CrossMark

organic compounds

Acta Crystallographica Section E
Structure Reports
Online

ISSN 1600-5368

N,N,N’ ,N'-Tetramethyl-N"-[3-(trimethyl-
azaniumyl)propyllguanidinium bis(tetra-
phenylborate) acetone disolvate

loannis Tiritiris

Fakultdt Chemie/Organische Chemie, Hochschule Aalen, Beethovenstrasse 1,
D-73430 Aalen, Germany
Correspondence e-mail: loannis.Tiritiris@htw-aalen.de

Received 29 January 2013; accepted 29 January 2013

Key indicators: single-crystal X-ray study; T = 100 K; mean o(C—C) = 0.002 A;
R factor = 0.045; wR factor = 0.113; data-to-parameter ratio = 20.6.

In the title solvated salt, C;;H,gN,>"-2CpH,B™-2C5H,O, the
C—N bond lengths in the central CNj; unit of the guanidinium
ion are 1.3331 (16), 1.3407 (16) and 1.3454 (16) A, indicating
partial double-bond character in each. The central C atom is
bonded to the three N atoms in a nearly ideal trigonal-planar
geometry [N—C—N angles = 118.96 (11), 120.51 (12) and
120.53 (11)°] and the positive charge is delocalized in the CN3
plane. The bonds between the N atoms and the terminal C-
methyl groups of the guanidinium moiety all have values close
to a typical single bond [1.4601 (16)-1.4649 (16) A] In the
crystal, the guanidinium ion is connected by N—H---O and
C—H---O hydrogen bonds with the acetone molecules. C—
H.. .7 interactions are present between the guanidinium H
atoms and the phenyl rings of both tetraphenylborate ions.
The phenyl rings form aromatic pockets, in which the
guanidinium ions are embedded.

Related literature

For the crystal structure of ammonium tetraphenylborate, see:
Steiner & Mason (2000). For the crystal structures of choline
tetraphenylborate, triethanolammonium tetraphenylborate
dihydrate and 6-ammonio-n-hexanoic acid tetraphenylborate
monohydrate, see: Steiner et al. (2001). For the synthesis of
N"-[3-(dimethylamino)propyl]-N,N,N',N'-tetramethylguanid-
inium chloride, see: Tiritiris & Kantlehner (2012). For the
crystal structures of alkali metal tetraphenylborates, see:
Behrens et al. (2012). For the crystal structure of
N,N,N',N',N’-pentamethyl-N"-[3-(trimethylazaniumyl)prop-
yl]guanidinium bis(tetraphenylborate), see: Tiritiris (2013).
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Experimental
Crystal data

C11HyN > 2C,4Hy0B™2C5HO V =56265 (2) A3

M, = 970.95 Z=4
Monoclinic, P2, /c Mo Ko radiation
a=19.8630 (5) A w =007 mm™"

b =183212 (4) A T =100 K

c=165349 (3) A 023 x 0.16 x 0.12 mm

B =110.763 (1)°

Data collection

Bruker-Nonius KappaCCD
diffractometer
25784 measured reflections

13908 independent reflections
10017 reflections with I > 20(I)
Rine = 0.030

Refinement

R[F? > 20(F%)] = 0.045
wR(F?) = 0.113

S =1.02

13908 reflections

674 parameters

H atoms treated by a mixture of
independent and constrained
refinement

Apmax =031 e A3

Apmin = =023 ¢ A™?

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

Cgl, Cg2, Cg3, Cg4 and Cg5 are the centroids of the C42-C47, C48-C53, C18-
C23, C36-C41 and C54-C59 rings, respectively.

D—H.---A D—H H---A D---A D—H.--A
N3—H3..-01' 0.87 (2) 218 (2) 2914 (2) 142 (2)
C11—HI11A. - .02" 0.98 2.48 3.368 (2) 151
C10—HI10C- - -Cgl 0.98 2.82 3.693 (1) 150
C8—HS8B---Cg2 0.99 2.82 3.510 (2) 127
C3—H3A.--Cg3™ 0.98 2.79 3.359 (1) 118
C2—H2C- - -Cg4" 0.98 2.61 3.453 (1) 144
C2—H2A.--Cg5" 0.98 2.59 3.393 (1) 140

Symmetry  codes: (i) x, —y+iz—% (i) —x+1,y+i—-z+3% (i)

—x+1,-y+1,—z+1@Gv) —x,y+1 —z+1L

Data collection: COLLECT (Hooft, 2004); cell refinement:
SCALEPACK (Otwinowski & Minor, 1997); data reduction:
SCALEPACK; program(s) used to solve structure: SHELXS97
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97
(Sheldrick, 2008); molecular graphics: DIAMOND (Brandenburg &
Putz, 2005); software used to prepare material for publication:
SHELXL97.

The author thanks Dr F. Lissner (Institut fiir Anorganische
Chemie, Universitat Stuttgart) for the data collection.

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: ZL2531).
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N,N,N’,N'-Tetramethyl-N"'-[3-(trimethylazaniumyl)propyllguanidinium bis-
(tetraphenylborate) acetone disolvate

loannis Tiritiris

S1. Comment

X-H--Ph hydrogen bonds are found in structural chemistry and structural biology, when donor groups like O—H, N-H or
C-H interact with electrons in aromatic 7 bonds. Tetraphenylborate salts are of great interest, because the (BPhy)  ion
consists of eight aromatic faces as potential hydrogen bond acceptors. The most prominent model system examined, is
ammonium tetraphenylborate [(NH4)(BPh,)], in which very short aromatic hydrogen bonds (N---Cg = 3.023 A) have been
determined in its crystal structure (Steiner & Mason, 2000). Structurally different tetraphenylborate salts with various
cations have also been studied, to understand accurately the properties of aromatic hydrogen bonding (Steiner et al.,
2001). Guanidinium tetraphenylborates in this context can be similarly interesting systems, but no attention was given to
the analysis of the aromatic hydrogen bonding system in those compounds. A peralkylated dicationic guanidinium tetra-
phenylborate with an additional quarternary ammonium group (Tiritiris, 2013), showed in its crystal structure C-H-7
interactions between cationic hydrogen atoms and the aromatic rings of the anions. To examine this type of interactions in
similar systems, we synthesized the here presented title compound by N-methylation of the corresponding amino-
guanidinium chloride (Tiritiris & Kantlehner, 2012) and subsequent anion exchange with NaBPh,. According to the
structure analysis, the C1-N1 bond of the the CN; unit is 1.3331 (16) A, C1-N2 = 1.3454 (16) A and C1-N3 =

1.3407 (16) A, showing partial double-bond character. The N-C1-N angles are: 120.53 (11)° (N1-C1-N2), 118.96 (11)°
(N1-C1-N3) and 120.51 (12)° (N2-C1-N3), which indicates a nearly ideal trigonal-planar surrounding of the carbon
centre by the nitrogen atoms. The positive charge is completely delocalized on the CN; plane (Fig. 1). The bonds between
the N atoms and the terminal C-methyl groups of the guanidinium moiety all have values close to a typical single bond
[1.4601 (16)-1.4649 (16) A]. The C-N bond lengths in the terminal trimethylammonium group are slightly elongated
[1.4930 (17)-1.5161 (16) A]. The bond lengths and angles in the tetraphenylborate ions are in good agreement with the
data from the crystal structure analysis of the alkali metal tetraphenylborates (Behrens et al., 2012). In the crystal, the
guanidinium ion is connected by N—H---O and C—H---O hydrogen bonds (Fig. 2) with the acetone molecules [d(H:-O1) =
2.18 (2) A and d(H--02) = 2.48 A] (Tab. 1). In contrast, N-H---Ph interactions with the (BPh) ions were not detected.
Similar to the permethylated compound N,N,N",N',N"-pentamethyl-N""-[3-(trimethylazaniumyl)propyl]guanidinium bis-
(tetraphenylborate) (Tiritiris, 2013), C—H---x interactions between hydrogen atoms of —-N(CHs),, -CH, and —-N*(CHs);
groups of the guanidinium ion and phenyl rings (centroids) of both tetraphenylborate ions are present (Fig. 3), ranging

from 2.59 to 2.82 A (Tab. 1). The phenyl rings form aromatic pockets, in which the guanidinium ions are embedded.

