldrick, 1996)
T'min = 0.895, Tiax = 0.942

54714 measured reflections
10276 independent reflections
5820 reflections with I > 20(1)
Rin = 0.060

Refinement

R[F? > 20(F*)] = 0.058
wR(F?) = 0.136

S =1.01

10276 reflections

623 parameters

1 restraint

H-atom parameters constrained
APmax = 0.53 ¢ A7

ApPmin = —042 e A3

Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT
(Bruker, 2007); 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.
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Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: BH2434).
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>’N3,0,N*1bis(2,4,6-trinitrophenolato-xO')manganese(ll)

Congfen Li, Fan Kou, Xinghan Li, Hao Wu and Huilu Wu

Comment

Interest in bis(2-benzimidazolyl)alkanes and their derivatives is widespread (Addison ef al., 1983). We have previously
reported the crystal structures of some related complexes (Wu ef al., 2009, 2011), and now complete this work with a
new Mn(II) complex.

The complex crystallizes in the Pbca space group and its structure is shown in Fig. 1. The Mn(II) ion is coordinated by
one tridentate 1,3-bis(1-benzylbenzimidazol-2-yl)-2-oxopropane ligand and two picrate ions, in a five-coordinated
distorted square-pyramidal geometry. The distortion in the coordination polyhedron () from a perfect trigonal
bipyramidal geometry (z = 1) toward a regular tetragonal pyramid (z = 0) has been calculated according to the usual
method (Addison ef al., 1984): 7 = ($-a/60) where f and a are the largest bong angles around the metal center. In the title
complex, O1, N1, 02, and N3 make up the basal plane, where the largest deviation for the four atoms is 0.384 A, while
the Mn atom is shifted by 0.585 A from the mean plane. The apical site is occupied by 09, and 7 = 0.038, since = 09—
Mnl1—O1 and a = N3—Mn1—N1. One O atom is disordered over two sites (O4 and O4") in a picrate ligand, and the

occupancies were refined, converging to 0.54 (5) and 0.46 (5).

Experimental

To a stirred solution of 1,3-bis(1-benzylbenzimidazol-2-yl)-2-oxopropane (0.1832 g, 0.40 mmol) in hot MeOH (5 ml) was
added Mn(II) picrate (0.1032 g, 0.20 mmol) in MeOH (5 ml). A deep yellow crystalline product formed rapidly. The
precipitate was filtered off, washed with MeOH, and dried in vacuo. The dried precipitate was dissolved in DMF,
resulting in a brown solution. Brown crystals suitable for X-ray diffraction studies were obtained by ether diffusion into

DMF, after several days, at room temperature.

Refinement

All H atoms were visible in a difference electron map, but were placed in idealized positions and refined in a riding-
model approximation with C—H distances ranging from 0.93 to 0.97 A and with U(H) = 1.2 Ue(carrier C). One picrate
O atom is disordered over two sites, O4 and O4', with refined occupancies of 0.54 (5) and 0.46 (5).

Computing details

Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT (Bruker, 2007); data reduction: SAINT (Bruker, 2007);
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 (Sheldrick, 2008).
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Figure 1

The molecular structure of the title compound. Displacement ellipsoids are drawn at the 30% probability level and H

atoms have been omitted for clarity.

[1,1'-Dibenzyl-2,2'-(2-oxapropane-1,3-diyl)di(1 H-benzimidazole)- ¥*N?,0,N*1bis(2,4,6-trinitrophenolato-

xO")manganese(ll)

Crystal data

[MII(C6H2N3O7)2(C30H26N4O)]
M, =969.70

Orthorhombic, Pbca

Hall symbol: -P 2ac 2ab
a=22323(6)A
b=10937(3) A

c=34.130 (9) A

V'=28333 (4) A3

Z=18

Data collection

Bruker APEXII CCD
diffractometer

Radiation source: fine-focus sealed tube

Graphite monochromator

w scans

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

Tin = 0.895, Tax = 0.942

F(000) =3976

D,=1.546 Mg m™

Mo Ko radiation, 2 =0.71073 A

Cell parameters from 7261 reflections
0=24-22.5°

4 =0.40 mm™

T=293K

Block, brown

0.28 x 0.21 x 0.15 mm

54714 measured reflections
10276 independent reflections
5820 reflections with 1> 20(J)
Ry =0.060

Omax = 28.4°, Opin = 2.2°
h=-18—29

k=-14—13

[=-45—-45
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Refinement

Refinement on F? Secondary atom site location: difference Fourier
Least-squares matrix: full map

R[F?>20(F?)] = 0.058 Hydrogen site location: inferred from

wR(F?) =0.136 neighbouring sites

§=1.01 H-atom parameters constrained

10276 reflections w = 1/[6*(F,?) + (0.0392P)* + 7.9255P]

623 parameters where P = (F,2 + 2F2)/3
1 restraint (A/6)max = 0.002

0 constraints Apmax =0.53 ¢ A
Primary atom site location: structure-invariant Apmin=—0.42 ¢ A

direct methods

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

x y z Uiso™/Ueq Occ. (<1)

Cl 1.01293 (13) 0.4186 (2) 0.10980 (9) 0.0408 (7)
H1A 0.9774 0.3757 0.1009 0.049*
HI1B 1.0422 0.3590 0.1186 0.049*

C2 1.03816 (12) 0.4960 (2) 0.07773 (8) 0.0351 (6)
C3 1.06411 (12) 0.6554 (3) 0.04428 (8) 0.0366 (6)
Cc4 1.07450 (14) 0.7728 (3) 0.03043 (9) 0.0496 (8)
H4 1.0669 0.8414 0.0458 0.059*

