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Key indicators: single-crystal X-ray study; T = 292 K; mean o(C—C) = 0.005 A;

R factor = 0.043; wR factor = 0.113; data-to-parameter ratio = 17.9.

In the cation of the title compound, [Ni(CsH4N;)e](C;Hs-
Br,0,),-2CsH;NO, the Ni ion lies on an inversion center and
is coordinated in a slightly distorted octahedral environment
by six N atoms from six imidazole ligands. In the crystal
structure, cations, anions and solvent molecules are linked by
intermolecular N—H---O hydrogen bonds into one-dimen-
sional chains along [010]. In addition, the crystal structure is
stabilized by weak C—H- - -O and C—H- - -N hydrogen bonds.
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For related literature, see: Gelman et al. (2002).
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Experimental
Crystal data

[Ni(CsHuN,)6](C;H3Br,05),-- B = 100.408 (2)°

2C3H7NO V =23672 (4) A3
=1171.22 Z=2
Monochmc P2,/c Mo Ko radiation
a=14.7271 (13) A =384 mm™’
b =9.0221 (8) A T=292(2)K

¢ =18.1143 (16) A 0.25 x 0.20 x 0.20 mm

Data collection

Bruker SMART CCD
diffractometer

Absorption correction: multi-scan
(SADABS; Bruker, 2001)
Tmin = 0.308, Tax = 0.392
(expected range = 0.365-0.464)

13477 measured reflections
5147 independent reflections
3646 reflections with 7 > 20(1)
Ri, = 0.031

Refinement

R[F? > 20(F%)] = 0.043
wR(F?) = 0.113

S =1.01

288 parameters
H-atom parameters constrained
ApPmax = 057 € A’

5147 reflections Apmin = =032 e A3

Table 1

Selected geometric parameters (A, °).

Nil—N5 2.121 (2) Nil—N1 2.138 (2)
Nil—N3 2.128 (2)

N5—Nil —N&' 180 N3—Nil—N1* 91.48 (9)
N5—Nil —N3' 91.41 (9) N5—Nil—N1 90.14 (9)
N5—Nil—N3 88.59 (9) N3—Nil—N1 88.52 (9)
N3'—Nil—N3 180 N1'—Nil—N1 180
N5—Nil —N1 89.86 (9)

Symmetry code: (i) —x + 1, —y, —z.

Table 2 .

Hydrogen-bond geometry (A, °).

D—H---A D—H H---A D---A D—H---A
N2—H24.--03" 0.86 1.92 2.764 (5) 169
N4—H4A4---02% 0.86 1.85 2.703 (3) 170
N6—H6A- - -02" 0.86 1.97 2.772 (3) 155
C7—H7-- N1 0.93 2.57 3.076 (4) 115
C8—HS---01" 0.93 2.59 3.264 (5) 130
C3—H3.- N3 0.93 2.57 3.053 (4) 113

—x+1,-y,—z (i) —x+1,y—L—-z+% (i)
—y+lz-L () —xy+i—z+1L

Symmetry  codes: (i)
—x+Ly+L—z+% (v x,

Data collection: SMART (Bruker, 2001); cell refinement: SAINT
(Bruker, 2001); 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) and PLATON (Spek, 2003); software
used to prepare material for publication: SHELXTL.

This work was supported by the Natural Science Founda-
tion of Hubei Province (No. Q20082601) and the Foundation
of Xiaogan University (Z2008012).

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: LH2618).
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Hexakis(1H-imidazole-lcN3)nickel(II) bis(2,4-dibromo-6-formylphenolate) N,N-dimethylformam-
ide disolvate

Y. Ding and C. Li

Comment

Due to the weak coordination strength of dibromosalicylaldehydenate anions with transition metals, the dibromosalicylal-
dehydenate usually acts as the counterbalance of the charge. Herein, we report the crystal structure of such a compound,
[Ni(Im)g](DBSH);, 2DMF, (I), (Im = imidazole; HyDBSH =3,5-dibromosalicylaldehyde; DMF =N,N-dimethylformamide).
The molecular structure of (I) is shown in Fig.1. The Ni'lion lying on an inversion center has a distorted octahedral geometry
being coordinated by six N atoms from six imidazole ligands. Atoms N3, N3i, NS5 & N5ic0mprise the equatorial plane,

whereas the other two N atoms (N1 & Nli) occupy the axial positions (symmetry code as is Table 1). The Ni—N distances
(Table 1), and the average Ni—N bond length of 2.12 A, are longer than the Ni—N distances in [Ni(nap)(bip)](Cl)(nap =

1-naphthyl; bip :2,2'—bipyridine—N,Nv ; Ni—N 1.919 (8) A) (Gelman et al., 2002). As shown in Fig.2, an organic cation layer
is linked to an inorganic anionic layer through a series of N—H-*O, C—H-*O and C—H--"N hydrogen bonds (Table 2), and

adjacent 3,5-dibromosalicylaldehydenate anions are antiparallel. The hydrogen bonds stabilize the crystal structure.