S$2. Experimental

The title compound was obtained by reaction of N"'-[3-(dimethylamino)propyl]-N,N,N',N'-tetramethylguanidinium
chloride (Tiritiris & Kantlehner, 2012) with one equivalent dimethyl sulfate in acetonitrile at room temperature. After

evaporation of the solvent the crude N,N,N',N'-tetramethyl-N"-[3-(trimethylammonio)propyl]guanidinium chloride
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methylsulfate (I) was washed with diethylether and dried in vacuo. 1.0 g (2.76 mmol) of (I) was dissolved in 20 ml aceto-
nitrile and 1.89 g (5.52 mmol) of sodium tetraphenylborate in 20 ml acetonitrile was added. After stirring for one hour at
room temperature, the precipitated sodium chloride and sodium methylsulfate were filtered off. The title compound
crystallized from a saturated acetone solution after several days at 273 K, forming colorless single crystals. Yield: 1.97 g
(85.4%). '"H NMR (500 MHz, CD;CN/TMS): 6 = 2.19-2.23 (m, 2 H, -CH.), 2.98 [s, 12 H, -N(CHs),], 3.18 [s, 9 H, —
N*(CHs)3], 3.35-3.39 (t, 2 H, —CH,), 3.43-3.46 (m, 2 H, -CH,), 6.86—6.92 (t, 8 H, -C¢Hs), 6.97-7.04 (t, 16 H,—C4Hs),
7.25-7.31 (m, 16 H, —C¢Hs). The hydrogen atom of the -NH group was not observed. 3C NMR (125 MHz,
CD;CN/TMS): 6 =26.3 (—CHz), 41.5 [-N(CHa),], 44.6 (—CH>), 55.5-55.8 [-N*(CHj3)s], 66.1 (-CH,), 122.5 (—C4Hs),
126.2-126.6 (—CeHs), 136.3 (—C4Hs), 162.8-163.9 (—CeHs), 164.4 (N;C).

S3. Refinement

The N-bound H atom was located in a difference Fourier map and was refined freely [N—H = 0.87 (2) A]. The hydrogen

atoms of the methyl groups were allowed to rotate with a fixed angle around the C—N bond to best fit the experimental
electron density, with U(H) set to 1.5 U,(C) and d(C—H) = 0.98 A. The remaining H atoms were placed in calculated
positions with d(C—H) = 0.99 A (H atoms in CH, groups) and (C—H) = 0.95 A (H atoms in aromatic rings). They were

included in the refinement in the riding model approximation, with U(H) set to 1.2 U(C).
c3

Figure 1
The structure of the title compound with displacement ellipsoids at the 50% probability level. All carbon bonded

hydrogen atoms were omitted for the sake of clarity.
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Figure 2

N—H--O and C-H:--O hydrogen bonds (dashed lines) between the guanidinium ion and the acetone molecules. The
carbon bonded hydrogen atoms (except of H11A) were omitted for the sake of clarity.
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Figure 3

_wcas HI0C C10

C-H---z interactions (brown dashed lines) between the hydrogen atoms of the guanidinium ion and the phenyl rings

(centroids) of the tetraphenylborate ions.

N,N,N',N'-Tetramethyl-N"'-[3-(trimethylazaniumyl)propyllguanidinium bis(tetraphenylborate) acetone disolvate

Crystal data

C;HpsN4*2C54H20B2C3H6O
M,=970.95

Monoclinic, P2/c

Hall symbol: -P 2ybc
a=19.8630 (5) A
b=183212(4) A
c=16.5349 3) A
£=110.763 (1)°
V'=15626.5(2) A3

Z=4

Data collection

Bruker—Nonius KappaCCD
diffractometer

Radiation source: sealed tube

Graphite monochromator

@ scans, and o scans

25784 measured reflections

13908 independent reflections

F(000) =2096

D,=1.146 Mg m™

Melting point: 460 K

Mo Ko radiation, 2 =0.71073 A

Cell parameters from 13788 reflections
6=0.4-28.3°

4 =0.07mm™!

T=100K

Block, colorless

0.23 x 0.16 x 0.12 mm

10017 reflections with 1> 20(1)
Ry =0.030

Omax = 28.3°, Opin = 1.1°
h=-26—25

k=-24—-24

[=-22—22
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Refinement
Refinement on F? Hydrogen site location: difference Fourier map
Least-squares matrix: full H atoms treated by a mixture of independent
R[F?>20(F?)] = 0.045 and constrained refinement
wR(F?) =0.113 w = 1/[c*(F,?) + (0.0447P)* + 2.1681P]
§=1.02 where P = (F,> + 2F2)/3
13908 reflections (A/6)max < 0.001
674 parameters Apmax =031 e A3
0 restraints Apmin=—0.23 ¢ A3
Primary atom site location: structure-invariant Extinction correction: SHELXL97 (Sheldrick,
direct methods 2008), Fc'=kFc[1+0.001xFc?/sin(20)]*
Secondary atom site location: difference Fourier Extinction coefficient: 0.0030 (4)
map
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 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 Uiso®/Ueq
N1 0.17578 (6) 0.65595 (6) 0.32134 (7) 0.0173 (2)
N2 0.09127 (6) 0.60442 (6) 0.37204 (7) 0.0180 (2)
N3 0.20209 (6) 0.54792 (6) 0.39738 (7) 0.0180 (2)
H3 0.2306 (9) 0.5369 (9) 0.3700 (10) 0.029 (4)*
N4 0.35625 (6) 0.38934 (6) 0.63758 (7) 0.0184 (2)
Cl 0.15612 (7) 0.60282 (7) 0.36344 (8) 0.0160 (3)
C2 0.12438 (7) 0.69359 (8) 0.24677 (8) 0.0216 (3)
H2A 0.0779 0.6683 0.2288 0.032*
H2B 0.1426 0.6936 0.1989 0.032*
H2C 0.1183 0.7440 0.2627 0.032*
C3 0.25152 (7) 0.67090 (8) 0.33660 (9) 0.0218 (3)
H3A 0.2810 0.6553 0.3952 0.033*
H3B 0.2581 0.7234 0.3305 0.033*
H3C 0.2663 0.6441 0.2944 0.033*
C4 0.05412 (7) 0.67235 (7) 0.37603 (9) 0.0215 (3)
H4A 0.0879 0.7132 0.3863 0.032%*
H4B 0.0353 0.6696 0.4233 0.032%
H4C 0.0142 0.6798 0.3212 0.032*
C5 0.05098 (7) 0.53799 (8) 0.37313 (9) 0.0220 (3)
H5A 0.0730 0.4966 0.3543 0.033*
H5B 0.0010 0.5437 0.3339 0.033*
H5C 0.0519 0.5291 0.4320 0.033*
Co6 0.20631 (7) 0.50449 (7) 0.47324 (8) 0.0172 (3)
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H6A
H6B
C7
H7A
H7B
C8
HSA
H8B
C9
HOA
HOB
HOC
C10
HIOA
H10B
H10C
Cl11
HITA
HIIB
HI11C
Bl
C12
C13
H13
Cl14
H14
C15
H15
Cl6
Hl16
C17
H17
C18
C19
HI19
C20
H20
C21
H21
C22
H22
C23
H23
C24
C25
H25
C26
H26

