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The structure of bis(cobaltocenium) tetrachloridocobaltate(I) dichloro-
methane 1.2-solvate, [Co(CsHs),],[CoCl,]-1.2CH,Cl,, has been determined at
100 K. The title compound crystallizes in the space group P1 and is an example
of an unusual Z’ = 5 structure. The asymmetric unit contains ten cobaltocenium
ions, five tetrachloridocobaltate(1I) ions and six molecules of dichloromethane,
i.e. 5{[Cp,Co],[CoCly]}-6CH,Cl,. All the cobaltocenium ions are determined to
be in the eclipsed conformation with respect to the cyclopentadienyl rings.
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Structure description

The cell parameters of [Cp,Co],[CoCly] (Cp = 1°-CsHs) have been previously reported
(Gunter et al., 1970). The molecular structure of the unsolvated compound has not been
reported, but it appears to be a single-chain magnetic material [Balaji et al., 2010]. A
small number of cobaltocenium derivatives with the [CoCl,]>~ counter-ion have been
reported (Herberhold et al., 2000; Braga et al., 2005; Ransom et al., 2009; Merola et al.,
2013). The title compound is the dichloromethane solvate of the parent compound
[Cp2Col,[CoCly].

The basic components of the compound are shown in Fig. 1. Each asymmetric unit in
the unit cell contains five of the [Cp,Co],[CoCly]-CH,Cl, groups pictured in addition to
one extra molecule of CH,Cl,, and is an example of a Z’' = 5 structure. One of the five
[CoCl,)*™ ions in the asymetric unit is pictured in Fig. 1. Bond distances for atoms
labelled ColK—CI1K, ColK—CI2K, ColK—CI3K, and ColK—Cl4K are 2.2792 (9),
2.2685, 2.2819 (9), and 2.2860 (9) A, respectively. The bond angles in this [CoCl,]*” ion
vary from 106.83 (3) to 112.28 (3)°. These parameters are typical for the [CoCl,]*~
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Figure 1

Portion of the unit cell (fractional coordinates x: 0.3 — 1/2, y: 0.1 — 0.5; z
0.2 — 1/2) showing the formula [Cp,Co],[CoCly]-CH,CL,. Displacement
ellipsoids for non-hydrogen atoms are drawn at the 50% probability level.

dianion and are comparable to those found in similar
compounds (Braga et al., 2005; Ransom et al., 2009; Merola et
al., 2013).

In Fig. 1, two cobaltocenium units are pictured. The
distances and angles within the cyclopentadienyl rings are
typical for such systems, as are the Co—C bond distances, e.g.
ColD—C7D is 2.029 (4) 3. Within the Cp rings, typical bond
distances and angles are also observed. The cyclopentadienyl
rings in each cobaltocenium ion are coplanar with an average
dihedral angle between the least squares planes of 2.97 (1)°.
Each cobaltocenium ion is in the eclipsed conformation with
respect to the cyclopentadienyl rings, with relative rotations in
the range of 0.65(9)-6.30 (9)°, and an average value of
2.97 (9)°. The two [Cp,Co]" ions in Fig. 1 are approximately

Figure 2

A view of the unit cell drawn looking down chains of cobaltocenium ions.
Displacement ellipsoids are drawn at the 50% probability level.
Hydrogen atoms have been omitted for clarity.

Table 1

Experimental details.

Crystal data

Chemical formula

M,

Crystal system, space group
Temperature (K)

a, b, c(A)

o, By ()

V(A

VA

Radiation type

p (mm~)
Crystal size (mm)

Data collection
Diffractometer
Absorption correction

Tminv Tmax

No. of measured, independent and
observed [I > 20(I)] reflections

Rim

(Sin 0/A)max (A7)

Refinement
R[F? > 20(F%)], wR(F?), S

[Co(CsHs),]10[CoCly]s-6CH,Cl,

3404.30

Triclinic, P1

100

18.1419 (16), 19.9967 (17),
203048 (17)

79.631 (2), 78.398 (2), 63.844 (2)

6441.7 (10)

2

Mo Ka

2.58

0.44 x 0.28 x 0.26

Bruker APEX CCD

Multi-scan (SADABS; Bruker,
2007)

0.396, 0.553

74645, 31791, 23455

0.044
0.667

0.043, 0.091, 0.99

No. of reflections 31791

No. of parameters 1378

H-atom treatment H-atom parameters constrained
APmaxs APmin (€ A7) 0.62, —0.51

Computer programs: SMART (Bruker, 2007), SAINT (Bruker, 2007), SHELXTL
(Sheldrick, 2008), SHELXL2018 (Sheldrick, 2015), ORTEP-3 for Windows (Farrugia,
2012).

related by an S, improper axis of rotation through the
[CoCl,]*™ unit.

