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In the centrosymmetric dinuclear title complex,
[Mn,(C;6H;(NO,),4(C,HsN,),(H,0),]-2H,0, the Mn" cation
is in a distorted octahedral coordination geometry defined by
two N atoms from a 1,10-phenanthroline ligand, one water O
atom and three O atoms from three 2-phenylquinoline-4-
carboxylate anions. A pair of 2-phenylquinoline-4-carboxylate
anions bridge two Mn cations, forming the dinuclear molecule.
An intramoleculr O—H---O hydrogen bond occurs. Inter-
molecular O—H---O and O—H---N hydrogen bonds are
present in the crystal structure.

Related literature

For applications of coordination polymers, see: Wang et al.
(2009); Xi et al. (2009); Xu et al. (2008); Ferey (2008). For a
related structure, see: Shen et al. (2007).

2H,0

Experimental

Crystal data

[Mn,(C16H10NO,)4(C1.HgN2)o-
(H20),]-2H,0

M, =1535.35

Monoclinic, PZL /c

a=14.926 (4) A

b =13.847 (4) A

c=17717 (5) A

Data collection

Bruker SMART CCD area-detector
diffractometer

Absorption correction: multi-scan
(SADABS; Bruker, 2001)
Tnin = 0.927, Tpax = 0.951

Refinement

R[F? > 20(F%)] = 0.039
wR(F?) = 0.113

S =1.03

8315 reflections

512 parameters

B=96.919 (4)°

V =3635.1 (18) A®
Z=2

Mo Ko radiation

u =042 mm™"

T =29 K

0.35 x 0.15 x 0.12 mm

31242 measured reflections
8315 independent reflections
5656 reflections with I > 20(I)
Rin = 0.044

H atoms treated by a mixture of
independent and constrained
refinement

Appax = 041 e A3

APmin = =028 ¢ A™?

4 restraints

Table 1

Selected bond lengths (A).

Mn1-01 2.1740 (14) Mnl1—-05 2.2358 (16)
Mnl1-03 2.1557 (15) Mnl—N3 2.2706 (16)
Mnl— 04 21148 (14)  Mnl—N4 22914 (15)
Symmetry code: (i) —x, —y, —z + 2.

Table 2 .

Hydrogen-bond geometry (A, °).

D-H--A D—H H--A D---A D-H--A
05—H54---02 0.85 (2) 1.81 (2) 2.630 (2) 161 (3)
05—H5B-- N2! 0.83 (2) 2.04 (2) 2.868 (2) 176
06—H6A- .-O1" 0.89 (5) 230 (5) 3.175 (3) 167
O6—H6B- - N1V 0.87 (2) 223 (2) 3.051 (3) 157

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

Data collection: SMART (Bruker, 2007); cell refinement: SAINT
(Bruker, 2007); data reduction: SAINT; program(s) used to solve
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine
structure: SHELXTL; molecular graphics: SHELXTL; software used
to prepare material for publication: SHELXTL.
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Bis(#-2-phenylquinoline-4-carboxylato)bis[aqua(1,10-phenanthroline)(2-phenylquinoline-4-
carboxylato)manganese(II)] dihydrate

W.-W. Li, Y. Bing, M.-Q. Zha, T.-H. Li and X. Li

Comment

Crystal engineering of coordination polymers have attracted a considerable ongoing research in the past few decades because
of their variety of topological architectures and the diverse fascinating functionalities for potential applications (Ferey, 2008;
Wang et al., 2009). 2-phenylquinoline-4-carboxylic acid, aside from the significance in biological systems (Xi et al., 2009;
Xu et al., 2008), also possesses fascinating coordination behaviors, such as asymmetric geometry and multiple coordination
sites, which has been widely used to design and synthesize metal-organic coordination complexes because of the carboxylate
group and/or pyridine nitrogen atom (Shen et al., 2007). Herein we report the preparation and characterization of a new
2-phenylquinoline-4-carboxylate-manganese(Il) complex, [Mn(C16H19NO3)4(Phen)>(H>0),].2H50.