0.1731
0.1915
0.28311 (7)
0.3005
0.3154
0.28381 (7)
0.2672
0.2487
0.34691 (8)
0.3114
0.3301
0.3931
0.38358 (9)
0.4277
0.3940
0.3470
0.41050 (7)
0.3920
0.4198
0.4554
0.56358 (7)
0.54091 (7)
0.57336 (7)
0.6108
0.55300 (7)
0.5767
0.49840 (8)
0.4849
0.46369 (7)
0.4255
0.48465 (7)
0.4598
0.56509 (6)
0.56606 (7)
0.5604
0.57492 (7)
0.5756
0.58272 (7)
0.5887
0.58167 (7)
0.5868
0.57314 (7)
0.5728
0.64650 (7)
0.70171 (7)
0.6900
0.77284 (7)
0.8083

0.4624
0.5346
0.47731 (7)
0.4529
0.5190
0.42392 (7)
0.4498
0.3846
0.33815 (9)
0.3006
0.3656
0.3149
0.34703 (9)
0.3211
0.3805
0.3117
0.44586 (8)
0.4751
0.4776
0.4219
0.28698 (8)
0.20041 (7)
0.14377 (7)
0.1556
0.07087 (7)
0.0343
0.05170 (8)
0.0020
0.10602 (8)
0.0938
0.17872 (7)
0.2151
0.33145 (7)
0.40807 (7)
0.4325
0.45017 (8)
0.5019
0.41651 (8)
0.4446
0.34116 (8)
0.3173
0.29968 (7)
0.2480
0.29383 (7)
0.24886 (8)
0.2133
0.25417 (8)
0.2224

0.4553
0.5138
0.51828 (8)
0.4760
0.5438
0.58888 (8)
0.6309
0.5625
0.70388 (9)
0.6748
0.7440
0.7361
0.57841 (9)
0.6125
0.5381
0.5458
0.68342 (9)
0.7206
0.6409
0.7189
0.40853 (9)
0.40905 (7)
0.37889 (7)
0.3579
0.37838 (8)
0.3577
0.40795 (8)
0.4087
0.43636 (8)
0.4558
0.43652 (8)
0.4560
0.49559 (8)
0.49564 (8)
0.4429
0.56874 (9)
0.5653
0.64645 (9)
0.6968
0.64932 (8)
0.7022
0.57563 (8)
0.5798
0.40887 (8)
0.46238 (8)
0.4971
0.46677 (9)
0.5037

0.021*
0.021*
0.0173 (3)
0.021*
0.021*
0.0189 (3)
0.023*
0.023*
0.0296 (3)
0.044*
0.044*
0.044*
0.0327 (4)
0.049%
0.049*
0.049*
0.0269 (3)
0.040%
0.040%
0.040*
0.0154 (3)
0.0154 (2)
0.0177 (3)
0.021*
0.0211 (3)
0.025*
0.0237 (3)
0.028*
0.0219 (3)
0.026*
0.0187 (3)
0.022*
0.0156 (2)
0.0202 (3)
0.024*
0.0231 (3)
0.028*
0.0230 (3)
0.028*
0.0228 (3)
0.027*
0.0188 (3)
0.023*
0.0167 (3)
0.0208 (3)
0.025*
0.0255 (3)
0.031*

Acta Cryst. (2013). E69, 0337-0338

sup-6



supporting information

C27
H27
C28
H28
C29
H29
C30
C31
H31
C32
H32
C33
H33
C34
H34
C35
H35
B2

C36
C37
H37
C38
H38
C39
H39
C40
H40
C41
H41
C42
C43
H43
C44
H44
C45
H45
C46
H46
Cc47
H47
C48
C49
H49
C50
H50
C51
H51
C52

0.79208 (8)
0.8403
0.73966 (8)
0.7521
0.66869 (7)
0.6338
0.50346 (7)
0.50802 (7)
0.5489
0.45556 (8)
0.4612
0.39510 (8)
0.3588
0.38843 (7)
0.3475
0.44161 (7)
0.4356
0.08764 (8)
0.02556 (7)
~0.03449 (7)
~0.0376
~0.08963 (7)
~0.1290
~0.08706 (8)
~0.1240
~0.02972 (8)
—0.0276
0.02485 (7)
0.0632
0.16525 (7)
0.18861 (7)
0.1589
0.25350 (7)
0.2670
0.29839 (7)
0.3417
0.27873 (7)
0.3095
0.21397 (7)
0.2023
0.10502 (6)
0.13811 (7)
0.1463
0.15947 (7)
0.1812
0.14920 (7)
0.1645
0.11626 (7)

0.30560 (9)
0.3088
0.35227 (9)
0.3884
0.34620 (8)
0.3791
0.32212 (7)
0.31281 (7)
0.2885
0.33743 (8)
0.3299
0.37287 (8)
0.3896
0.38355 (8)
0.4081
0.35837 (7)
0.3661
0.27647 (8)
0.32161 (7)
0.35343 (7)
0.3514
0.38772 (7)
0.4087
0.39127 (8)
0.4153
0.35927 (8)
0.3607
0.32498 (7)
0.3029
0.27497 (7)
0.33241 (7)
0.3744
0.33058 (8)
0.3708
0.27037 (8)
0.2680
0.21369 (8)
0.1726
0.21661 (8)
0.1775
0.31329 (7)
0.27347 (8)
0.2228
0.30496 (8)
0.2757
0.37886 (8)
0.4008
0.42011 (8)

0.41747 (9)
0.4194
0.36533 (9)
0.3319
0.36189 (8)
0.3261
0.32071 (8)
0.23840 (8)
0.2343
0.16284 (8)
0.1087
0.16626 (9)
0.1148
0.24620 (9)
0.2497
0.32122 (8)
0.3751
0.42323 (9)
0.34595 (8)
0.35830 (8)
0.4143
0.29243 (9)
0.3040
0.20972 (9)
0.1645
0.19430 (9)
0.1378
0.26076 (8)
0.2481
0.40739 (7)
0.36759 (8)
0.3499
0.35282 (8)
0.3256
0.37758 (8)
0.3656
0.42028 (9)
0.4394
0.43538 (8)
0.4658
0.51928 (8)
0.59563 (8)
0.5913
0.67742 (8)
0.7273
0.68645 (8)
0.7421
0.61288 (9)