The packing of the ions in the title compound (Fig. 2) is
more complicated than found for the related decamethyl-
cobaltocenium derivative (Merola et al., 2013), which forms a
clear two-dimensional-network of [(17°-Cs(CH3)s)>Co]*-chains
parallel to two of its unit cell axes. In the title compound, the
cobaltocenium ions alternate with dichloromethane molecules
in loose chains, with two sets of parallel chains aligned roughly
at right angles to form layers which also include the CH,Cl,
and [CoCl, >~ moieties. The [CoCl,]*~ ions are each
surrounded by four [Cp,Co]" ions in a distorted tetrahedral
arrangement with Co— Co distances in the range of 5.0-5.3 A.

Synthesis and crystallization

The title compound was obtained serendipitously as a
byproduct from the reaction of orange crystals of
CpRu(PPh;),Cl (0.2013 g, 0.277 mmol) with sublimed Cp,Co
(0.1150 g, 0.608 mmol, 2.19 equiv) in CH,Cl, (5.0ml) in a
sample vial under an atmosphere of argon in an inert-atmos-
phere drybox. The sample vial was left undisturbed in the
drybox for four months during which time green crystals of
5[Cp,Co],[CoCl,4]-6CH,Cl, grew. Exposure to light, such as
from a compact fluorescent light bulb, was found to be
required for the isolation of the title compound.
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Refinement

Crystal data, data collection and structure refinement details
are summarized in Table 1.
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full crystallographic data
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Bis(cobaltocenium) tetrachloridocobaltate(ll) dichloromethane 1.2-solvate

Michael J. Shaw, Nan Xu, lan E. Caveny, Erwin G. Abucayon, Anthony R. Ramuglia and George

B. Richter-Addo

Bis(cobaltocenium) tetrachloridocobaltate(ll) dichloromethane 1.2-solvate

Crystal data

[CO(CsHs)z]10[COC14]5'6CH2C12
M, = 3404.30

Triclinic, P1

a=18.1419 (16) A
b=19.9967 (17) A
¢=20.3048 (17) A
a=179.631(2)°

B=178398 (2)°

= 63.844 (2)°

V= 6441.7 (10) A3

Data collection

Bruker APEX CCD
diffractometer

 scans

Absorption correction: multi-scan
(SADABS; Bruker, 2007)

Toin = 0.396, Tux = 0.553

74645 measured reflections

Refinement

Refinement on F?

Least-squares matrix: full
R[F?>20(F%)] = 0.043
wR(F?)=0.091

§=0.99

31791 reflections

1378 parameters

0 restraints

Primary atom site location: dual

Special details

zZ=2

F(000) =3394

D,=1.755Mgm™

Mo Ka radiation, A = 0.71073 A

Cell parameters from 8748 reflections
0=12.3-28.3°

4 =258 mm™!

T=100K

Prism, green

0.44 x 0.28 x 0.26 mm

31791 independent reflections
23455 reflections with 7> 20()
Ry =0.044

Ormax = 28.3°, Opin = 1.3°
h=-24—-24

k=-23-26

[=-27-27

Secondary atom site location: difference Fourier
map

Hydrogen site location: inferred from
neighbouring sites

H-atom parameters constrained

w = 1/[c*(F,?) + (0.034P)* + 0.930P]
where P = (F 2 +2F2)/3

(A/0)max = 0.002

Aprmax = 0.62 ¢ A7

Apmin =—0.51e¢ A73

Geometry. All esds (except the esd in the dihedral angle between two 1.s. planes) are estimated using the full covariance
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles;
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate
(isotropic) treatment of cell esds is used for estimating esds involving 1.s. planes.
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Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (42)