C5 1.09660 (16) 0.7831 (3) —0.00716 (10) 0.0616 (9)
H5A 1.1041 0.8604 —0.0174 0.074*

C6 1.10795 (16) 0.6806 (4) —0.03014 (10) 0.0627 (10)
Hé6 1.1226 0.6912 —0.0554 0.075*

Cc7 1.09807 (14) 0.5642 (3) —0.01655 (9) 0.0537 (8)
H7A 1.1060 0.4959 —0.0319 0.064*

C8 1.07577 (12) 0.5533 (3) 0.02110 (8) 0.0406 (7)
Cc9 1.05903 (14) 0.3255(3) 0.02976 (10) 0.0501 (8)
H9A 1.0331 0.3204 0.0070 0.060*
H9B 1.0417 0.2747 0.0501 0.060*

C10 1.11975 (14) 0.2738 (3) 0.01894 (9) 0.0473 (8)
C11 1.17289 (16) 0.3269 (4) 0.02893 (11) 0.0658 (10)
H1l 1.1728 0.4014 0.0420 0.079*
C12 1.22716 (18) 0.2714 (5) 0.01989 (13) 0.0873 (13)
HI12A 1.2630 0.3087 0.0270 0.105*

Cl13 1.2278 (2) 0.1625 (4) 0.00056 (16) 0.0961 (16)
HI13A 1.2640 0.1237 —0.0047 0.115*

Cl4 1.1750 (2) 0.1107 (4) —0.01101 (15) 0.0965 (16)
H14 1.1755 0.0380 —0.0251 0.116*

Cl15 1.12055 (18) 0.1658 (3) —0.00185 (12) 0.0714 (11)
H15 1.0848 0.1298 —0.0097 0.086*
Cl6 0.96472 (12) 0.4538 (3) 0.17165 (8) 0.0395 (7)
H16A 0.9876 0.3936 0.1862 0.047*
H16B 0.9282 0.4160 0.1622 0.047*
C17 0.95091 (11) 0.5617 (3) 0.19663 (8) 0.0372 (6)
C18 0.93908 (12) 0.7491 (3) 0.21505 (8) 0.0415 (7)
C19 0.93622 (14) 0.8760 (3) 0.21773 (10) 0.0520 (8)
H19 0.9469 0.9257 0.1968 0.062*
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€20 0.91687 (15)
H20 0.9142

21 0.90137 (16)
H21 0.8887

22 0.90411 (15)
H22 0.8939

23 0.92308 (13)
C24 0.91835 (14)
H24A 0.9222
H24B 0.9480

C25 0.85704 (15)
C26 0.8504 (2)
H26 0.8840

C27 0.7934 (3)
H27 0.7892

C28 0.7437 (2)
H28 0.7057

€29 0.75037 (18)
H29 0.7166

C30 0.80625 (15)
H30 0.8099

C31 1.11670 (13)
C32 1.13719 (14)
C33 1.19481 (15)
H33 1.2048

C34 1.23870 (14)
C35 1.22401 (14)
H35 1.2540

C36 1.16454 (13)
C37 0.88981 (13)
C38 0.86812 (14)
C39 0.81040 (14)
H39 0.7994

C40 0.76829 (13)
c41 0.78354 (14)
H41 0.7543

c42 0.84299 (13)
Mnl 1.000034 (19)
N1 1.04023 (10)
N2 1.05970 (10)
N3 0.95682 (10)
N4 0.93111 (10)
N5 1.09112 (14)
N6 1.30101 (15)
N7 1.15152 (15)
N8 0.91170 (14)
N9 0.70641 (13)
N10 0.85563 (12)
o1 0.99855 (9)

0.9248 (4)
1.0092
0.8517 (4)
0.8885
0.7264 (4)
0.6775
0.6764 (3)
0.4451 (3)
0.4638
0.3834
0.3937 (3)
0.2812 (4)
0.2361
0.2347 (4)
0.1585
0.2995 (5)
0.2684
0.4100 (4)
0.4543
0.4568 (3)
0.5328
0.8675 (2)
0.9772 (3)
1.0064 (3)
1.0789
0.9258 (3)
0.8190 (3)
0.7660
0.7910 (3)
0.8760 (3)
0.9924 (3)
1.0163 (3)
1.0922
0.9245 (3)
0.8138 (3)
0.7552
0.7896 (3)
0.71354 (4)
0.61681 (19)
0.4524 (2)
0.6748 (2)
0.5560 (2)
1.0645 (3)
0.9529 (4)
0.6789 (3)
1.0924 (3)
0.9454 (3)
0.6699 (2)
0.50068 (17)

0.25268 (11)
0.2552
0.28403 (11)
0.3072
0.28217 (9)
0.3034
0.24668 (9)
0.25692 (10)
0.2846
0.2505
0.24952 (9)
0.23218 (11)
0.2251
0.22523 (12)
0.2135
0.23540 (12)
0.2304
0.25290 (13)
0.2602
0.25995 (11)
0.2720
0.13666 (8)
0.11795 (9)
0.11096 (9)
0.0983
0.12305 (9)
0.14234 (9)
0.1507
0.14919 (8)
0.11454 (9)
0.12730 (9)
0.13732 (9)
0.1473
0.13228 (9)
0.11696 (9)
0.1121
0.10876 (9)
0.128474 (12)
0.07995 (7)
0.04352 (7)
0.18400 (7)
0.23421 (7)
0.10549 (10)
0.11544 (10)
0.17020 (8)
0.12996 (11)
0.14359 (9)
0.09254 (8)
0.14027 (6)