Single-crystal X-ray diffraction analysis indicates the title complex possesses a dinuclear structure. The asymmetric unit
consists of four ligands, two phen ligands, two manganese ions, two coordinated water molecules and two guest water
molecules. A view of the manganese ion coordination is shown in Figure 1, where the metal center is coordinated in an
octahedral geometry by two N atoms from one phen with Mn—N distances ranging 2.2706 (16) and 2.2914 (15) A and
four O atoms from three ligands and one coordinated water molecule with Mn—O distances ranging from 2.1148 (14) to
2.2358 (16) A. The intermolecular O—H---O and O—H--N hydrogen bondings is helpful to the stabilization of the crystal
structure (Figure 2).

Experimental

2-Phenylquinoline-4-carboxylic acid (0.0123 g, 0.05 mmol), Mn(OAc),.2H,0 (0.0250 g, 0.10 mmol), phen (0.0198 g, 0.10
mmol) and KOH (0.0028 g, 0.05 mmol) in HyO solution (10 ml) were placed in a 25 ml stainless reactor fitted with a

Teflon liner and heated to 373 K for two days, then cooled to room temperature, yellow block like crystals were obtained
(yield, 50%).

Refinement

H atoms attached to C atoms were placed in calculated positions and treated using a riding-model approximation [C—H =
0.95-0.98 with Ujso(H) = 1.2Ueq(C)/1.5Ueq(C)]. H atoms bonded to O atoms were visible in the difference Fourier map

and refined freely.
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g L -__.___._,»._:. - Fig. 1. A view of the manganese ion coordination, showing the atoms 30% probability ellips-
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Fig. 2. Packing of title complex showing the three dimensional hydrogen bonding network.

Bis(p-2-phenylquinoline-4-carboxylato)bis[aqua(1,10-phenanthroline) (2- phenylquinoline-4-
carboxylato)manganese(ll)] dihydrate

Crystal data

[Mny(C16H19NO2)4(C12HsN2)2(H20)2]-2H,0 F(000) = 1588

M, =1535.35
Monoclinic, P2;/c
Hall symbol: -P 2ybc
a=14.926 (4) A
b=13.847(4) A
c=17717 (5 A
B=96.919 (4)°
V=3635.1(18) A3
zZ=2

Data collection

Bruker SMART CCD area-detector
diffractometer

Radiation source: fine-focus sealed tube
graphite

¢ and o scans

Absorption correction: multi-scan
(SADABS; Bruker, 2001)

Tmin = 0.927, Tpax = 0.951

31242 measured reflections

Dy=1.403Mgm >

Mo Ko radiation, A =0.71073 A

Cell parameters from 6315 reflections
0=2.2-25.3°

p=042 mm '

T=296K

Block, light-yellow

0.35x0.15 % 0.12 mm

8315 independent reflections
5656 reflections with /> 20(/)
Rint = 0.044

Omax = 27.5°, Opmin = 1.9°

h=-17—19
k=-17—17
[=-22-22
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Refinement

Primary atom site location: structure-invariant direct

2
Refinement on F° methods

Least-squares matrix: full Secondary atom site location: difference Fourier map

Hydrogen site location: inferred from neighbouring

R[F > 20(F*)] = 0.039 ites

H atoms treated by a mixture of independent and
constrained refinement

w=1/[62(Fy?) + (0.0558P)> + 0.2051P]
where P = (F,> + 2F2)/3

(A/6)max = 0.001

Apmax =041 ¢ A3

Apmin =-0.28¢ A73

WR(F?) =0.113

§=1.03

8315 reflections
512 parameters

4 restraints

Special details

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Ls. planes) are estimated using the full covariance mat-

rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes.

Refinement. Refinement of F~ against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F° 2, convention-
al R-factors R are based on F, with F set to zero for negative F?. The threshold expression of F> G(FZ) is used only for calculating R-

factors(gt) efc. and is not relevant to the choice of reflections for refinement. R-factors based on F? are statistically about twice as large
as those based on F, and R- factors based on ALL data will be even larger.