0.0288 (3)
0.035%
0.0269 (3)
0.032%
0.0211 (3)
0.025%
0.0165 (3)
0.0201 (3)
0.024*
0.0241 (3)
0.029%
0.0247 (3)
0.030*
0.0242 (3)
0.029%
0.0198 (3)
0.024*
0.0149 (3)
0.0152 (2)
0.0187 (3)
0.022*
0.0242 (3)
0.029%
0.0275 (3)
0.033*
0.0256 (3)
0.031*
0.0195 (3)
0.023*
0.0165 (3)
0.0187 (3)
0.022*
0.0219 (3)
0.026*
0.0235 (3)
0.028*
0.0245 (3)
0.029*
0.0215 (3)
0.026*
0.0149 (2)
0.0207 (3)
0.025%
0.0244 (3)
0.029*
0.0246 (3)
0.030*
0.0218 (3)

Acta Cryst. (2013). E69, 0337-0338

sup-7



supporting information

H52 0.1086 0.4709 0.6178 0.026%*
C53 0.09428 (7) 0.38738 (7) 0.53158 (8) 0.0166 (3)
H53 0.0709 0.4167 0.4822 0.020*
C54 0.05455 (7) 0.19386 (7) 0.41917 (7) 0.0154 (2)
C55 0.00955 (7) 0.17420 (7) 0.46455 (8) 0.0205 (3)
H55 0.0006 0.2090 0.5021 0.025%*
C56 —0.02262 (8) 0.10575 (8) 0.45674 (9) 0.0261 (3)
H56 -0.0531 0.0949 0.4883 0.031*
C57 —0.01037 (8) 0.05343 (8) 0.40317 (9) 0.0290 (3)
H57 -0.0317 0.0065 0.3983 0.035*
C58 0.03344 (8) 0.07060 (8) 0.35682 (9) 0.0257 (3)
H58 0.0423 0.0353 0.3197 0.031*
C59 0.06449 (7) 0.13953 (7) 0.36446 (8) 0.0195 (3)
H59 0.0937 0.1503 0.3312 0.023*
(0] 0.23007 (7) —0.00483 (6) 0.74263 (7) 0.0386 (3)
C60 0.21438 (8) —0.00046 (9) 0.66531 (10) 0.0293 (3)
Cco61 0.17938 (11) 0.06610 (11) 0.61653 (13) 0.0542 (5)
H61A 0.2148 0.0942 0.6007 0.081°*
H61B 0.1606 0.0961 0.6528 0.081*
H61C 0.1397 0.0517 0.5640 0.081%*
C62 0.23176 (13) —0.06106 (12) 0.61583 (13) 0.0585 (6)
H62A 0.1895 —-0.0720 0.5645 0.088*
H62B 0.2454 —0.1046 0.6525 0.088*
H62C 0.2718 —-0.0464 0.5979 0.088*
02 0.69897 (6) —0.00149 (7) 0.71163 (7) 0.0386 (3)
Co63 0.68968 (8) 0.03359 (8) 0.64648 (9) 0.0259 (3)
C64 0.64764 (10) 0.10294 (9) 0.62856 (10) 0.0374 (4)
H64A 0.6209 0.1073 0.6681 0.056*
H64B 0.6137 0.1027 0.5687 0.056*
H64C 0.6806 0.1444 0.6371 0.056%*
C65 0.71994 (9) 0.00907 (11) 0.58003 (11) 0.0425 (4)
H65A 0.7513 —-0.0332 0.6020 0.064*
H65B 0.7478 0.0489 0.5677 0.064*
H65C 0.6805 —-0.0045 0.5269 0.064*
Atomic displacement parameters (42)
Ull (]22 U33 UlZ U13 l]23
N1 0.0148 (5) 0.0175 (5) 0.0178 (5) —0.0002 (4) 0.0033 (4) 0.0029 (4)
N2 0.0163 (5) 0.0171 (5) 0.0203 (5) 0.0025 (4) 0.0060 (4) 0.0039 (4)
N3 0.0178 (5) 0.0200 (6) 0.0175 (5) 0.0054 (4) 0.0079 (4) 0.0049 (4)
N4 0.0159 (5) 0.0216 (6) 0.0144 (5) 0.0030 (4) 0.0013 (4) 0.0013 (4)
C1 0.0156 (6) 0.0169 (6) 0.0134 (5) 0.0009 (5) 0.0026 (5) 0.0004 (5)
C2 0.0220 (7) 0.0214 (7) 0.0187 (6) 0.0021 (5) 0.0039 (5) 0.0068 (5)
C3 0.0176 (6) 0.0220 (7) 0.0245 (7) —0.0035 (5) 0.0060 (5) 0.0005 (5)
Cc4 0.0200 (6) 0.0210 (7) 0.0241 (7) 0.0058 (5) 0.0084 (5) 0.0033 (5)
C5 0.0166 (6) 0.0224 (7) 0.0259 (7) 0.0005 (5) 0.0060 (5) 0.0067 (6)
C6 0.0158 (6) 0.0189 (6) 0.0162 (6) 0.0030 (5) 0.0049 (5) 0.0039 (5)
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C7 0.0142 (6) 0.0182 (6) 0.0176 (6) 0.0010 (5) 0.0031 (5) 0.0019 (5)
Cs 0.0126 (6) 0.0219 (7) 0.0187 (6) 0.0018 (5) 0.0013 (5) 0.0034 (5)
C9 0.0273 (7) 0.0311 (8) 0.0264 (7) 0.0046 (6) 0.0047 (6) 0.0139 (6)
C10 0.0358 (8) 0.0373 (9) 0.0206 (7) 0.0198 (7) 0.0048 (6) ~0.0005 (6)
Cll1 0.0183 (7) 0.0327 (8) 0.0223 (7) ~0.0036 (6) ~0.0019 (5) ~0.0015 (6)
Bl 0.0161 (7) 0.0149 (7) 0.0154 (6) ~0.0006 (5) 0.0057 (5) 0.0012 (5)
c12 0.0160 (6) 0.0172 (6) 0.0099 (5) ~0.0009 (5) 0.0008 (5) 0.0009 (5)
C13 0.0194 (6) 0.0204 (6) 0.0112 (5) ~0.0004 (5) 0.0027 (5) 0.0003 (5)
Cl4 0.0269 (7) 0.0179 (7) 0.0140 (6) 0.0008 (5) 0.0016 (5) ~0.0011 (5)
C15 0.0310 (7) 0.0181 (7) 0.0154 (6) ~0.0083 (6) ~0.0001 (5) 0.0012 (5)
Cl16 0.0214 (7) 0.0251 (7) 0.0167 (6) ~0.0077 (5) 0.0037 (5) 0.0015 (5)
C17 0.0172 (6) 0.0219 (7) 0.0148 (6) ~0.0009 (5) 0.0029 (5) ~0.0001 (5)
C18 0.0113 (6) 0.0184 (6) 0.0170 (6) ~0.0016 (5) 0.0049 (5) ~0.0012 (5)
Cl19 0.0207 (6) 0.0200 (7) 0.0187 (6) ~0.0006 (5) 0.0055 (5) 0.0016 (5)