0.0640 (10)
0.077*
0.0711 (11)
0.085*
0.0620 (10)
0.074*
0.0464 (7)
0.0588 (9)
0.071*
0.071*
0.0495 (8)
0.0736 (11)
0.088*
0.0909 (15)
0.109*
0.0867 (13)
0.104*
0.0795 (12)
0.095*
0.0624 (10)
0.075*
0.0393 (7)
0.0444 (7)
0.0530 (8)
0.064*
0.0518 (8)
0.0524 (8)
0.063*
0.0426 (7)
0.0431 (7)
0.0470 (7)
0.0516 (8)
0.062*
0.0498 (8)
0.0483 (8)
0.058*
0.0440 (7)
0.03633 (12)
0.0350 (5)
0.0392 (6)
0.0382 (5)
0.0449 (6)
0.0596 (7)
0.0787 (11)
0.0570 (7)
0.0608 (8)
0.0637 (8)
0.0490 (6)
0.0494 (5)
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02 1.06126 (9) 0.84978 (19) 0.14132 (7) 0.0514 (5)
03 1.06283 (16) 1.0451 (3) 0.07692 (10) 0.1071 (11)
04 1.0964 (14) 1.1670 (8) 0.1181 (5) 0.093 (5) 0.54 (5)
05 1.31231 (13) 1.0489 (3) 0.09751 (9) 0.0979 (11)
06 1.33851 (13) 0.8803 (4) 0.12623 (9) 0.1113 (13)
07 1.19379 (13) 0.6213 (2) 0.18350 (8) 0.0813 (8)
08 1.09936 (14) 0.6462 (2) 0.17412 (9) 0.0867 (9)
09 0.94519 (9) 0.85772 (18) 0.10919 (7) 0.0518 (5)
010 0.92558 (17) 1.1310 (3) 0.16102 (11) 0.1215 (13)
O11 0.93154 (16) 1.1317 (3) 0.09981 (11) 0.1153 (12)
012 0.69430 (11) 1.0404 (3) 0.16102 (8) 0.0762 (8)
013 0.66916 (12) 0.8668 (3) 0.13503 (9) 0.0861 (9)
014 0.81472 (10) 0.6130 (2) 0.07709 (7) 0.0633 (6)
015 0.90714 (10) 0.6290 (2) 0.09460 (7) 0.0661 (7)
04’ 1.0663 (13) 1.124 (3) 0.1326 (9) 0.108 (11) 0.46 (5)
Atomic displacement parameters (42)