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (/fz )

X y z Uiso*/Ueq
Mnl 0.077680 (18) 0.13501 (2) 0.951424 (14) 0.03543 (10)
o1 0.22272 (9) 0.12800 (10) 0.98381 (8) 0.0504 (4)
02 0.24413 (10) 0.27644 (12) 1.03173 (10) 0.0738 (5)
03 0.06564 (9) —0.01826 (10) 0.93138 (7) 0.0443 (3)
04 ~0.04776 (10) ~0.12260 (10) 0.93530 (7) 0.0529 (4)
05 0.07358 (10) 0.29333 (10) 0.97558 (8) 0.0445 (3)
06 0.26767 (16) 0.5645 (2) 0.39858 (18) 0.1290 (10)
N1 0.53501 (11) 0.09953 (14) 1.12225 (10) 0.0557 (5)
N2 ~0.03456 (11) ~0.08570 (11) 0.65569 (8) 0.0402 (4)
N3 ~0.06204 (10) 0.15689 (12) 0.88748 (9) 0.0425 (4)
N4 0.09674 (10) 0.16239 (11) 0.82681 (8) 0.0373 (4)
Cl 0.27011 (13) 0.19290 (16) 1.01920 (11) 0.0463 (5)
2 0.36515 (12) 0.16419 (15) 1.05267 (10) 0.0428 (5)
c3 0.38370 (13) 0.06909 (15) 1.06611 (10) 0.0447 (5)
H3 0.3395 0.0234 1.0511 0.054*
c4 0.43546 (13) 0.23362 (16) 1.07405 (11) 0.0488 (5)
cs 0.42841 (15) 0.33411 (18) 1.06345 (15) 0.0666 (7)
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H5

C6

Hé6

C7

H7

C8

H8

C9

C10
Cl11
Cl12
H12
Cl13
H13
Cl14
H14
Cl15
H15
Cl6
H16
C17
CI18
C19
H19
C20
C21
H21
C22
H22
C23
H23
C24
H24
C25
C26
C27
C28
H28
C29
H29
C30
H30
C31
H31
C32
H32
C33
H33
C34

0.3738
0.50050 (18)
0.4943
0.58388 (18)
0.6329
0.59324 (16)
0.6487
0.51972 (13)
0.46890 (13)
0.48590 (14)
0.53980 (19)
0.5677
0.5518 (2)
0.5868
0.44751 (15)
0.4117
0.46197 (18)
0.4367
0.5133 (2)
0.5217
0.00152 (13)
~0.01582 (13)
0.05738 (13)
0.1150
~0.10419 (13)
~0.18619 (14)
~0.1846
~0.26733 (15)
~0.3204
~0.27174 (15)
-0.3275
~0.19513 (14)
~0.1989
~0.10912 (13)
0.04644 (13)
0.12600 (14)
0.11378 (16)
0.0557
0.1872 (2)
0.1778
0.21377 (15)
0.2236
0.28697 (18)
0.3454
0.2735 (2)
0.3225
~0.13864 (14)
~0.1366
~0.22241 (15)

0.3605
0.3939 (2)
0.4602
0.3551 (2)
0.3958
0.2594 (2)
0.2349
0.19506 (17)
0.03769 (16)
~0.06496 (17)
~0.0895 (2)
—0.0413
~0.1856 (3)
-0.2012
~0.13894 (17)
—0.1242
~0.2346 (2)
~0.2835
~0.2577 (2)
-0.3219
~0.06932 (13)
~0.07117 (12)
~0.06910 (12)
~0.0627
~0.07755 (13)
~0.07534 (15)
-0.0707
~0.07998 (17)
-0.0778
~0.08801 (17)
-0.0922
~0.08966 (15)
~0.0945
~0.08409 (13)
~0.07653 (12)
~0.07413 (13)
~0.06426 (16)
~0.0602
~0.0604 (2)
~0.0548
~0.07807 (16)
~0.0844
~0.0727 (2)
~0.0746
~0.0646 (2)
~0.0620
0.15679 (16)
0.1491
0.16763 (18)

1.0423
1.08366 (18)
1.0766
1.11501 (19)
1.1277
1.12680 (16)
1.1478
1.10771 (12)
1.10258 (11)
1.12264 (13)
1.18959 (17)
1.2206
1.2101 (2)
1.2554
1.07692 (15)
1.0318
1.09785 (18)
1.0662
1.1650 (2)
1.1795
0.90100 (10)
0.81476 (9)
0.77495 (10)
0.8010
0.77399 (10)
0.80722 (12)
0.8597
0.76262 (13)
0.7851
0.68346 (13)
0.6540
0.64978 (12)
0.5971
0.69350 (10)
0.69469 (10)
0.65102 (11)
0.57216 (12)
0.5466
0.53144 (15)
0.4788
0.68732 (13)
0.7399
0.64598 (16)
0.6711
0.56783 (17)
0.5401
0.91749 (14)
0.9698
0.87456 (17)