€20 0.0217 (7) 0.0172 (7) 0.0288 (7) ~0.0005 (5) 0.0069 (6) ~0.0048 (6)
21 0.0194 (7) 0.0288 (8) 0.0227 (7) ~0.0042 (6) 0.0098 (5) ~0.0100 (6)
22 0.0244 (7) 0.0291 (8) 0.0168 (6) ~0.0071 (6) 0.0096 (5) ~0.0022 (5)
23 0.0186 (6) 0.0194 (6) 0.0186 (6) ~0.0038 (5) 0.0069 (5) ~0.0008 (5)
C24 0.0186 (6) 0.0175 (6) 0.0149 (6) ~0.0026 (5) 0.0069 (5) ~0.0049 (5)
C25 0.0193 (6) 0.0229 (7) 0.0191 (6) ~0.0028 (5) 0.0053 (5) ~0.0023 (5)
26 0.0197 (7) 0.0281 (8) 0.0250 (7) 0.0009 (6) 0.0033 (6) ~0.0053 (6)
C27 0.0189 (7) 0.0392 (9) 0.0302 (8) ~0.0065 (6) 0.0112 (6) ~0.0094 (7)
C28 0.0272 (7) 0.0311 (8) 0.0265 (7) ~0.0087 (6) 0.0145 (6) ~0.0023 (6)
€29 0.0221 (7) 0.0208 (7) 0.0214 (6) ~0.0017 (5) 0.0087 (5) ~0.0013 (5)
C30 0.0191 (6) 0.0134 (6) 0.0166 (6) ~0.0032 (5) 0.0059 (5) 0.0002 (5)
C31 0.0231(7) 0.0188 (7) 0.0196 (6) 0.0020 (5) 0.0088 (5) ~0.0001 (5)
C32 0.0329 (8) 0.0242 (7) 0.0156 (6) ~0.0009 (6) 0.0092 (6) 0.0007 (5)
C33 0.0249 (7) 0.0255 (7) 0.0190 (6) 0.0002 (6) 0.0021 (5) 0.0066 (6)
C34 0.0186 (7) 0.0276 (8) 0.0260 (7) 0.0024 (6) 0.0076 (6) 0.0040 (6)
C35 0.0196 (6) 0.0230 (7) 0.0177 (6) ~0.0019 (5) 0.0078 (5) 0.0011 (5)
B2 0.0176 (7) 0.0137 (6) 0.0136 (6) ~0.0001 (5) 0.0061 (5) 0.0001 (5)
C36 0.0177 (6) 0.0114 (6) 0.0153 (6) ~0.0029 (5) 0.0044 (5) ~0.0006 (5)
C37 0.0183 (6) 0.0174 (6) 0.0190 (6) ~0.0030 (5) 0.0048 (5) ~0.0020 (5)
C38 0.0176 (6) 0.0172 (7) 0.0329 (7) ~0.0010 (5) 0.0030 (6) ~0.0039 (6)
C39 0.0243 (7) 0.0202 (7) 0.0270 (7) ~0.0011 (6) ~0.0046 (6) 0.0067 (6)
C40 0.0302 (8) 0.0260 (7) 0.0158 (6) ~0.0061 (6) 0.0021 (6) 0.0045 (5)
c41 0.0223 (7) 0.0182 (6) 0.0171 (6) ~0.0023 (5) 0.0060 (5) ~0.0003 (5)
42 0.0176 (6) 0.0194 (6) 0.0110 (5) ~0.0013 (5) 0.0034 (5) ~0.0033 (5)
C43 0.0209 (6) 0.0184 (6) 0.0167 (6) ~0.0024 (5) 0.0066 (5) ~0.0039 (5)
C44 0.0231(7) 0.0256 (7) 0.0183 (6) ~0.0079 (6) 0.0089 (5) ~0.0033 (5)
C45 0.0159 (6) 0.0360 (8) 0.0188 (6) ~0.0032 (6) 0.0063 (5) ~0.0045 (6)
C46 0.0179 (7) 0.0290 (8) 0.0239 (7) 0.0048 (6) 0.0039 (5) 0.0003 (6)
C47 0.0197 (6) 0.0253 (7) 0.0188 (6) 0.0004 (5) 0.0059 (5) 0.0025 (5)
C48 0.0136 (6) 0.0165 (6) 0.0150 (6) ~0.0025 (5) 0.0057 (5) 0.0003 (5)
C49 0.0216 (6) 0.0194 (7) 0.0186 (6) —0.0011 (5) 0.0041 (5) 0.0023 (5)
C50 0.0233 (7) 0.0332 (8) 0.0144 (6) ~0.0061 (6) 0.0039 (5) 0.0039 (6)
csl1 0.0232 (7) 0.0365 (8) 0.0162 (6) ~0.0118 (6) 0.0097 (5) ~0.0087 (6)
Cs2 0.0213 (7) 0.0217 (7) 0.0255 (7) ~0.0057 (5) 0.0123 (6) ~0.0086 (5)
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C53 0.0153 (6) 0.0174 (6) 0.0177 (6) —0.0022 (5) 0.0065 (5) —0.0004 (5)
C54 0.0173 (6) 0.0152 (6) 0.0118 (5) 0.0012 (5) 0.0026 (5) 0.0011 (5)
C55 0.0244 (7) 0.0209 (7) 0.0152 (6) —0.0032 (5) 0.0058 (5) —0.0008 (5)
C56 0.0317 (8) 0.0277 (8) 0.0184 (6) —0.0112 (6) 0.0081 (6) 0.0029 (6)
C57 0.0395 (9) 0.0177 (7) 0.0232 (7) —0.0089 (6) 0.0029 (6) 0.0020 (6)
C58 0.0338 (8) 0.0166 (7) 0.0212 (7) 0.0025 (6) 0.0031 (6) —0.0018 (5)
C59 0.0219 (7) 0.0188 (7) 0.0163 (6) 0.0026 (5) 0.0050 (5) 0.0000 (5)
(0] 0.0546 (7) 0.0352 (7) 0.0290 (6) 0.0035 (6) 0.0184 (5) 0.0070 (5)
C60 0.0272 (8) 0.0311 (8) 0.0306 (8) —0.0071 (6) 0.0117 (6) 0.0056 (6)
C61 0.0546 (12) 0.0446 (11) 0.0506 (11) —0.0038 (9) 0.0031 (9) 0.0232 (9)
C62 0.0759 (15) 0.0629 (14) 0.0487 (11) 0.0020 (12) 0.0367 (11) —0.0056 (10)
02 0.0477 (7) 0.0387 (7) 0.0286 (6) 0.0024 (5) 0.0125 (5) 0.0134 (5)
C63 0.0231 (7) 0.0303 (8) 0.0204 (7) —0.0076 (6) 0.0027 (6) 0.0012 (6)
Co64 0.0495 (10) 0.0333 (9) 0.0229 (7) 0.0029 (8) 0.0047 (7) 0.0037 (6)
C65 0.0362 (9) 0.0604 (12) 0.0316 (8) —0.0019 (8) 0.0129 (7) —0.0047 (8)
Geometric parameters (A, ©)

N1I—Cl1 1.3331 (16) C29—H29 0.9500

N1—C3 1.4604 (16) C30—C35 1.3992 (18)
N1—C2 1.4649 (16) C30—C31 1.4062 (17)
N2—Cl1 1.3454 (16) C31—C32 1.3882 (19)
N2—C4 1.4601 (16) C31—H31 0.9500