Experimental

The title compound was prepared by adding Ni(Ac),2H,0O (0.110 g, 0.5 mmol) to a solution of Hy(DBSH) 0.122 mg (0.5

mmol) in methanol (20 mL) and DMF (20 ml). After stirring the mixture for 2 h, the solution was filtered and kept for
several days at ambient temperature to evaporate. Brown block-like crystals were obtained.

Refinement

All H atoms were placed in geometrically idealized positions and refined in the riding- model approximation, with N-H =
0.86 A and C—H = 0.93 or 0.96 A and Ujso(H) = 1.2Ueq(C,N) or 1.5Ueq(Crnethy1)

Figures

Fig. 1. The molecular structure of (I), showing displacement ellipsoids at the 30% probability
level [symmetry code: (i) -x+1, -y, -z]. H atoms have been omitted.
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iy o Fig. 2. Part of the crystal structure showing hydrogen bonds as dashed lines.

Hexkis(1 H-imidazole-KNg)nickeI(II) bis(2,4-dibromo-6-formylphenolate) N,N-dimethylformamide disolvate

Crystal data
[Ni(C3H4N2)6](C7H3Br20,)2-2C3H/NO
M,=1171.22
Monoclinic, P2,/c
Hall symbol: -P 2ybc
a=147271 (13) A
h=9.0221 (8) A
c=18.1143 (16) A

B =100.408 (2)°
V=2367.2(4) A®
zZ=2

Data collection

Bruker SMART CCD
diffractometer

Radiation source: fine-focus sealed tube
Monochromator: graphite

T=292(2) K

¢ and o scans

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

Tmin = 0.309, Tax = 0.392

13477 measured reflections

Refinement
Refinement on 7~

Least-squares matrix: full
R[F? > 20(F?)] = 0.043
WR(F?) =0.113

S$=1.01
5147 reflections

Fooo= 1172
Dy=1.643Mgm >

Mo Ko radiation
A=0.71073 A

Cell parameters from 3743 reflections
0=23-25.2°

w=23.84mm

T=292(2)K

Block, brown

0.25 x 0.20 x 0.20 mm

5147 independent reflections

3646 reflections with /> 2o(/)
Rint=0.031

Omax = 27.0°

Omin = 1.4°

h=-18—10

k=-11-10
[=-23-23

Secondary atom site location: difference Fourier map

Hydrogen site location: inferred from neighbouring
sites

H-atom parameters constrained
w = 1/[cX(F,2) + (0.0625P)*]

where P = (Fy> + 2F.2)/3

(A/6)max = 0.001

Apmax =0.57 ¢ A7
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288 parameters APmin=-0.32¢ A

Primary atom site location: structure-invariant direct

Extinction correction: none
methods

Special details

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 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 /> against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F2, convention-
al R-factors R are based on F, with F set to zero for negative F?. The threshold expression of > G(Fz) 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 (ffz )