0.080*
0.0839 (9)
0.101*
0.0895 (10)
0.107*
0.0788 (8)
0.095*
0.0555 (6)
0.0479 (5)
0.0535 (5)
0.0868 (9)
0.104*
0.1048 (11)
0.126*
0.0610 (6)
0.073*
0.0808 (8)
0.097*
0.1006 (11)
0.121*
0.0393 (4)
0.0361 (4)
0.0369 (4)
0.044*
0.0378 (4)
0.0502 (5)
0.060*
0.0592 (6)
0.071*
0.0588 (6)
0.071*
0.0511 (5)
0.061*
0.0388 (4)
0.0364 (4)
0.0427 (5)
0.0607 (6)
0.073*
0.0793 (8)
0.095*
0.0579 (6)
0.069*
0.0776 (8)
0.093*
0.0811 (8)
0.097*
0.0568 (6)
0.068*
0.0708 (7)
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H34
C35
H35
C36
C37
C38
H38
C39
H39
C40
C41
C42
H42
C43
H43
C44
H44
H5A
Ho6A
H5B
Hé6B

~0.2750
~0.22613 (15)
-0.2818
~0.14736 (14)
~0.06530 (12)
~0.14444 (18)
~0.1983
~0.0665 (2)
~0.0672
0.01816 (15)
0.01878 (13)
0.10130 (18)
0.1036
0.17865 (17)
0.2343
0.17374 (14)
0.2273
0.1296 (12)
0.246 (4)
0.0596 (16)
0.3245 (14)

0.1682
0.17737 (18)
0.1837
0.17799 (15)
0.16867 (13)
0.18754 (17)
0.1933
0.18842 (16)
0.1953
0.17908 (14)
0.17047 (12)
0.18032 (16)
0.1870
0.17165 (16)
0.1713
0.16325 (15)
0.1580
0.3012 (19)
0.511 (3)
0.3279 (16)
0.556 (3)

Atomic displacement parameters (142 )

Mnl
(0]
02
03
04
05
06
N1
N2
N3
N4
Cl1
C2
c3
C4
Cs5
C6
C7
C8
C9
C10
Cl1
Cl12

Ull
0.03206 (16)
0.0319 (7)
0.0458 (9)
0.0499 (8)
0.0740 (10)
0.0489 (9)
0.0584 (15)
0.0352 (10)
0.0482 (10)
0.0327 (9)
0.0392 (9)
0.0342 (11)
0.0312 (10)
0.0324 (10)
0.0360 (11)
0.0440 (13)
0.0644 (18)
0.0492 (16)
0.0416 (13)
0.0342 (11)
0.0325 (11)
0.0356 (11)
0.0719 (19)

U22
0.04590 (18)
0.0636 (10)
0.0658 (11)
0.0459 (8)
0.0543 (9)
0.0483 (9)
0.160 (3)
0.0640 (12)
0.0409 (9)
0.0501 (10)
0.0388 (9)
0.0598 (14)
0.0594 (13)
0.0601 (14)
0.0587 (14)
0.0629 (16)
0.0606 (16)
0.076 (2)
0.0723 (18)
0.0675 (16)
0.0664 (15)
0.0649 (15)
0.091 (2)

0.8979 0.085*

0.79814 (17) 0.0706 (7)

0.7688 0.085*

0.76307 (13) 0.0533 (6)

0.81122 (11) 0.0394 (4)

0.68263 (14) 0.0675 (7)

0.6505 0.081*

0.65274 (12) 0.0643 (7)

0.6004 0.077*

0.69947 (10) 0.0460 (5)

0.77883 (10) 0.0364 (4)

0.67071 (12) 0.0590 (6)

0.6187 0.071*

0.71898 (12) 0.0579 (6)

0.7004 0.070*

0.79703 (11) 0.0462 (5)