N2—C5 1.4603 (17) C32—C33 1.384 (2)
N3—Cl1 1.3407 (16) C32—H32 0.9500

N3—C6 1.4626 (16) C33—C34 1.3882 (19)
N3—H3 0.87 (2) C33—H33 0.9500
N4—Cl11 1.4930 (17) C34—C35 1.3922 (18)
N4—C10 1.4932 (18) C34—H34 0.9500

N4—C9 1.5033 (17) C35—H35 0.9500

N4—CS8 1.5161 (16) B2—C54 1.6421 (19)
C2—H2A 0.9800 B2—C48 1.6456 (18)
C2—H2B 0.9800 B2—C36 1.6493 (18)
C2—H2C 0.9800 B2—C42 1.6529 (19)
C3—H3A 0.9800 C36—C41 1.4050 (17)
C3—H3B 0.9800 C36—C37 1.4061 (18)
C3—H3C 0.9800 C37—C38 1.3909 (18)
C4—HA4A 0.9800 C37—H37 0.9500
C4—H4B 0.9800 C38—C39 1.388 (2)
C4—HA4C 0.9800 C38—H38 0.9500
C5—H5A 0.9800 C39—C40 1.383 (2)
C5—H5B 0.9800 C39—H39 0.9500
C5—Hs5C 0.9800 C40—C41 1.3902 (19)
C6—C7 1.5245 (17) C40—H40 0.9500
C6—HO6A 0.9900 C41—H41 0.9500
C6—H6B 0.9900 C42—C43 1.4044 (18)
C7—C8 1.5193 (18) C42—C47 1.4059 (18)
C7—H7A 0.9900 C43—C44 1.3948 (18)

Acta Cryst. (2013). E69, 0337-0338

sup-10



supporting information

C7—H7B
C8—HS8A
C8—HS8B
C9—HOA
C9—H9B
C9—HOC
C10—HI10A
C10—H10B
C10—HI10C
Cl11—HI11A
Cl11—H11B
Cl1—H11C
B1—CI18
B1—C30
B1—CI12
B1—C24
C12—C13
C12—C17
C13—Cl14
C13—HI13
C14—C15
Cl14—H14
C15—Cl16
C15—HI15
Cl6—C17
Cl6—H16
C17—H17
C18—C23
C18—C19
C19—C20
C19—HI19
C20—C21
C20—H20
C21—C22
C21—H21
C22—C23
C22—H22
C23—H23
C24—C29
C24—C25
C25—C26
C25—H25
C26—C27
C26—H26
C27—C28
C27—H27
C28—C29
C28—H28

0.9900
0.9900
0.9900
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
1.6451 (18)
1.6491 (18)
1.6496 (19)
1.6499 (18)
1.4030 (18)
1.4047 (18)
1.3947 (18)
0.9500
1.384 (2)
0.9500
1.384 (2)
0.9500
1.3953 (19)
0.9500
0.9500
1.4020 (17)
1.4039 (18)
1.3913 (19)
0.9500
1.384 (2)
0.9500
1.382 (2)
0.9500
1.3946 (18)
0.9500
0.9500
1.4005 (18)
1.4058 (18)
1.3923 (19)
0.9500
1.385 (2)
0.9500
1.386 (2)
0.9500
1.3950 (19)
0.9500

C43—H43
C44—C45
C44—H44
C45—C46
C45—H45
C46—C47
C46—H46
C47—H47
C48—Cs3
C48—C49
C49—C50
C49—H49
C50—Cs51
C50—HS50
C51—C52
C51—HS51
C52—Cs3
C52—HS52
C53—HS53
C54—C55
C54—C59
C55—C56
C55—HS5
C56—C57
C56—HS56
C57—Cs58
C57—HS7
C58—C59
C58—HS58
C59—HS59
01—C60
C60—Co62
C60—Co1
C61—H61A
C61—H61B
C61—H61C
C62—H62A
C62—H62B
C62—H62C
02—Ce63
C63—Co4
C63—C65
C64—HO64A
C64—H64B
C64—H64C
C65—HO65A
C65—H65B
C65—H65C

0.9500
1.386 (2)
0.9500
1.388 (2)
0.9500
1.3954 (19)
0.9500
0.9500
1.4000 (18)
1.4034 (17)
1.3911 (18)
0.9500
1.385 (2)
0.9500
1.384 (2)
0.9500
1.3932 (18)
0.9500
0.9500
1.4025 (18)
1.4052 (18)
1.3926 (19)
0.9500
1.384 (2)
0.9500
1.384 (2)
0.9500
1.3914 (19)
0.9500
0.9500
1.2065 (18)
1.490 (3)
1.491 (2)
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
1.2109 (17)
1.491 (2)
1.496 (2)
0.9800
0.9800
0.9800
0.9800
0.9800
0.9800
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Cl—N1—C3
Cl—NI—C2
C3—NI—C2
C1—N2—C4
Cl—N2—C5
C4—N2—C5
C1—N3—C6
C1—N3—H3
C6—N3—H3
Cl11—N4—C10
C11—N4—C9
C10—N4—C9
CI11—N4—C8
C10—N4—C8
C9—N4—C8
N1—C1—N3
NI1—C1—N2
N3—C1—N2
NI—C2—H2A
N1—C2—H2B
H2A—C2—H2B
N1—C2—H2C
H2A—C2—H2C
H2B—C2—H2C
NI—C3—H3A
N1—C3—H3B
H3A—C3—H3B
N1—C3—H3C
H3A—C3—H3C
H3B—C3—H3C
N2—C4—H4A
N2—C4—H4B
H4A—C4—H4B
N2—C4—H4C
H4A—C4—HA4C
H4B—C4—H4C
N2—C5—H5A
N2—C5—H5B
H5A—C5—HS5B
N2—C5—HSC
H5A—C5—HSC
H5B—C5—H5C
N3—C6—C7
N3—C6—H6A
C7T—C6—H6A
N3—C6—Ho6B
C7—C6—H6B

121.42 (11)
122.51 (11)
115.15 (10)
122.78 (11)
122.18 (11)
114.95 (10)
126.20 (11)
115.5 (11)
118.2 (11)
109.15 (11)
108.42 (10)
108.75 (12)
110.98 (11)
111.47 (10)
107.99 (10)
118.96 (11)
120.53 (11)
120.51 (12)
109.5

109.5

109.5

109.5

109.5

109.5

109.5

109.5

109.5

109.5

109.5

109.5

109.5

109.5

109.5

109.5

109.5

109.5

109.5

109.5

109.5

109.5

109.5

109.5
109.86 (10)
109.7
109.7
109.7
109.7

C27—C28—C29
C27—C28—H28
C29—C28—H28
C28—C29—C24
C28—C29—H29
C24—C29—H29
C35—C30—C31
C35—C30—Bl1

C31—C30—Bl

C32—C31—C30
C32—C31—H31
C30—C31—H31
C33—C32—C31
C33—C32—H32
C31—C32—H32
C32—C33—C34
C32—C33—H33
C34—C33—H33
C33—C34—C35
C33—C34—H34
C35—C34—H34
C34—C35—C30
C34—C35—H35
C30—C35—H35
C54—B2—C48