Ull 1]22 lﬁ?} U12 Ul3 l]23
Cl 0.0403 (17) 0.0320 (14) 0.0500 (17) 0.0064 (12) 0.0027 (13) —0.0041 (13)
C2 0.0270 (14) 0.0347 (15) 0.0437 (16) 0.0060 (11) —0.0008 (12) —0.0072 (12)
C3 0.0324 (15) 0.0397 (16) 0.0378 (15) 0.0011 (12) 0.0026 (12) —0.0051 (13)
C4 0.057 (2) 0.0441 (18) 0.0478 (18) —0.0051 (16) 0.0038 (15) —0.0020 (15)
C5 0.067 (2) 0.059 (2) 0.059 (2) —-0.0122 (19) 0.0074 (18) 0.0096 (18)
C6 0.058 (2) 0.085 (3) 0.0446 (19) —0.003 (2) 0.0090 (16) 0.0046 (19)
C7 0.050 (2) 0.068 (2) 0.0432 (18) 0.0085 (17) 0.0049 (15) —0.0125 (17)
C8 0.0331 (15) 0.0480 (17) 0.0407 (16) 0.0056 (13) 0.0007 (12) —0.0055 (14)
C9 0.0483 (19) 0.0403 (17) 0.062 (2) 0.0096 (14) —0.0043 (16) —-0.0180 (15)
C10 0.052 (2) 0.0424 (17) 0.0471 (18) 0.0133 (15) 0.0032 (15) —0.0046 (14)
Cl1 0.052 (2) 0.080 (3) 0.065 (2) 0.021 (2) —0.0081 (18) —0.020 (2)
Cl12 0.051 (2) 0.110 (4) 0.101 (3) 0.022 (2) 0.000 (2) —0.001 (3)
Cl13 0.077 (3) 0.079 (3) 0.132 (4) 0.039 (3) 0.039 (3) 0.016 (3)
Cl4 0.105 (4) 0.046 (2) 0.138 (4) 0.021 (2) 0.059 (3) —0.008 (2)
Cl15 0.074 (3) 0.0424 (19) 0.098 (3) 0.0079 (18) 0.029 (2) —0.0154 (19)
Cl6 0.0313 (15) 0.0396 (16) 0.0475 (17) —0.0050 (13) 0.0015 (13) 0.0079 (13)
C17 0.0243 (14) 0.0480 (17) 0.0394 (16) —0.0005 (12) 0.0016 (12) 0.0021 (13)
C18 0.0289 (15) 0.0544 (19) 0.0411 (16) —0.0018 (13) 0.0023 (12) —0.0070 (14)
C19 0.0434 (18) 0.053 (2) 0.060 (2) 0.0032 (15) —0.0005 (15) —0.0146 (16)
C20 0.048 (2) 0.077 (3) 0.068 (2) 0.0103 (18) —0.0015 (18) —0.031 (2)
C21 0.049 (2) 0.107 (3) 0.058 (2) 0.006 (2) 0.0021 (18) —-0.035 (2)
C22 0.045 (2) 0.102 (3) 0.0389 (18) —0.001 (2) 0.0030 (15) —0.006 (2)
C23 0.0332 (16) 0.065 (2) 0.0408 (17) —0.0007 (15) 0.0001 (13) —0.0056 (15)
C24 0.046 (2) 0.077 (2) 0.053 (2) 0.0041 (18) 0.0035 (15) 0.0287 (18)
C25 0.053 (2) 0.052 (2) 0.0443 (18) 0.0009 (16) 0.0103 (15) 0.0167 (15)
C26 0.083 (3) 0.066 (3) 0.071 (3) 0.005 (2) 0.032 (2) 0.008 (2)
C27 0.130 (4) 0.072 (3) 0.071 (3) —-0.032 (3) 0.030 (3) —0.017 (2)
C28 0.076 (3) 0.106 (4) 0.078 (3) —-0.034 (3) 0.010 (2) —0.001 (3)
C29 0.052 (2) 0.079 (3) 0.108 (3) —0.008 (2) 0.012 (2) —-0.002 (3)
C30 0.047 (2) 0.056 (2) 0.083 (3) —0.0024 (17) 0.0089 (18) 0.0014 (19)
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C31 0.0406 (17) 0.0337 (15) 0.0436 (17) —0.0019 (13) 0.0001 (13) —0.0086 (12)
C32 0.0467 (19) 0.0385 (16) 0.0480 (18) —0.0031 (14) —0.0001 (14) —0.0064 (14)
C33 0.057 (2) 0.0525 (19) 0.050 (2) —-0.0179 (17) 0.0062 (16) —0.0060 (16)
C34 0.0372 (18) 0.069 (2) 0.0490 (19) —0.0118 (16) 0.0067 (14) —0.0154 (17)
C35 0.0433 (18) 0.067 (2) 0.0474 (18) 0.0107 (17) —0.0055 (15) —0.0134 (16)
C36 0.0463 (18) 0.0404 (16) 0.0411 (16) 0.0011 (14) 0.0021 (13) —0.0039 (14)
C37 0.0351 (17) 0.0477 (17) 0.0465 (17) 0.0084 (14) —0.0004 (13) 0.0048 (14)
C38 0.0456 (18) 0.0411 (17) 0.0542 (19) 0.0049 (14) —0.0028 (15) 0.0031 (15)
C39 0.053 (2) 0.0501 (19) 0.052 (2) 0.0165 (16) 0.0019 (16) 0.0025 (15)
C40 0.0365 (17) 0.061 (2) 0.0521 (19) 0.0141 (15) 0.0064 (14) 0.0064 (16)
C41 0.0388 (17) 0.0531 (19) 0.0529 (19) 0.0041 (14) 0.0030 (14) 0.0045 (15)
C42 0.0398 (17) 0.0463 (17) 0.0458 (17) 0.0059 (14) 0.0033 (13) —0.0021 (14)
Mnl 0.0378 (2) 0.02768 (19) 0.0435 (2) —0.00007 (19) 0.0120 (2) —0.00267 (18)
N1 0.0309 (12) 0.0315 (12) 0.0425 (13) 0.0031 (10) 0.0044 (10) —0.0036 (10)
N2 0.0383 (14) 0.0343 (13) 0.0450 (14) 0.0058 (11) 0.0019 (11) —0.0103 (11)
N3 0.0325 (13) 0.0415 (13) 0.0405 (13) —0.0025 (11) 0.0057 (10) —0.0017 (11)
N4 0.0334 (13) 0.0618 (17) 0.0394 (14) —0.0020 (12) 0.0041 (11) 0.0112 (12)
N5 0.065 (2) 0.0432 (16) 0.070 (2) 0.0043 (15) —0.0056 (17) —0.0050 (15)
N6 0.049 (2) 0.127 (3) 0.060 (2) —-0.021 (2) 0.0099 (17) —0.028 (2)
N7 0.071 (2) 0.0478 (17) 0.0519 (17) 0.0090 (16) —0.0017 (16) —0.0011 (13)
N8 0.062 (2) 0.0446 (16) 0.076 (2) 0.0006 (14) —0.0069 (18) 0.0024 (17)
N9 0.0457 (18) 0.080 (2) 0.065 (2) 0.0221 (17) 0.0109 (15) 0.0120 (18)
N10 0.0452 (16) 0.0499 (16) 0.0518 (16) —0.0008 (13) 0.0044 (13) —0.0078 (13)
0Ol 0.0606 (13) 0.0343 (10) 0.0532 (12) —0.0033 (10) 0.0250 (11) —0.0027 (9)
02 0.0342 (11) 0.0486 (13) 0.0714 (15) —0.0064 (10) 0.0051 (10) —0.0056 (11)
03 0.125 (3) 0.102 (2) 0.094 (2) 0.047 (2) —0.039 (2) —0.012 (2)
04 0.136 (13) 0.036 (4) 0.107 (6) 0.018 (4) —0.019 (7) -0.011 (4)
05 0.075 (2) 0.126 (3) 0.093 (2) —0.050 (2) 0.0315 (17) —-0.029 (2)
06 0.0403 (16) 0.205 (4) 0.089 (2) 0.010 (2) —0.0017 (15) —0.016 (2)
o7 0.105 (2) 0.0704 (17) 0.0686 (17) 0.0253 (16) —0.0214 (16) 0.0119 (14)
08 0.082 (2) 0.0683 (18) 0.110 (2) —0.0113 (16) 0.0096 (17) 0.0382 (16)
09 0.0345 (12) 0.0459 (12) 0.0750 (15) 0.0048 (10) 0.0033 (10) 0.0071 (11)
010 0.147 (3) 0.112 (3) 0.105 (3) —0.055 (2) —=0.009 (2) —0.025 (2)
Ol11 0.126 (3) 0.103 (3) 0.117 (3) —0.044 (2) —-0.014 (2) 0.041 (2)
012 0.0657 (17) 0.090 (2) 0.0732 (18) 0.0367 (15) 0.0155 (14) —0.0007 (15)
013 0.0426 (15) 0.102 (2) 0.114 (2) 0.0076 (15) 0.0197 (15) 0.0045 (19)
Ool4 0.0536 (15) 0.0650 (15) 0.0713 (16) —0.0067 (12) —0.0018 (12) —0.0176 (13)
0o15 0.0456 (14) 0.0638 (15) 0.0888 (18) 0.0143 (12) —0.0026 (12) —0.0323 (14)
o4’ 0.104 (11) 0.099 (15) 0.122 (13) 0.047 (11) —0.040 (10) —0.064 (12)
Geometric parameters (A, ©)