0.8296 0.055%

0.9910 (15) 0.092 (10)*

0.418 (3) 0.27 (3)*

0.9376 (11) 0.074 (8)*

0.393 (2) 0.147 (16)*
U33 U12 U13 U23
0.02736 (14) ~0.00132 (13)  —0.00034 (10)  0.00228 (12)
0.0529 (8) 0.0000 (7) ~0.0070 (6) ~0.0057 (7)
0.1038 (13) 0.0064 (8) ~0.0157 (9) ~0.0141 (10)
0.0357 (7) ~0.0008 (6) ~0.0006 (6) ~0.0022 (6)
0.0314 (7) ~0.0159 (7) 0.0106 (7) 0.0016 (6)
0.0351 (7) 0.0036 (7) 0.0004 (6) 0.0055 (6)
0.165 (3) ~0.0228 (16) ~0.0017 (15) 0.058 (2)
0.0643 (11) 0.0023 (9) ~0.0086 (8) ~0.0085 (10)
0.0310 (8) ~0.0013 (7) 0.0028 (7) ~0.0004 (7)
0.0436 (9) 0.0020 (7) ~0.0003 (7) 0.0045 (7)
0.0333 (8) ~0.0007 (7) 0.0021 (7) 0.0023 (6)
0.0438 (11) 0.0004 (10) ~0.0007 (9) ~0.0015 (10)
0.0370 (10) ~0.0011 (9) 0.0013 (8) ~0.0040 (9)
0.0411 (10) ~0.0051 (9) 0.0020 (8) ~0.0039 (9)
0.0507 (11) ~0.0005 (10) 0.0005 (9) ~0.0075 (10)
0.0895 (18) ~0.0001 (11) ~0.0059 (12) ~0.0023 (13)
0.123 (2) ~0.0089 (14) ~0.0045 (16) ~0.0095 (16)
0.136 (3) ~0.0146 (14) ~0.0169 (16) ~0.0197 (18)
0.115 (2) ~0.0048 (12) ~0.0214 (13) ~0.0172 (16)
0.0622 (13) ~0.0025 (10) ~0.0045 (10) ~0.0117 (11)
0.0438 (11) 0.0006 (10) 0.0002 (8) ~0.0043 (10)
0.0607 (13) 0.0041 (10) 0.0086 (10) 0.0064 (11)
0.089 (2) 0.0023 (16) ~0.0221 (15) 0.0191 (17)
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Cl13
Cl14
Cl15
Cl6
C17
CI18
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38
C39
C40
C41
C42
C43
C44

0.081 (2)
0.0473 (13)
0.0659 (17)
0.070 (2)

0.0510 (12)
0.0508 (12)
0.0452 (11)
0.0457 (11)
0.0544 (13)
0.0465 (13)
0.0471 (13)
0.0522 (13)
0.0476 (11)
0.0477 (11)
0.0530 (12)
0.0676 (16)
0.096 (2)

0.0540 (14)
0.0559 (16)
0.077 (2)

0.0403 (12)
0.0357 (13)
0.0376 (13)
0.0480 (13)
0.0385 (11)
0.0729 (18)
0.097 (2)

0.0725 (15)
0.0479 (11)
0.098 (2)

0.0742 (17)
0.0454 (12)

Geometric parameters (4, °)

Mnl—Ol
Mnl—O03
Mnl—O04!
Mnl—O05
Mnl—N3
Mnl—N4
01—Cl1
02—Cl1
03—C17
04—C17

04—Mnl
05—H5A
05—H5B
06—H6A

0.107 (3)
0.0657 (16)
0.0637 (18)
0.074 (2)
0.0358 (10)
0.0271 (9)
0.0322 (10)
0.0300 (10)
0.0543 (13)
0.0728 (16)
0.0681 (15)
0.0577 (13)
0.0320 (10)
0.0290 (10)
0.0370 (11)
0.0712 (16)
0.093 (2)
0.0623 (15)
0.094 (2)
0.088 (2)
0.0635 (15)
0.0710 (17)
0.0639 (16)
0.0389 (11)
0.0320 (10)
0.0573 (15)
0.0507 (14)
0.0303 (10)
0.0273 (9)
0.0468 (13)
0.0529 (13)
0.0493 (12)

2.1740 (14)
2.1557 (15)
2.1148 (14)
2.2358 (16)
2.2706 (16)
2.2914 (15)
1.263 (2)
1.248 (2)
1.258 (2)
1.250 (2)
2.1148 (14)
0.854 (17)
0.832 (16)
0.89 (5)