X y z Uiso™ Ueq
ColA 0.38674 (3) 0.01972 (2) 0.86756 (2) 0.01318 (9)
ClA 0.2712 (2) 0.05189 (19) 0.84485 (16) 0.0201 (7)
HI1A 0.238848 0.023849 0.856174 0.024*
C2A 0.3279 (2) 0.05029 (18) 0.78493 (16) 0.0200 (7)
H2A 0.339838 0.021132 0.748843 0.024*
C3A 0.3634 (2) 0.09945 (18) 0.78834 (15) 0.0206 (7)
H3A 0.403500 0.109009 0.755028 0.025*
C4A 0.3289 (2) 0.13215 (18) 0.84992 (16) 0.0191 (7)
H4A 0.341765 0.167445 0.865195 0.023*
C5A 0.2719 (2) 0.10304 (18) 0.88464 (16) 0.0188 (7)
H5A 0.239587 0.115569 0.927333 0.023*
C6A 0.4168 (2) —0.08149 (18) 0.92218 (16) 0.0217 (8)
H6A 0.382892 —0.107999 0.935272 0.026*
C7A 0.4736 (2) —0.08716 (19) 0.86185 (16) 0.0211 (8)
H7A 0.484204 —0.117979 0.827397 0.025*
C8A 0.5115 (2) —0.0388 (2) 0.86211 (16) 0.0224 (8)
H8A 0.552427 —0.031722 0.827910 0.027*
C9A 0.4781 (2) —0.00272 (19) 0.92210 (16) 0.0200 (7)
H9A 0.492273 0.033011 0.935070 0.024*
CI10A 0.4196 (2) —0.02950 (18) 0.95942 (15) 0.0199 (7)
H10A 0.387947 —0.015029 1.001925 0.024*
ColB 0.15938 (3) 0.44890 (2) 0.91288 (2) 0.01607 (10)
CI1B 0.0501 (2) 0.50933 (19) 0.87546 (16) 0.0219 (8)
HIB 0.006552 0.494360 0.878160 0.026*
C2B 0.1182 (2) 0.49687 (19) 0.82341 (16) 0.0239 (8)
H2B 0.128336 0.471632 0.784903 0.029*
C3B 0.1688 (2) 0.52810 (19) 0.83806 (16) 0.0231 (8)
H3B 0.218307 0.527850 0.811221 0.028*
C4B 0.1322 (2) 0.55984 (19) 0.90014 (16) 0.0226 (8)
H4B 0.153068 0.584400 0.922425 0.027*
C5B 0.0593 (2) 0.54858 (18) 0.92303 (16) 0.0216 (7)
H5B 0.022588 0.564488 0.963344 0.026*
C6B 0.1609 (2) 0.3491 (2) 0.95657 (19) 0.0315 (9)
H6B 0.118456 0.332963 0.958342 0.038*
C7B 0.2292 (2) 0.3385 (2) 0.90497 (18) 0.0304 (9)
H7B 0.240811 0.313249 0.866171 0.036*
C8B 0.2770 (2) 0.3714 (2) 0.92050 (17) 0.0275 (8)
H8B 0.325959 0.372682 0.893997 0.033*
C9B 0.2390 (2) 0.4023 (2) 0.98298 (17) 0.0283 (9)
H9B 0.257973 0.427922 1.005931 0.034*
C10B 0.1677 (2) 0.3878 (2) 1.00463 (16) 0.0289 (9)
H10B 0.130445 0.401989 1.045066 0.035*
ColC 0.29284 (3) 0.61378 (2) 0.57233 (2) 0.01398 (9)
CciC 0.2904 (2) 0.54019 (19) 0.51713 (16) 0.0227 (8)
H1C 0.256520 0.513545 0.528735 0.027*
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c2c 0.3704 (2)
H2C 0.399757
c3C 0.3993 (2)
H3C 0.451521
c4ac 0.3364 (2)
H4C 0.339006
csC 0.2694 (2)
H5C 0.218993
c6C 0.2066 (2)
H6C 0.170280
c7C 0.2866 (2)
H7C 0.313417
C8C 0.3198 (2)
H8C 0.372662
CoC 0.2601 (2)
HOC 0.265890
c1oC 0.1904 (2)
H10C 0.141378
ColD 0.40315 (3)
CID 0.2834 (2)
HID 0.240370
C2D 0.3367 (2)
H2D 0.335187
C3D 0.3927 (2)
H3D 0.435563
C4D 0.3730 (2)
H4D 0.400417
C5D 0.3051 (2)
H5D 0.278995
C6D 0.4151 (2)
H6D 0.372319
C7D 0.4696 (2)
H7D 0.469669
C8D 0.5238 (2)
H8D 0.566709
C9D 0.5026 (2)
HOD 0.528925
C10D 0.4352 (2)
H10D 0.408539
ColE 0.12112 (3)
CIE 0.0861 (2)
HIE 0.032293
C2E 0.1160 (2)
H2E 0.086085
C3E 0.1989 (2)
H3E 0.234606
C4E 0.2189 (2)
H4E 0.270443