C54—B2—C36

C48—B2—C36

C54—B2—C42

C48—B2—C42

C36—B2—C42

C41—C36—C37
C41—C36—B2

C37—C36—B2

C38—C37—C36
C38—C37—H37
C36—C37—H37
C39—C38—C37
C39—C38—H38
C37—C38—H38
C40—C39—C38
C40—C39—H39
C38—C39—H39
C39—C40—C41
C39—C40—H40
C41—C40—H40
C40—C41—C36
C40—C41—H41

120.09 (14)
120.0
120.0
122.98 (13)
118.5
118.5
114.92 (11)
122.90 (11)
122.00 (11)
123.11 (13)
118.4
118.4
120.08 (12)
120.0
120.0
118.83 (12)
120.6
120.6
120.22 (13)
119.9
119.9
122.85 (12)
118.6
118.6
111.18 (10)
104.60 (10)
112.69 (10)
111.13 (10)
105.75 (10)
111.63 (10)
114.83 (11)
122.53 (11)
122.35 (11)
123.12 (12)
118.4
118.4
119.94 (13)
120.0
120.0
118.82 (12)
120.6
120.6
120.55 (13)
119.7
119.7
122.70 (13)
118.7
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H6A—C6—H6B
C8—C7—C6
C8—C7—HT7A
C6—C7—H7A
C8—C7—H7B
C6—C7—H7B
H7A—C7—H7B
N4—C8—C7
N4—C8—HSA
C7—C8—HS8A
N4—C8—HSB
C7—C8—HS8B
H8A—C8—HEB
N4—C9—HO9A
N4—C9—HO9B
H9A—C9—H9B
N4—C9—H9C
H9A—C9—HOC
H9B—C9—H9C
N4—C10—HI10A
N4—C10—H10B
HI0A—C10—HI10B
N4—C10—H10C
H10A—C10—H10C
H10B—C10—H10C
N4—CI11—HI1A
N4—Cl11—HIIB
H11A—C11—HI1B
N4—C11—HI1IC
HITA—CI11—H11C
HI1B—CI11—HI1IC
C18—B1—C30
C18—B1—C12
C30—B1—C12
C18—B1—C24
C30—B1—C24
C12—B1—C24
C13—C12—C17
C13—C12—Bl1
C17—C12—Bl
C14—C13—C12
C14—C13—H13
C12—C13—H13
C15—C14—C13
C15—C14—H14
C13—C14—H14
C14—C15—Cl16
Cl14—CI15—H15

108.2
108.70 (10)
109.9
109.9
109.9
110.0
108.3
115.19 (10)
108.5
108.5
108.5
108.5
107.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
111.11 (10)
113.08 (10)
105.44 (10)
104.53 (10)
112.57 (10)
110.30 (10)
115.10 (12)
123.28 (11)
121.56 (11)
122.80 (12)
118.6
118.6
120.18 (13)
119.9
119.9
118.98 (13)
120.5

C36—C41—H41
C43—C42—C47
C43—C42—B2

C47—C42—B2

C44—C43—C42
C44—C43—H43
C42—C43—H43
C45—C44—C43
C45—C44—H44
C43—C44—H44
C44—C45—C46
C44—C45—H45
C46—C45—H45
C45—C46—C47
C45—C46—H46
C47—C46—H46
C46—C47—C42
C46—C47—H47
C42—C47—H47
C53—C48—C49
C53—C48—B2

C49—C48—B2

C50—C49—C48
C50—C49—H49
C48—C49—H49
C51—C50—C49
C51—C50—H50
C49—C50—HS50
C52—C51—C50
C52—C51—H51
C50—C51—H51
C51—C52—C53
C51—C52—HS52
C53—C52—H52
C52—C53—C48
C52—C53—HS53
C48—C53—HS3
C55—C54—C59
C55—C54—B2

C59—C54—B2

C56—C55—C54
C56—C55—H55
C54—C55—H55
C57—C56—C55
C57—C56—HS56
C55—C56—H56
C56—C57—C58
C56—C57—HS57

118.7
114.90 (12)
122.91 (11)
122.16 (11)
122.91 (13)
118.5
118.5
120.34 (13)
119.8
119.8
118.58 (12)
120.7
120.7
120.39 (13)
119.8
119.8
122.74 (13)
118.6
118.6
114.85 (11)
123.16 (11)
121.75 (11)
122.89 (13)
118.6
118.6
120.29 (13)
119.9
119.9
118.75 (12)
120.6
120.6
120.12 (13)
119.9
119.9
123.08 (12)
118.5
118.5
115.10 (12)
122.45 (11)
122.25 (11)
122.69 (13)
118.7
118.7
120.27 (13)
119.9
119.9
118.98 (13)
120.5
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Cl6—C15—HI5
C15—C16—C17
C15—C16—H16
C17—Cl16—H16
Cl6—C17—C12
Cl16—C17—H17
C12—C17—H17
C23—C18—C19
C23—C18—Bl1

C19—C18—Bl1

C20—C19—CI18
C20—C19—H19
C18—C19—HI19
C21—C20—C19
C21—C20—H20
C19—C20—H20
C22—C21—C20
C22—C21—H21
C20—C21—H21
C21—C22—C23
C21—C22—H22
C23—C22—H22
C22—C23—C18
C22—C23—H23
C18—C23—H23
C29—C24—C25
C29—C24—Bl

C25—C24—BI1

C26—C25—C24
C26—C25—H25
C24—C25—H25
C27—C26—C25
C27—C26—H26
C25—C26—H26
C26—C27—C28
C26—C27—H27
C28—C27—H27

C3—N1—CI—N3
C2—N1—CI—N3
C3—N1—C1—N2
C2—N1—C1—N2
C6—N3—CI1—NI1
C6—N3—CI1—N2
C4—N2—C1—N1
C5—N2—C1—N1
C4—N2—CI—N3
C5—N2—CI1—N3

120.5
120.19 (13)
119.9
119.9
122.71 (13)
118.6
118.6
114.69 (12)
125.51 (11)
119.45 (11)
123.52 (12)
118.2
118.2
119.85 (13)
120.1
120.1
118.63 (12)
120.7
120.7
120.87 (13)
119.6
119.6
122.43 (13)
118.8
118.8
114.95 (12)
124.08 (11)
120.85 (11)
122.87 (13)
118.6
118.6
120.22 (13)
119.9
119.9
118.85 (13)
120.6
120.6

~22.25 (18)
146.25 (12)
157.48 (12)
~34.03 (18)
151.54 (12)
~28.19 (19)
~29.95 (18)
146.47 (12)
149.77 (12)
~33.80 (18)

C58—C57—HS7
C57—C58—C59
C57—C58—HS58
C59—C58—HS58
C58—C59—C54
C58—C59—H59
C54—C59—H59
01—C60—C62
01—C60—Co61
C62—C60—C61
C60—C61—H61A
C60—C61—H61B
H61A—C61—H61B
C60—C61—H61C
H61A—C61—H61C
H61B—C61—H61C
C60—C62—H62A
C60—C62—H62B
H62A—C62—H62B
C60—C62—H62C
H62A—C62—H62C
H62B—C62—H62C
02—C63—C64
02—C63—C65
C64—C63—C65
C63—C64—H64A
C63—C64—H64B
H64A—C64—Ho64B
C63—C64—H64C
H64A—C64—H64C
H64B—C64—H64C
C63—C65—H65A
C63—C65—H65B
H65A—C65—H65B
C63—C65—H65C
H65A—C65—H65C
H65B—C65—H65C