0.120 (3) 0.008 (2)
0.0718 (15) 0.0024 (11)
0.115 (2) ~0.0006 (14)
0.158 (3) 0.0129 (17)
0.0318 (9) 0.0030 (9)
0.0304 (9) ~0.0017 (8)
0.0329 (9) ~0.0028 (8)
0.0383 (10) 0.0012 (8)
0.0432 (11) 0.0020 (10)
0.0600 (14) 0.0053 (11)
0.0593 (14) 0.0024 (11)
0.0416 (11) 0.0026 (11)
0.0362 (9) 0.0016 (8)
0.0330 (9) ~0.0036 (8)
0.0397 (10) ~0.0076 (9)
0.0458 (12) ~0.0172 (12)
0.0540 (14) ~0.0284 (17)
0.0593 (14) ~0.0010 (11)
0.085 (2) ~0.0095 (14)
0.087 (2) ~0.0254 (16)
0.0676 (14) 0.0058 (10)
0.105 (2) 0.0055 (11)
0.103 (2) 0.0013 (11)
0.0662 (14) ~0.0002 (10)
0.0442 (10) 0.0014 (8)
0.0612 (15) ~0.0026 (13)
0.0376 (11) 0.0020 (14)
0.0329 (10) 0.0008 (10)
0.0314 (9) 0.0001 (8)
0.0333 (11) 0.0043 (13)
0.0527 (13) 0.0043 (12)
0.0451 (11) 0.0018 (9)

Cl6—H16

C17—C18

C18—Cl19

C18—C20

C19—C26

C19—H19

C20—C21

C20—C25

C21—C22

C21—H21

C22-C23

C22—H22

C23—C24

C23—H23

~0.0144 (19) 0.048 (2)

0.0153 (11) ~0.0016 (13)
0.0207 (16) 0.0011 (16)
0.017 (2) 0.034 (2)
0.0074 (8) ~0.0016 (8)
0.0050 (8) ~0.0009 (7)
0.0027 (8) ~0.0007 (7)
0.0079 (8) 0.0007 (8)
0.0108 (10) ~0.0009 (9)
0.0131 (11) ~0.0003 (12)
~0.0012 (11) 0.0014 (12)
~0.0016 (9) ~0.0006 (10)
0.0030 (8) 0.0008 (8)
0.0065 (8) ~0.0011 (7)
0.0126 (9) ~0.0050 (8)
0.0170 (11) 0.0027 (11)
0.0323 (15) ~0.0033 (13)
0.0145 (11) ~0.0077 (11)
0.0192 (14) ~0.0171 (16)
0.0448 (16) ~0.0155 (16)
0.0102 (11) 0.0108 (11)
0.0063 (13) 0.0196 (15)

~0.0219 (13) 0.0163 (15)
~0.0210 (11) 0.0051 (10)

—0.0092 (8)

0.0026 (8)

~0.0377 (13) 0.0075 (12)
~0.0225 (12) 0.0039 (10)
~0.0026 (10) 0.0021 (8)

~0.0054 (8)
0.0142 (12)
0.0322 (12)
0.0100 (9)

0.0011 (7)
0.0040 (9)
0.0046 (10)
0.0049 (9)

0.9300
1.519 (2)
1.370 3)
1.428 (3)
1.415 (2)
0.9300

1.421 (3)
1.422 (3)
1.366 (3)
0.9300

1.400 (3)
0.9300

1352 (3)
0.9300
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06—H6B
NI—C10
NI1—C9
N2—C26
N2—C25
N3—C33
N3—C37
N4—C44
N4—C41
Ccl—C2
C2—C3
C2—C4
C3—Cl10
C3—H3
C4—C5
C4—C9
C5—C6
C5—H5
C6—C7
C6—H6
C7—C8
C7—H7
C8—C9
C8—H8
C10—Cl11
Cl1—Cl4
Cl1—CI2
Cl12—C13
Cl2—HI2
C13—C16
C13—HI3
Cl4—C15
Cl4—Hl14
C15—C16
C15—HI5
04—Mn1—03
04-—Mnl1—Ol
03—Mnl1—O1
04—Mnl1—O05
03—Mnl—O05
01—Mnl—O05
04 Mn1—N3
03—Mnl—N3
O1—Mnl—N3
05—Mnl—N3
04Mn1—N4
03—Mnl—N4
O1—Mnl—N4