X y z Uiso*/Ueq
Nil 0.5000 0.0000 0.0000 0.03274 (14)
Brl 0.24272 (2) 0.17200 (5) 0.27116 (2) 0.06303 (15)
Br2 ~0.11882 (4) 0.03677 (8) 0.12533 (3) 0.1107 (2)
N1 0.52342 (17) —0.0719 (3) 0.11435 (13) 0.0402 (6)
N2 0.5794 (2) ~0.0782 (4) 0.23540 (15) 0.0586 (8)
H2A 0.6097 —0.0524 0.2786 0.070*
N3 0.56038 (16) 0.2073 (3) 0.03727 (13) 0.0393 (6)
N4 0.6664 (2) 0.3744 (3) 0.07883 (15) 0.0524 (7)
H4A 0.7192 0.4175 0.0890 0.063*
N5 0.36975 (16) 0.0871 (3) 0.01215 (13) 0.0379 (6)
N6 0.25325 (17) 0.2412 (3) —0.00608 (16) 0.0487 (7)
Ho6A 0.2142 0.3053 —0.0279 0.058*
C16 ~0.0057 (2) ~0.0903 (4) 0.41722 (18) 0.0451 (8)
H16 0.0403 —0.0923 0.4598 0.054*
N8 0.2044 (3) 0.7094 (4) 0.1345 (2) 0.0744 (9)
o1 ~0.0693 (3) ~0.1323 (4) 0.42179 (16) 0.0882 (9)
02 0.17355 (14) 0.0277 (2) 0.40408 (11) 0.0457 (5)
03 0.3141 (2) 0.5358 (4) 0.13585 (18) 0.0927 (10)
Cl 0.4906 (2) ~0.1939 (4) 0.1457 (2) 0.0545 (9)
H1 0.4506 —0.2635 0.1195 0.065*
2 0.5247 (3) ~0.1991 (5) 0.2203 (2) 0.0647 (10)
H2 0.5130 —0.2710 0.2542 0.078*
c3 0.5773 (2) ~0.0056 (4) 0.17004 (18) 0.0498 (8)
H3 0.6100 0.0809 0.1651 0.060*
c4 0.6477 (2) 0.2437 (4) 0.04387 (17) 0.0465 (8)
H4 0.6916 0.1858 0.0264 0.056*
cs 0.5854 (3) 0.4248 (4) 0.0949 (2) 0.0609 (10)
H5 0.5761 0.5129 0.1192 0.073*
c6 0.5208 (2) 0.3220 (4) 0.06879 (19) 0.0517 (8)
H6 0.4586 0.3285 0.0719 0.062*
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C7
H7
C8
H8
C9
H9
C10
Cl11
Cl12
Cl13
H13
Cl14
Cl15
H15
C19
H19
C17
H17A
H17B
H17C
CI18
HI18A
H18B
H18C

0.3228 (2)
0.3367
0.2548 (2)
0.2149
0.3262 (2)
0.3435
0.1241 (2)
0.1103 (2)
0.0195 (2)
~0.0480 (2)
~0.1067
~0.0282 (3)
0.0579 (2)
0.0707
0.2451 (3)
0.2195
0.2366 (4)
0.1915
0.2455
0.2940
0.1235 (4)
0.1126
0.1332
0.0710

0.1833 (3)
0.2082
0.1816 (4)
0.2021
0.0860 (4)
0.0277
0.0919 (4)
0.0322 (3)
-0.0232 (3)
~0.0201 (4)
~0.0573
0.0373 (4)
0.0958 (4)
0.1374
0.6031 (5)
0.5749
0.7550 (7)
0.7283
0.8604
0.7065
0.7834 (6)
0.7516
0.8886
0.7590

Atomic displacement parameters (142 )

Nil
Brl
Br2
N1
N2
N3
N4
N5
N6
Cl6
N8
o1
02
03
Cl
C2
C3
C4
C5
Co6

Ull

0.0284 (3)
0.0482 (2)
0.0836 (4)
0.0382 (14)
0.067 (2)
0.0374 (14)
0.0472 (17)
0.0311 (13)
0.0337 (14)
0.0262 (15)
0.088 (3)
0.111 3)
0.0361 (12)
0.099 (3)
0.050 (2)
0.070 (3)
0.054 (2)
0.0444 (19)
0.061 (2)
0.0444 (19)

U22

0.0338 (3)
0.0825 (3)
0.1536 (5)
0.0433 (15)
0.071 (2)
0.0380 (14)
0.0496 (17)
0.0386 (14)
0.0465 (16)
0.059 (2)
0.061 (2)
0.091 (2)
0.0528 (14)
0.093 (2)
0.056 (2)
0.075 (3)
0.055 (2)
0.047 (2)
0.042 (2)
0.0440 (19)

~0.03379 (18) 0.0434 (7)

~0.0803 0.052*

0.0622 (2) 0.0590 (9)

0.0952 0.071*

0.07290 (19) 0.0522 (8)

0.1154 0.063*

0.27542 (18) 0.0461 (7)

0.34538 (18) 0.0400 (7)

0.34397 (18) 0.0455 (8)

0.2791 (2) 0.0546 (9)

0.2801 0.066*

0.2142 (2) 0.0584 (9)

0.21212 (18) 0.0565 (9)

0.1681 0.068*

0.1056 (2) 0.0727 (11)

0.0569 0.087*

0.2115 (3) 0.1150 (19)

0.2414 0.173*

0.2134 0.173*

0.2308 0.173*

0.0939 (3) 0.1070 (17)