Mn1—O2 2.069 (2) Cl6—H16B 0.9700
Mn1—09 2.102 (2) C17—N3 1.316 (3)
Mnl—N1 2.160 (2) C17—N4 1.358 (3)
Mn1—N3 2.168 (2) C18—C23 1.387 (4)
Mnl1—O1 2.363 (2) C18—N3 1.392 (3)
N5—O03 1.181 (4) C18—C19 1.393 (4)
N5—04 1.206 (9) C19—C20 1.376 (4)
N5—04' 1.259 (18) C19—H19 0.9300
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N6—O6
N6—O5
N7—O7
N7—08
N§—O10
N§—O11
N9—O12
N9—O13
N10—O14
N10—O15
C1—O0l
Cl—C2
Cl1—HI1A
C1—HI1B
C2—NI1
C2—N2
C3—C4
C3—C8
C3—NI1
C4—C5
C4—H4
C5—Co6
C5—H5A
C6—C7
C6—H6
C7—C8
C7—H7A
C8—N2
C9—N2
C9—C10
C9—HO9A
C9—H9B
C10—C11
C10—C15
C11—C12
Cl11—HI11
C12—C13
C12—HI2A
C13—Cl14
CI13—HI13A
C14—C15
Cl14—H14
C15—HI15
Cl16—01
Cl6—C17
Cl6—HI16A

01—Cl1—C2
O1—Cl1—HI1A

1.211 (5)
1.241 (5)
1.222 (3)
1.225 (4)
1.182 (4)
1.200 (4)
1.227 (4)
1.231 (4)
1.224 (3)
1.236 (3)
1.411 (3)
1.494 (4)
0.9700
0.9700
1.324 (3)
1.350 (3)
1.388 (4)
1.393 (4)
1.394 (3)
1.379 (4)
0.9300
1.391 (5)
0.9300
1.372 (5)
0.9300
1.383 (4)
0.9300
1.390 (4)
1.465 (3)
1.514 (4)
0.9700
0.9700
1.364 (5)
1.378 (4)
1.389 (5)
0.9300
1.362 (6)
0.9300
1.365 (6)
0.9300
1.393 (5)
0.9300
0.9300
1.407 (3)
1.488 (4)
0.9700

105.4 (2)
110.7

C20—C21
C20—H20
C21—C22
C21—H21
C22—C23
C22—H?22
C23—N4
C24—N4
C24—C25
C24—H24A
C24—H24B
C25—C26
C25—C30
C26—C27
C26—H26
C27—C28
C27—H27
C28—C29
C28—H28
C29—C30
C29—H29
C30—H30
C31—02
C31—C36
C31—C32
C32—C33
C32—N5
C33—C34
C33—H33
C34—C35
C34—N6
C35—C36
C35—H35
C36—N7
C37—09
C37—C42
C37—C38
C38—C39
C38—N8
C39—C40
C39—H39
C40—C41
C40—N9
C41—C42
C41—H41
C42—N10

C29—C28—C27
C29—C28—H28

1.380 (5)
0.9300
1.373 (5)
0.9300
1.395 (4)
0.9300
1.396 (4)
1.467 (4)
1.501 (4)
0.9700
0.9700
1.373 (5)
1.374 (4)
1.391 (6)
0.9300
1.360 (6)
0.9300
1.356 (6)
0.9300
1.370 (5)
0.9300
0.9300
1.263 (3)
1.422 (4)
1.434 (4)
1.347 (4)
1.467 (4)
1.381 (5)
0.9300
1.381 (5)
1.446 (4)
1.382 (4)
0.9300
1.449 (4)
1.265 (3)
1.422 (4)
1.430 (4)
1.358 (4)
1.466 (4)
1.386 (4)
0.9300
1.362 (4)
1.452 (4)
1.382 (4)
0.9300
1.450 (4)