0.874 (18)
1.321 (3)
1.362 (3)
1.324 (2)
1.367 (2)
1.318 (3)
1.356 (2)
1.321 (2)
1.360 (2)
1.523 (3)
1.361 (3)
1.440 (3)
1.423 (3)
0.9300
1.406 (3)
1.429 (3)
1.370 3)
0.9300
1.407 (4)
0.9300
1.346 (4)
0.9300
1.422 (3)
0.9300
1.479 (3)
1.386 (3)
1.393 (3)
1.385 (4)
0.9300
1.362 (4)
0.9300
1.385 (3)
0.9300
1.372 (4)
0.9300

93.06 (5)
93.63 (6)
93.45 (5)
83.35 (5)
173.29 (5)
92.44 (5)
101.43 (6)
89.76 (5)
164.42 (6)
85.41 (6)
173.08 (6)
91.24 (5)
91.51 (6)

C24—C25
C24—H24
C26—C27
C27—C30
C27—C28
C28—C29
C28—H28
C29—C32
C29—H29
C30—C31
C30—H30
C31—C32
C31—H31
C32—H32
C33—C34
C33—H33
C34—C35
C34—H34
C35—C36
C35—H35
C36—C37
C36—C38
C37—C41
C38—C39
C38—H38
C39—C40
C39—H39
C40—C42
C40—C41
C42—C43
C42—H42
C43—C44
C43—H43
C44—H44

C19—C18—C20
C19—C18—C17
C20—C18—C17
C18—C19—C26
C18—C19—H19
C26—C19—H19
C21—C20—C25
C21—C20—C18
C25—C20—C18
C22—C21—C20
C22—C21—H21
C20—C21—H21
C21—C22—C23

1.419 (3)
0.9300
1.494 (3)
1.389 (3)
1.394 (3)
1.383 (3)
0.9300
1.371 (4)
0.9300
1.389 (3)
0.9300
1.379 (4)
0.9300
0.9300
1.391 (3)
0.9300
1.355 (4)
0.9300
1.394 (3)
0.9300
1.412 (2)
1.437 (3)
1.442 (3)
1.336 3)
0.9300
1.430 (3)
0.9300
1.397 (3)
1.410 (2)
1.357 (3)
0.9300
1.398 (3)
0.9300
0.9300

119.09 (16)
117.88 (16)
123.01 (16)
120.86 (17)

119.6
119.6
118.27 (17)
125.33 (17)
116.37 (16)
120.49 (19)
119.8
119.8

121.0 (2)
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05—Mnl—N4
N3—Mnl—N4
Cl—Ol1—Mnl
C17—03—Mnl
C17—04—Mnl!
Mnl—O5—HS5A
Mnl—O5—H5B
H5A—05—H5B
H6A—06—H6B
C10—N1—C9
C26—N2—C25
C33—N3—C37
C33—N3—Mnl
C37—N3—Mnl
C44—N4—C41
C44—N4—Mnl
C41—N4—Mnl
02—C1—O01
02—C1—C2
01—C1—C2
C3—C2—C4
C3—C2—Cl
C4—C2—Cl
C2—C3—CI10
C2—C3—H3
C10—C3—H3
C5—C4—C9
C5—C4—C2
C9—C4—C2
C6—C5—C4
C6—C5—H5
C4—C5—H5
C5—C6—C7
C5—C6—H6
C7—C6—H6
C8—C7—C6
C8—C7—H7
C6—C7—H7
C7—C8—C9
C7—C8—H8
C9—C8—H8
N1—C9—C8
N1—C9—C4
C8—C9—C4
N1—C10—C3
N1—C10—Cl1
C3—C10—Cl1
Cl4—Cl11—CI2
C14—C11—C10

91.81 (5)
73.16 (6)
125.43 (13)
131.91 (12)
135.50 (12)
97.9 (18)
114.8 (18)
109 (2)
109 (4)
118.48 (18)
119.27 (15)
118.26 (17)
126.01 (14)
115.71 (12)
118.01 (16)
126.95 (13)
114.80 (12)
125.48 (19)
117.87 (18)
116.57 (19)
118.27 (18)
118.76 (18)
122.91 (19)
121.80 (19)
119.1