0.0425 0.161*

0.0961 0.161*

0.1162 0.161*
U33 U12 U13
0.0357 (3) 0.0004 (2) 0.0047 (2)
0.0575 (2) ~0.01576 (18)  0.00701 (17)
0.0743 (3) ~0.0336 (3) ~0.0404 (3)
0.0396 (14) 0.0043 (12) 0.0087 (11)
0.0378 (15) 0.0125 (17) 0.0083 (14)
0.0418 (14) ~0.0036 (11) 0.0047 (11)
0.0562 (17) ~0.0136 (13) ~0.0017 (13)
0.0442 (14) 0.0012 (10) 0.0070 (11)
0.0626 (17) 0.0100 (12) 0.0001 (12)
0.0451 (18) ~0.0011 (15) ~0.0081 (13)
0.069 (2) ~0.0127 (19) 0.0011 (19)
0.0664 (18) ~0.015 (2) 0.0265 (18)
0.0436 (12) 0.0005 (9) ~0.0051 (10)
0.079 (2) 0.002 (2) ~0.0024 (19)
0.058 (2) 0.0017 (16) 0.0107 (16)
0.053 (2) 0.004 (2) 0.0205 (19)
0.0405 (17) 0.0034 (16) 0.0089 (15)
0.0474 (18) ~0.0039 (15) 0.0072 (14)
0.077 (3) ~0.0013 (17) 0.005 (2)
0.066 (2) 0.0017 (15) 0.0070 (16)

U23

~0.0001 (2)
0.00634 (18)
0.0199 (3)
0.0020 (12)
0.0040 (15)
~0.0010 (11)
~0.0045 (14)
~0.0019 (11)
~0.0058 (14)
~0.0160 (16)
~0.0037 (18)
0.0002 (16)
~0.0011 (10)
0.0033 (18)
0.0111 (17)
0.019 (2)
~0.0004 (16)
~0.0012 (16)
~0.0146 (19)
~0.0112 (16)
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C7 0.0353 (16) 0.0476 (19) 0.0443 (17) 0.0019 (14) ~0.0006 (13) ~0.0022 (15)
C8 0.050 (2) 0.067 (2) 0.066 (2) 0.0175 (18) 0.0270 (18) 0.0084 (19)
C9 0.050 (2) 0.055 (2) 0.055 (2) 0.0130 (16) 0.0214 (16) 0.0123 (16)
C10 0.0384 (17) 0.0481 (19) 0.0507 (18) ~0.0033 (14) 0.0051 (14) 0.0018 (15)
Cll 0.0319 (16) 0.0354 (17) 0.0498 (18) 0.0041 (12) ~0.0002 (13) ~0.0057 (13)
c12 0.0368 (17) 0.048 (2) 0.0504 (19) 0.0013 (14) 0.0029 (14) ~0.0005 (15)
C13 0.0382 (19) 0.057 (2) 0.064 (2) ~0.0085 (15) ~0.0036 (16) ~0.0035 (17)
Cl4 0.052 (2) 0.065 (2) 0.050 (2) ~0.0074 (17) ~0.0156 (16) 0.0011 (17)
C1s 0.059 (2) 0.061 (2) 0.0443 (18) ~0.0076 (18) ~0.0037 (16) 0.0047 (17)
C19 0.088 (3) 0.068 (3) 0.058 (2) ~0.020 (2) 0.004 (2) 0.002 (2)
C17 0.147 (5) 0.104 (4) 0.090 (4) ~0.009 (4) 0.010 (3) -0.022 3)
C18 0.108 (4) 0.073 (3) 0.126 (4) 0.000 (3) ~0.015 (3) 0.004 (3)

Geometric parameters (4, °)