C35—C30—C31—C32
B1—C30—C31—C32

C30—C31—C32—C33
C31—C32—C33—C34
C32—C33—C34—C35
C33—C34—C35—C30
C31—C30—C35—C34
B1—C30—C35—C34

C54—B2—C36—C41
C48—B2—C36—C41

120.5
120.10 (13)
120.0
120.0
122.84 (13)
118.6
118.6
120.61 (16)
121.55 (16)
117.81 (16)
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
121.79 (14)
121.31 (15)
116.89 (14)
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5

-0.01 (19)
17537 (12)
—0.2(2)

0.4 (2)
~0.5(2)
0.3(2)
—0.07 (19)
~175.41 (12)
—90.16 (14)
148.93 (12)
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C1—N3—C6—C7
N3—C6—C7—C8
C11—N4—C8—C7
C10—N4—C8—C7
C9—N4—C8—C7
C6—C7—C8—N4
C18—B1—C12—C13
C30—B1—C12—C13
C24—B1—C12—C13
C18—B1—C12—C17
C30—B1—C12—C17
C24—B1—C12—C17
C17—C12—C13—C14
B1—C12—C13—C14
C12—C13—C14—C15
C13—C14—CI15—C16
Cl14—C15—C16—C17
C15—C16—C17—C12
C13—C12—C17—C16
B1—C12—C17—Cl16
C30—B1—C18—C23
C12—B1—C18—C23
C24—B1—C18—C23
C30—B1—C18—C19
C12—B1—C18—C19
C24—B1—C18—C19
C23—C18—C19—C20
B1—C18—C19—C20
C18—C19—C20—C21
C19—C20—C21—C22
C20—C21—C22—C23
C21—C22—C23—C18
C19—C18—C23—C22
B1—C18—C23—C22
C18—B1—C24—C29
C30—B1—C24—C29
C12—B1—C24—C29
C18—B1—C24—C25
C30—B1—C24—C25
C12—B1—C24—C25
C29—C24—C25—C26
B1—C24—C25—C26
C24—C25—C26—C27
C25—C26—C27—C28
C26—C27—C28—C29
C27—C28—C29—C24
C25—C24—C29—C28
B1—C24—C29—C28

~151.03 (12)
~172.13 (11)
61.70 (14)
~60.19 (15)
~179.59 (11)
177.55 (11)
~140.56 (11)
97.85 (13)
~23.93 (16)
42.46 (15)
~79.12 (13)
159.10 (11)
~1.82(17)
~178.97 (11)
0.39 (19)
1.18 (19)
~1.20 (19)
~0.35 (19)
1.80 (17)
179.00 (11)
140.83 (12)
22.49 (17)
~97.51 (13)
~46.28 (15)
~164.62 (11)
75.38 (14)
0.58 (19)
~173.05 (12)
—0.6 (2)

0.2 (2)
02(2)
-0.2(2)
-0.21 (18)
172.97 (12)
~96.72 (13)
23.98 (17)
141.44 (12)
79.09 (14)
~160.21 (11)
—42.75 (15)
~1.84 (19)
~178.01 (12)
0.3 (2)
1.2(2)
~1.1(2)
-0.5(2)
1.95 (19)
177.98 (12)

C42—B2—C36—C41
C54—B2—C36—C37
C48—B2—C36—C37
C42—B2—C36—C37
C41—C36—C37—C38
B2—C36—C37—C38
C36—C37—C38—C39
C37—C38—C39—C40
C38—C39—C40—C41
C39—C40—C41—C36
C37—C36—C41—C40
B2—C36—C41—C40
C54—B2—C42—C43
C48—B2—C42—C43
C36—B2—C42—C43
C54—B2—C42—C47
C48—B2—C42—C47
C36—B2—C42—C47
C47—C42—C43—C44
B2—C42—C43—C44
C42—C43—C44—C45
C43—C44—C45—C46
C44—C45—C46—C47
C45—C46—C47—C42
C43—C42—C47—C46
B2—C42—C47—C46
C54—B2—C48—C53
C36—B2—C48—C53
C42—B2—C48—C53
C54—B2—C48—C49
C36—B2—C48—C49
C42—B2—C48—C49
C53—C48—C49—C50
B2—C48—C49—C50
C48—C49—C50—C51
C49—C50—C51—C52
C50—C51—C52—C53
C51—C52—C53—C48
C49—C48—C53—C52
B2—C48—C53—C52
C48—B2—C54—C55
C36—B2—C54—C55
C42—B2—C54—C55
C48—B2—C54—C59
C36—B2—C54—C59
C42—B2—C54—C59
C59—C54—C55—C56
B2—C54—C55—C56

30.10 (16)
83.36 (14)
~37.55 (16)
~156.38 (11)
~1.87 (18)
~175.85 (12)
0.4 (2)

1.0 (2)
—0.8(2)
~0.8 (2)
2.09 (19)
176.06 (12)
148.78 (11)
~90.46 (13)
32.43 (16)
-33.21 (15)
87.55 (14)
~149.56 (11)
3.05 (18)
~178.81 (11)
0.00 (19)
~2.59 (19)
2.0 (2)

13 (2)
~3.69 (18)
178.15 (12)
~142.90 (12)
~25.84 (16)
96.38 (13)
43.04 (16)
160.10 (11)
~77.69 (14)
~0.69 (19)
173.84 (12)
~0.7 (2)
1.1(2)
—0.2(2)
~13(2)

1.68 (18)
~172.76 (12)
34.37 (16)
~87.52 (13)
151.87 (11)
~150.98 (11)
87.12 (13)
~33.48 (16)
0.49 (18)
175.49 (12)
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C18—B1—C30—C35
C12—B1—C30—C35
C24—B1—C30—C35
C18—B1—C30—C31
C12—B1—C30—C31
C24—B1—C30—C31

~27.89 (16)
94.97 (14)

~144.73 (12)

157.09 (11)
~80.05 (14)
40.25 (16)

C54—C55—C56—C57
C55—C56—C57—C58
C56—C57—C58—C59
C57—C58—C59—C54
C55—C54—C59—C58
B2—C54—C59—C58

0.6 (2)
-0.9 (2)
0.1(2)
1.1(2)
~1.32(18)
~176.33 (12)

Hydrogen-bond geometry (4, °)

Cgl, Cg2, Cg3, Cg4 and Cg5 are the centroids of the C42—-C47, C48-C53, C18-C23, C36-C41 and C54—C59 rings, respectively.

D—H-A D—H H-A DA D—H-A
N3—H3--01! 0.87 (2) 2.18(2) 2914 (2) 142 (2)
Cl11—H114--02f 0.98 2.48 3.368 (2) 151
C10—H10CCgl 0.98 2.82 3.693 (1) 150
C8—H8BCg2 0.99 2.82 3.510 (2) 127
C3—H34-Cg3ii 0.98 2.79 3.359 (1) 118
C2—H2C-Cgd" 0.98 2.61 3.453 (1) 144
C2—H24--Cg5" 0.98 2.59 3.393 (1) 140

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