0.5157 (2)
0.469841
0.5714 (2)
0.569530
0.6307 (2)
0.675649
0.6113 (2)
0.640720
0.62170 (19)
0.597477
0.59296 (19)
0.545921
0.64633 (19)
0.641422
0.70837 (19)
0.752558
0.69302 (19)
0.724941
0.22407 (2)
0.2803 (2)
0.264272
0.2638 (2)
0.235440
0.29699 (19)
0.294555
0.33458 (19)
0.361961
0.32412 (19)
0.343409
0.1287 (2)
0.112276
0.11179 (19)
0.081953
0.1465 (2)
0.144285
0.1854 (2)
0.214020
0.1743 (2)
0.194007
0.01634 (3)
0.0052 (2)
0.030395
~0.0644 (2)
~0.093828
~0.0819 (2)
~0.125432
-0.0232 (2)
~0.020346

0.53462 (16)
0.560130
0.50754 (16)
0.511406
0.47354 (15)
0.450836
0.47929 (15)
0.461019
0.65474 (15)
0.664474
0.67415 (15)
0.699119
0.64996 (15)
0.655745
0.61559 (16)
0.594477
0.61821 (16)
0.598865
0.51667 (2)
0.49941 (17)
0.516257
0.43735 (17)
0.405246
0.43153 (16)
0.395136
0.48994 (16)
0.499502
0.53171 (17)
0.573934
0.57681 (19)
0.593413
0.51563 (18)
0.484083
0.50922 (17)
0.472882
0.56693 (18)
0.575998
0.60897 (17)
0.650959
0.64600 (2)
0.56081 (16)
0.547488
0.60140 (18)
0.620126
0.60887 (18)
0.633445
0.57323 (17)
0.569834

0.0237 (8)
0.028*
0.0225 (8)
0.027*
0.0231 (8)
0.028*
0.0232 (8)
0.028*
0.0204 (7)
0.024*
0.0196 (7)
0.024*
0.0206 (7)
0.025*
0.0226 (8)
0.027*
0.0232 (8)
0.028*
0.01624 (10)
0.0280 (8)
0.034*
0.0260 (8)
0.031*
0.0231 (8)
0.028*
0.0233 (8)
0.028*
0.0257 (8)
0.031*
0.0351 (10)
0.042*
0.0287 (9)
0.034*
0.0252 (8)
0.030*
0.0301 (9)
0.036*
0.0336 (10)
0.040*
0.01757 (10)
0.0272 (8)
0.033*
0.0324 (9)
0.039*
0.0310 (9)
0.037*
0.0280 (9)
0.034*
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CSE 0.1490 (2)
HS5E 0.145317
C6E 0.0205 (2)
H6E ~0.034355
C7E 0.0538 (2)
H7E 0.025006
C8E 0.1377 (2)
HSE 0.174776
C9E 0.1555 (2)
HOE 0.207032
CIOE 0.0834 (2)
H10E 0.078115
ColF 0.49501 (3)
CIF 0.4545 (3)
HIF 0.440444
C2F 0.4001 (3)
H2F 0.342734
C3F 0.4452 (3)
H3F 0.423686
CAF 0.5279 (3)
H4F 0.572038
CSF 0.5334 (3)
HS5F 0.581822
C6F 0.5012 (2)
H6F 0.489522
C7F 0.4435 (2)
H7F 0.386122
C8F 0.4860 (2)
HSF 0.462257
COF 0.5699 (2)
HOF 0.612454
CI10F 0.5795 (2)
HI10F 0.629525
ColG 0.07274 (3)
CIG 0.0639 (2)
HIG 0.015930
C2G 0.1247 (2)
H2G 0.125075
C3G 0.1850 (2)
H3G 0.233287
C4G 0.1609 (3)
H4G 0.189850
C5G 0.0859 (2)
H5G 0.055389
C6G ~0.0386 (2)
H6G ~0.084429
C7G 0.0252 (2)
H7G 0.030099