Nil—NS5 2.121 (2) 02—Cl1 1.282 (4)
Nil_N5! 2.121 (2) 03—C19 1.224 (5)
Nil—N3! 2.128 (2) Cl—C2 1.355(5)
Nil—N3 2.128 (2) Cl—H]1 0.9300
Nil_N1 2.138 (2) C2—H2 0.9300
Nil—NI1 2.138 (2) C3—H3 0.9300
Brl—C10 1.905 (3) C4—H4 0.9300
Brl—HS 3.1509 C5—C6 1.351 (5)
Br2—Cl4 1.896 (3) C5—H5 0.9300
N1—C3 1.309 (4) C6—H6 0.9300
NI1—Cl 1.366 (4) C7—H7 0.9300
N2—C3 1.348 (4) C8—C9 1.346 (5)
N2—C2 1.354 (5) C8—HS8 0.9300
N2—H2A 0.8600 C9—H9 0.9300
N3—C4 1.312 (4) C10—C15 1.365 (4)
N3—C6 1.362 (4) C10—C11 1.425 (4)
N4—C4 1.343 (4) Cl1—C12 1.424 (4)
N4—C5 1.357 (4) Cl2—C13 1.396 (5)
N4—H4A 0.8600 C13—C14 1.364 (5)
N5—C7 1.310 (4) C13—H13 0.9300
N5—C9 1.370 (4) Cl4—C15 1.381 (5)
N6—C7 1.327 (4) Cl15—HI15 0.9300
N6—C8 1.345 (4) C19—H19 0.9300
N6—H6A 0.8600 Cl7—HI7A 0.9600
C16—01 1.028 (4) Cl17—HI17B 0.9600
Cl6—Cl12 1.563 (5) Cl17—H17C 0.9600
Cl6—H16 0.9300 CI18—HI8A 0.9600
N8—C19 1.290 (6) C18—HI8B 0.9600
N8—C18 1.446 (6) C18—HI18C 0.9600
N8—C17 1.450 (6)

N5—Nil—NS5! 180 N3—C4—H4 124.0
N5—Nijl—N3! 91.41 (9) N4—C4—H4 124.0
N5 Nil—N3! 88.59 (9) C6—C5—N4 106.5 (3)
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N5—Nil—N3
N5—Nil—N3
N3—Nil—N3
N5—Nil—NT!
N5 Nil—NT1!
N3-Nil—N1!
N3—Nil—N1!
N5—Nil—NI
N5—Nil—NI1
N3Nil—NI1
N3—Nijl—NI
NI'Nil—N1
C10—Brl—HS
C3—NI—Cl
C3—NI1—Nil
C1—N1—Nil
C3—N2—C2
C3—N2—H2A
C2—N2—H2A
C4—N3—C6
C4—N3—Nil
C6—N3—Nil
C4—N4—C5
C4—N4—H4A
C5—N4—H4A
C7—N5—C9
C7—N5—Nil
C9—N5—Nil
C7—N6—C8
C7—N6—H6A
C8—N6—H6A
01—Cl16—C12
01—Cl16—H16
Cl12—Cl16—HI16
C19—N8—C18
C19—N8—C17
CI18—N8—C17
C2—CIl—NI
C2—Cl1—HI1
NI—Cl1—HI
N2—C2—Cl
N2—C2—H2
Cl—C2—H2
NI—C3—N2
NI—C3—H3
N2—C3—H3
N3—C4—N4

88.59 (9)
91.41 (9)
180
89.86 (9)
90.14 (9)
88.52 (9)
91.48 (9)
90.14 (9)
89.86 (9)
91.48 (9)
88.52 (9)
180

96.9
105.0 (3)
125.3 (2)
129.8 (2)
107.2 (3)
126.4
126.4
105.0 (3)
126.5 (2)
127.9 (2)
106.5 (3)
126.8
126.8
104.2 (3)
1242 (2)
130.1 (2)
107.7 3)
126.1
126.1
124.8 (3)
117.6
117.6
122.5 (4)
120.4 (4)
117.0 (4)
110.3 (3)
124.8
124.8
105.9 (3)
127.1
127.1
111.7 (3)
124.2
124.2
112.1 3)

C6—C5—H5
N4—C5—HS5
C5—C6—N3
C5—C6—Ho6
N3—C6—H6
N5—C7—N6
N5—C7—H7
N6—C7—H7
N6—C8—C9
N6—C8—HS
C9—C8—H8
C8—C9—N5
C8—C9—H9
N5—C9—H9
C15—C10—C11
C15—C10—Brl
Cl11—C10—Brl
02—C11—C12
02—C11—C10
C12—C11—C10
C13—C12—C11
C13—C12—C16
C11—C12—C16
C14—C13—C12
C14—C13—H13
C12—C13—H13
C13—C14—C15
C13—C14—Br2
C15—C14—Br2
C10—C15—C14
C10—C15—HI15
C14—C15—HI15
03—C19—N8
03—C19—HI19
N8—C19—HI19
N8—C17—HI17A
N8—C17—HI17B
H17A—C17—H17B
N8—C17—H17C
H17A—C17—H17C
H17B—C17—H17C
N8—C18—HI18A
N8—C18—H18B
H18A—C18—H18B
N8—C18—HI18C
H18A—C18—H18C
H18B—C18—H18C