119.1
118.26 (19)
125.80 (19)
115.9 (2)
1212 (2)
119.4

119.4

120.1 (3)
119.9

119.9

120.5 (2)
119.8

119.8

121.1 (2)
119.4

119.4

117.1 (2)
124.13 (19)
118.7 (2)
121.3 (2)
117.27 (18)
121.37 (19)
118.2 (2)
121.5 (2)

C21—C22—H22
C23—C22—H22
C24—C23—C22
C24—C23—H23
C22—C23—H23
C23—C24—C25
C23—C24—H24
C25—C24—H24
N2—C25—C24

N2—C25—C20

C24—C25—C20
N2—C26—C19

N2—C26—C27

C19—C26—C27
C30—C27—C28
C30—C27—C26
C28—C27—C26
C29—C28—C27
C29—C28—H28
C27—C28—H28
C32—C29—C28
C32—C29—H29
C28—C29—H29
C27—C30—C31
C27—C30—H30
C31—C30—H30
C32—C31—C30
C32—C31—H31
C30—C31—H31
C29—C32—C31
C29—C32—H32
C31—C32—H32
N3—C33—C34

N3—C33—H33

C34—C33—H33
C35—C34—C33
C35—C34—H34
C33—C34—H34
C34—C35—C36
C34—C35—H35
C36—C35—H35
C35—C36—C37
C35—C36—C38
C37—C36—C38
N3—C37—C36

N3—C37—C41

C36—C37—C41
C39—C38—C36
C39—C38—H38

119.5
119.5

120.2 (2)
119.9

119.9
121.04 (19)
119.5

119.5
117.91 (16)
123.08 (17)
119.01 (18)
121.24 (17)
117.69 (16)
121.07 (17)
118.04 (19)
121.57 (17)
120.35 (19)
120.7 (2)
119.7

119.7

120.8 (2)
119.6

119.6

120.8 (2)
119.6

119.6

120.3 (3)
119.8

119.8

119.4 (2)
120.3

120.3
123.1(2)
118.5

118.5

118.9 (2)
120.6

120.6

120.7 (2)
119.7

119.7

116.6 (2)
124.8 (2)
118.7 (2)
122.51 (19)
118.05 (15)
119.44 (18)
121.7 (2)
119.1
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C12—CI11—C10
C13—C12—Cl11
C13—CI12—H12
Cl11—C12—HI12
Cl16—C13—C12
C16—C13—H13
C12—C13—H13
Cl15—C14—Cl11
C15—C14—H14
Cl11—C14—H14
Cl16—C15—Cl14
Cl16—C15—H15
C14—C15—H15
C13—C16—CI15
C13—C16—H16
C15—Cl16—H16
04—C17—03
04—C17—C18
03—C17—C18

Symmetry codes: (i) —x, —y, —z+2.

Hydrogen-bond geometry (4, ©)

D—H-A
05—H5A+02

05—H5B--N2'l
06—H6A--011
06—H6BN1™

Symmetry codes: (ii) —x, y+1/2, —z+3/2; (iii) x, —y+1/2, z—1/2; (iv) —x+1, y+1/2, —z+3/2.

120.3 (2)
120.1 (3)
120.0
120.0
1212 (3)
119.4

119.4

120.7 (3)
119.7

119.7

120.5 (3)
119.8

119.8

119.3 (3)
120.3

120.3
125.87 (17)
116.12 (17)
117.94 (17)

D—H
0.85 (2)
0.83 (2)
0.89 (5)
0.87 (2)

C36—C38—H38
C38—C39—C40
C38—C39—H39
C40—C39—H39
C42—C40—C41
C42—C40—C39
C41—C40—C39
N4—C41—C40

N4—C41—C37

C40—C41—C37
C43—C42—C40
C43—C42—H42
C40—C42—H42
C42—C43—C44
C42—C43—H43
C44—C43—H43
N4—C44—C43

N4—C44—H44

C43—C44—H44

Hed
1.81(2)
2.04 (2)
2.30 (5)
223 (2)

Dot
2.630 (2)
2.868 (2)
3.175 (3)
3.051 (3)

119.1
121.4 (2)
119.3

119.3
117.73 (18)
1233 (2)
119.0 (2)
122.17 (18)
118.04 (15)
119.79 (17)
119.65 (19)
120.2
120.2

119.3 (2)
120.4
120.4
123.18 (19)
118.4

118.4

D—H-A
161 (3)
176.

167.

157.
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Fig. 1
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Fig. 2
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