119.2 (4)
120.4
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C2—Cl—HIA 110.7 C27—C28—H28 120.4
01—C1—HIB 110.7 C28—C29—C30 120.7 (4)
C2—Cl—HIB 110.7 C28—C29—H29 119.7
HIA—Cl—HIB 108.8 C30—C29—H29 119.7
N1—C2—N2 113.0 (3) C29—C30—C25 121.2 (4)
N1—C2—Cl 122.5 (2) C29—C30—H30 119.4
N2—C2—Cl 124.6 (2) C25—C30—H30 119.4
C4—C3—C8 121.1 3) 02—C31—C36 127.4 (3)
C4—C3—NI1 129.9 (3) 02—C31—C32 119.8 (3)
C8—C3—NI 109.0 (2) C36—C31—C32 112.7 (3)
C5—C4—C3 116.9 (3) C33—C32—C31 125.6 (3)
C5—C4—H4 121.6 C33—C32—N5 117.6 (3)
C3—C4—H4 121.6 C31—C32—N5 116.8 (3)
C4—C5—C6 121.6 3) C32—C33—C34 118.2 (3)
C4—C5—H5A 119.2 C32—C33—H33 120.9
C6—C5—H5A 119.2 C34—C33—H33 120.9
C7—C6—C5 121.8 (3) C35—C34—C33 120.9 (3)
C7—C6—H6 119.1 C35—C34—N6 119.2 (4)
C5—C6—H6 119.1 C33—C34—N6 119.9 (4)
C6—C7—C8 116.9 (3) C34—C35—C36 119.7 (3)
C6—C7—HTA 121.6 C34—C35—H35 120.1
C8—C7—H7A 121.6 C36—C35—H35 120.1
C7—C8—N2 1323 (3) C35—C36—C31 122.7 3)
C7—C8—C3 121.7 (3) C35—C36—N7 117.6 (3)
N2—C8—C3 106.0 (2) C31—C36—N7 119.7 (3)
N2—C9—C10 115.0 (3) 09—C37—C42 126.4 (3)
N2—C9—H9A 108.5 09—C37—C38 121.0 3)
C10—C9—HI9A 108.5 C42—C37—C38 112.6 (3)
N2—C9—H9B 108.5 C39—C38—C37 124.7 (3)
C10—C9—H9B 108.5 C39—C38—N8 118.0 (3)
HY9A—C9—HI9B 107.5 C37—C38—N8 117.3 (3)
C11—C10—C15 118.8 (3) C38—C39—C40 118.2 (3)
C11—C10—C9 124.0 (3) C38—C39—H39 120.9
C15—C10—C9 117.2 (3) C40—C39—H39 120.9
C10—C11—C12 121.2 (4) C41—C40—C39 121.4 (3)
Cl10—Cl11—HI1 119.4 C41—C40—N9 118.7 (3)
Cl12—Cl1—HI1 119.4 C39—C40—N9 119.9 (3)
Cl13—Cl12—Cl1 119.9 (4) C40—C41—C42 119.2 (3)
CI13—CI12—HI2A 120.1 C40—C41—H41 120.4
Cl1—CI12—HI2A 120.1 C42—C41—H41 120.4
Cl12—C13—Cl4 119.6 (4) C41—C42—C37 123.4 (3)
C12—CI13—HI3A 120.2 C41—C42—N10 115.9 (3)
Cl4—CI13—HI3A 120.2 C37—C42—N10 120.6 (3)
C13—Cl4—Cl5 120.6 (4) 02—Mnl—09 84.88 (9)
CI13—Cl14—H14 119.7 02—Mnl—N1 103.93 (8)
Cl15—Cl4—H14 119.7 09—Mnl—N1 111.67 (9)
C10—C15—Cl4 119.8 (4) 02—Mnl—N3 104.44 (9)
C10—C15—HI5 120.1 09—Mnl—N3 99.28 (9)
Cl4—Cl15—HI5 120.1 NI—Mnl—N3 139.39 (9)
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01—C16—C17
01—C16—H16A
C17—C16—H16A
0O1—C16—H16B
C17—Cl16—H16B
HI16A—C16—HI16B
N3—C17—N4
N3—C17—C16
N4—C17—Cl16
C23—C18—N3
C23—C18—C19
N3—C18—C19
C20—C19—C18
C20—C19—H19
C18—C19—H19
C19—C20—C21
C19—C20—H20
C21—C20—H20
C22—C21—C20
C22—C21—H21
C20—C21—H21
C21—C22—C23
C21—C22—H22
C23—C22—H22
C18—C23—C22
C18—C23—N4
C22—C23—N4
N4—C24—C25
N4—C24—H24A
C25—C24—H24A
N4—C24—H24B
C25—C24—H24B
H24A—C24—H24B
C26—C25—C30
C26—C25—C24
C30—C25—C24
C25—C26—C27
C25—C26—H26
C27—C26—H26
C28—C27—C26
C28—C27—H27
C26—C27—H27

01—C1—C2—N1
01—C1—C2—N2
C8—C3—C4—C5
NI—C3—C4—C5
C3—C4—C5—Co6
C4—C5—C6—C7

105.0 (2)
110.8
110.8
110.8
110.8
108.8
112.7 (3)
122.5 (2)
124.9 (3)
109.4 (3)
120.5 (3)
130.1 (3)
117.2 3)
121.4
121.4
121.8 (4)
119.1
119.1
122.0 (3)
119.0
119.0
116.4 (4)
121.8
121.8
122.0 (3)
105.7 (3)
132.4 (3)
113.4 (3)
108.9
108.9
108.9
108.9
107.7
118.2 (3)
120.4 (3)
121.4 (3)
120.0 (4)
120.0
120.0
120.8 (4)
119.6
119.6