126.7
126.7
110.0 (3)
125.0
125.0
112.0 (3)
124.0
124.0
105.8 (3)
127.1
127.1
110.3 (3)
124.9
124.9
124.2 (3)
118.5 (3)
117.3 (2)
122.9 (3)
123.4 (3)
113.7 3)
122.1 3)
118.7 3)
119.2 3)
1202 (3)
119.9
119.9
120.6 (3)
1202 (3)
119.1 3)
119.2 3)
120.4
120.4
126.5 (4)
116.7
116.7
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
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N5—Nil—N1—C3
N5 Nil—N1—C3
N3 Nil—N1—C3
N3—Nil—NI1—C3
N5—Nil—NI—Cl
N5 Nil—N1—C1
N3Nil—N1—C1
N3—Nil—NI—C1
N5—Nil—N3—C4
N5 Nil—N3—C4
N1'Nil—N3—C4
NI—Nil—N3—C4
N5—Nil—N3—C6
N5 Nil—N3—C6
N1 Nil—N3—C6
NI—Nil—N3—C6
N3Nil—N5—C7
N3—Nil—N5—C7
N1'Nil—N5—C7
N1—Nil—N5—C7
N3Nil—N5—C9
N3—Nil—N5—C9
N1'Nil—N5—C9
NI—Nil—N5—C9
C3—N1—C1—C2

Nil—N1—C1—C2
C3—N2—C2—Cl

NI—C1—C2—N2

C1—N1—C3—N2

Nil—N1—C3—N2
C2—N2—C3—NI1

C6—N3—C4— N4

Nil—N3—C4— N4
C5—N4—C4—N3

Symmetry codes: (i) —x+1, =y, —z.

Hydrogen-bond geometry (4, °)

DH-A
N2—H2A--031
N4—H4A--02!
N6—H6A--02"
C7—H7-N1!
C8—H8--01"
C3—H3-N3

~102.9 (3)
77.1 (3)
165.7 (3)
~14.3 (3)
79.5 (3)
~100.5 (3)
~11.9(3)
168.1 (3)
~178.5 (3)
1.5(3)
~88.6 (3)
91.4 (3)
11.4 (3)
~168.6 (3)
101.2 (3)
~78.8 (3)
~105.8 (2)
742 (2)
~17.3(2)
162.7 (2)
90.3 (3)
-89.7 (3)
178.8 (3)
-1203)
0.5 (4)
178.4 (2)
—0.6 (4)
0.1(4)
—0.9 (4)
~179.0 (2)
1.0 (4)

0.9 (4)
~171.08 (19)
-0.5(4)

D—H
0.86
0.86
0.86
0.93
0.93
0.93

C4—N4—C5—C6
N4—C5—C6—N3
C4—N3—C6—C5
Nil—N3—C6—C5
C9—N5—C7—N6
Nil—N5—C7—N6
C8—N6—C7—N5
C7—N6—C8—C9
N6—C8—C9—N5
C7—N5—C9—C8
Nil—N5—C9—C8
H8—Brl—C10—CI5
H8—Brl—C10—Cl1
C15—C10—C11—02
Brl—C10—C11—02
C15—C10—C11—C12
Brl—C10—C11—CI2
02—C11—C12—C13
C10—C11—C12—C13
02—C11—C12—C16
C10—C11—CI12—C16
01—C16—C12—C13
01—Cl6—CI12—Cl1
C11—C12—CI13—C14
C16—C12—C13—Cl4
C12—C13—C14—C15
C12—C13—C14—Br2
C11—C10—C15—C14
Brl—C10—C15—Cl4
C13—C14—C15—C10
Br2—C14—C15—C10
C18—N8—C19—03
C17—N8—C19—03

H-A
1.92
1.85
1.97
2.57
2.59
2.57

DA
2.764 (5)
2.703 (3)
2772 (3)
3.076 (4)
3.264 (5)
3.053 (4)

—0.1(4)
0.6 (4)
—0.9 (4)
170.9 (2)
—0.4(3)
~167.72 (19)
0.8 (4)
0.9 (4)
0.7 (4)
~0.2 (4)
166.1 (2)
-122
168.2
179.1 3)
~13(4)
—0.5(5)
179.1 (2)
~178.7 (3)
0.9 (4)

1.2 (4)
~179.3 3)
—0.6 (6)
179.6 (4)
0.0 (5)
~179.8 3)
~1.4(6)
178.3 (3)
—0.8(5)
179.6 (3)
1.8 (6)
~177.9 (3)
179.4 (5)
-3.5(7)

D—H-4
169
170
155
115

130
113

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