~4.2 (4)
177.5 (2)
0.2 (5)
~177.4 (3)
0.0 (5)
~0.4 (6)

02—Mnl1—oO01
09—Mn1—O1
N1—Mn1—O01
N3—Mnl—O1
C2—N1—C3
C2—N1—Mnl
C3—N1—Mnl
C2—N2—C8
C2—N2—C9
C8—N2—C9
C17—N3—C18
C17—N3—Mnl
C18—N3—Mnl
C17—N4—C23
C17—N4—C24
C23—N4—C24
03—N5—04
03—N5—04'
04—N5—04'
03—N5—C32
04—N5—C32
04'—N5—C32
06—N6—05
06—N6—C34
05—N6—C34
O7—N7—08
O7—N7—C36
0O8—N7—C36
O10—N8&—O11
010—N8&—C38
O11—N8—C38
012—N9—O013
012—N9—C40
013—N9—C40
014—N10—O015
014—N10—C42
O15—N10—C42
Cl6—01—C1
C16—0O1—Mnl
C1—O1—Mnl
C31—02—Mnl
C37—09—Mnl

02—Mnl1—N1—C3
09—Mnl—N1—C3
N3—Mnl—N1—C3
Ol—Mnl—N1—C3
N1—C2—N2—C8
C1—C2—N2—C8

133.06 (8)
141.66 (8)
69.75 (8)
69.66 (8)
105.4 (2)
121.20 (19)
132.84 (18)
106.7 (2)
127.5 (3)
1253 (2)
105.7 (2)
120.95 (18)
132.66 (19)
106.6 (2)
126.9 (3)
126.4 (3)
120.8 (6)
117.6 (6)
45.7 (9)
119.8 (3)
115.7 (10)
115.6 (12)
124.3 (4)
118.4 (4)
117.2 (4)
122.9 (3)
117.7 (3)
119.4 (3)
123.0 (4)
119.7 (3)
117.3 (3)
123.9 (3)
118.1 (3)
118.0 (3)
122.3 (3)
118.6 (3)
119.1 (3)
116.8 (2)
119.74 (16)
119.88 (16)
136.98 (19)
129.94 (19)

-50.9 (3)
39.1 (3)
176.0 (2)
178.0 (3)
-1.6 3)
176.9 (3)
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C5—C6—C7—C8
C6—C7—C8—N2
C6—C7—C8—C3
C4—C3—C8—C7
NI—C3—C8—C7
C4—C3—C8—N2
NI—C3—C8—N2
N2—C9—C10—Cl11
N2—C9—C10—C15
C15—C10—C11—C12
C9—C10—C11—C12
C10—C11—C12—C13
Cl11—C12—C13—C14
C12—C13—C14—C15
Cl11—C10—C15—C14
C9—C10—C15—C14
C13—C14—C15—C10
01—C16—C17—N3
01—C16—C17—N4
C23—C18—C19—C20
N3—C18—C19—C20
C18—C19—C20—C21
C19—C20—C21—C22
C20—C21—C22—C23
N3—C18—C23—C22
C19—C18—C23—C22
N3—C18—C23—N4
C19—C18—C23—N4
C21—C22—C23—C18
C21—C22—C23—N4
N4—C24—C25—C26
N4—C24—C25—C30
C30—C25—C26—C27
C24—C25—C26—C27
C25—C26—C27—C28
C26—C27—C28—C29
C27—C28—C29—C30
C28—C29—C30—C25
C26—C25—C30—C29
C24—C25—C30—C29
02—C31—C32—C33
C36—C31—C32—C33
02—C31—C32—N5
C36—C31—C32—N5
C31—C32—C33—C34
N5—C32—C33—C34
C32—C33—C34—C35
C32—C33—C34—N6
C33—C34—C35—C36

0.5 (5)
178.5 (3)
~0.3 (5)
0.0 (4)
178.0 (3)
~179.1 3)
~1.1(3)
14.4 (5)
~166.4 (3)
2.6 (6)
176.6 (4)
0.3 (7)
2.3(7)
~2.6(8)
2.3 (6)
~176.9 (4)
0.3 (7)
15.9 (4)
~164.2 (2)
—0.2 (5)
~179.8 (3)
0.6 (5)
~0.3 (6)
—0.4 (5)
179.2 (3)
~0.5 (5)
~0.3 (3)
~180.0 (3)
0.8 (5)
~179.9 3)
114.8 (4)
~65.5 (4)
0.7 (5)
~179.6 (3)
0.1 (6)
—0.8(7)
0.7 (7)

0.0 (6)
~0.7 (5)
179.6 (3)
~179.4 (3)
2.5 (4)

0.6 (4)
~177.5 (3)
—0.9 (5)
179.1 (3)
~1.0(5)
178.9 (3)
1.0 (5)

N1—C2—N2—C9
C1—C2—N2—C9
C7—C8—N2—C2
C3—C8—N2—C2
C7—C8—N2—C9
C3—C8—N2—C9
C10—C9—N2—C2
C10—C9—N2—C8
N4—C17—N3—C18
C16—C17—N3—C18
N4—C17—N3—Mnl
C16—C17—N3—Mnl
C23—C18—N3—C17
C19—C18—N3—C17
C23—C18—N3—Mnl
C19—C18—N3—Mnl
02—Mn1—N3—C17
09—Mn1—N3—C17
NI—Mnl—N3—C17
0O1—Mn1—N3—C17
02—Mn1—N3—C18
09—Mnl1—N3—C18
NI—Mnl1—N3—C18
0O1—Mn1—N3—C18
N3—C17—N4—C23
C16—C17—N4—C23
N3—C17—N4—C24
Cl16—C17—N4—C24
C18—C23—N4—C17
C22—C23—N4—C17
C18—C23—N4—C24
C22—C23—N4—C24
C25—C24—N4—C17
C25—C24—N4—C23
C33—C32—N5—03
C31—C32—N5—03
C33—C32—N5—04
C31—C32—N5—04
C33—C32—N5—04'
C31—C32—N5—04'
C35—C34—N6—06
C33—C34—N6—06
C35—C34—N6—05
C33—C34—N6—05
C35—C36—N7—07
C31—C36—N7—07
C35—C36—N7—O08
C31—C36—N7—08
C39—C38—N8—010

~173.8 (3)
4.7 (4)
~177.4 (3)
1.6 3)
~49 (5)
174.0 (3)
~124.2 (3)
64.9 (4)
—0.8 (3)
179.1 (2)
170.76 (17)
—9.3 (4)
0.7 (3)
~179.7 3)
~169.4 (2)
10.1 (5)
~131.0 (2)
141.9 (2)
2.0 (3)
0.0 (2)
37.9 (3)
~49.2 (3)
170.9 (2)
168.9 (3)
0.6 (3)
~179.3 3)
178.4 (3)
~1.5(4)
-0.1(3)
~179.5 (3)
~178.0 (3)
2.6 (5)
—83.4 (4)
94.0 (4)
103.3 (4)
~76.8 (4)
~55.5(16)
124.4 (16)
~107 (2)
73 (2)

0.2 (5)
~179.7 (3)
178.9 (3)
~1.0 (5)
6.1 (4)
~173.6 (3)
~174.3 (3)
6.0 (4)
68.6 (5)
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N6—C34—C35—C36
C34—C35—C36—C31
C34—C35—C36—N7
02—C31—C36—C35
C32—C31—C36—C35
02—C31—C36—N7
C32—C31—C36—N7
09—C37—C38—C39
C42—C37—C38—C39
09—C37—C38—N8
C42—C37—C38—N8
C37—C38—C39—C40
N8—C38—C39—C40
C38—C39—C40—C41
C38—C39—C40—N09
C39—C40—C41—C42
N9—C40—C41—C42
C40—C41—C42—C37
C40—C41—C42—N10
09—C37—C42—C41
C38—C37—C42—C41
09—C37—C42—N10
C38—C37—C42—N10
N2—C2—N1—C3
C1—C2—N1—C3
N2—C2—NI1—Mnl
C1—C2—NI—Mnl
C4—C3—NI1—C2
C8—C3—NI1—C2
C4—C3—N1—Mnl
C8—C3—NI—Mnl
02—Mnl1—N1—C2
09—Mnl1—NI1—C2
N3—Mnl—N1—C2
O1—Mnl1—N1—C2

~178.9 (3)
0.9 (5)
~178.9 3)
179.7 (3)
2.4 (4)
0.6 (4)
177.3 3)
~173.4 (3)
7.2(5)

6.1 (4)
~173.3 (3)
~4.9 (5)
175.6 (3)
~1.3(5)
178.4 (3)
4.4 (5)
~1753 (3)
~1.6(5)
180.0 (3)
176.8 (3)
~3.8 (4)
~4.9 (5)
174.5 (3)
0.9 (3)
~177.6 (2)
173.22 (17)
-5.3 (4)
178.0 (3)
0.2(3)

7.0 (5)
~170.86 (19)
139.3 (2)
~130.8 (2)
6.1(3)
8.1(2)

C37—C38—N8—010
C39—C38—N8—O0l1
C37—C38—N8—Ol1
C41—C40—N9—O012
C39—C40—N9—012
C41—C40—N9—O013
C39—C40—N9—O013
C41—C42—N10—014
C37—C42—N10—014
C41—C42—N10—O015
C37—C42—N10—O015
C17—C16—01—C1
C17—C16—01—Mnl
C2—C1—01—Cl6
C2—C1—01—Mnl
02—Mnl1—01—C16
09—Mnl1—01—C16
N1—Mn1—01—C16
N3—Mnl—01—C16
02—Mnl1—0O1—C1
09—Mnl1—0O1—C1
N1—Mn1—01—C1
N3—Mnl1—O1—C1
C36—C31—02—Mnl
C32—C31—02—Mnl
09—Mn1—02—C31
NI—Mnl1—02—C31
N3—Mn1—02—C31
0O1—Mn1—02—C31
C42—C37—09—Mnl
C38—C37—09—Mnl
02—Mn1—09—C37
N1—Mn1—09—C37
N3—Mn1—09—C37
01—Mn1—09—C37

~110.9 (4)
~111.0 (4)
69.4 (4)
172.6 (3)
~7.1(5)
~7.5(5)
172.7 3)
20.3 (4)
~158.2(3)
~160.1 (3)
21.5 (4)
~174.1 2)
~153(3)
169.8 (2)
11.0 (3)
100.6 (2)
-69.3 (2)
~169.0 (2)
9.61 (19)
~101.3 ()
88.8 (2)
~10.92 (19)
167.7 (2)
-55.3(5)
126.9 (3)
~135.1 (3)
~24.0 (3)
126.6 (3)
51.1 (3)
—48.7 (4)
131.9 (3)
~137.0 3)
120.0 (3)
-33.2(3)
35.6 (3)
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