0.0307 (2)
0.075974
0.0912 (2)
0.116019
0.0216 (2)
~0.008436
0.0039 (2)
~0.039688
0.0638 (2)
0.067239
0.11749 (19)
0.163098
0.38504 (3)
0.3857 (2)
0.348714
0.4496 (2)
0.463415
0.4895 (2)
0.534901
0.4504 (2)
0.464653
0.3860 (2)
0.349485
0.2898 (2)
0.251798
0.3535 (2)
0.366049
0.3954 (2)
0.440639
0.35812 (19)
0.374040
0.2928 (2)
0.257215
0.83615 (3)
0.8063 (2)
0.805981
0.7466 (2)
0.698630
0.7695 (2)
0.740023
0.8447 (2)
0.874857
0.8665 (2)
0.914103
0.8582 (2)
0.854321
0.8004 (2)
0.750821

0.54349 (16)
0.516705
0.70007 (17)
0.689034
0.73925 (17)
0.759091
0.74419 (16)
0.767749
0.70706 (16)
0.701405
0.68004 (16)
0.653211
0.11572 (2)
0.21625 (17)
0.244829
0.18057 (18)
0.181034
0.14412 (19)
0.115524
0.15739 (19)
0.139352
0.20238 (18)
0.220088
0.08915 (17)
0.118283
0.05504 (17)
0.057642
0.01630 (16)
~0.011970
0.02708 (16)
0.007526
0.07219 (17)
0.088227
0.02802 (2)
~0.05954 (17)
~0.071151
~0.02600 (17)
~0.010990
~0.01828 (17)
0.002809
~0.04766 (18)
~0.049846
~0.07301 (17)
~0.095497
0.08568 (16)
0.073624
0.11922 (16)
0.133369

0.0246 (8)
0.030*
0.0263 (8)
0.032*
0.0285 (9)
0.034*
0.0272 (8)
0.033*
0.0242 (8)
0.029*
0.0219 (8)
0.026*
0.01764 (10)
0.0324 (9)
0.039*
0.0367 (10)
0.044*
0.0412 (11)
0.049*
0.0427 (11)
0.051*
0.0358 (10)
0.043*
0.0261 (8)
0.031*
0.0274 (8)
0.033*
0.0263 (8)
0.032*
0.0244 (8)
0.029*
0.0282 (8)
0.034*
0.01593 (10)
0.0296 (9)
0.036*
0.0313 (9)
0.038*
0.0330 (10)
0.040*
0.0370 (11)
0.044*
0.0320 (9)
0.038*
0.0255 (8)
0.031*
0.0228 (8)
0.027*
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data reports

C8G 0.0804 (2)
H8G 0.128794
C9G 0.0514 (2)
HOG 0.076867
C10G ~0.0226 (2)
H10G ~0.055683
ColH 0.33027 (3)
CIH 0.3149 (2)
HIH 0.266280
C2H 0.3336 (2)
H2H 0.300026
C3H 0.4118 (2)
H3H 0.439626
C4H 0.4409 (2)
H4H 0.491846
C5H 0.3810 (2)
H5H 0.384456
C6H 0.2223 (2)
H6H 0.172597
C7H 0.2446 (2)
H7H 0.212358
C8H 0.3236 (2)
HSH 0.353512
C9H 0.3502 (2)
HOH 0.400798
Cl10H 0.2873 (2)
H10H 0.288447
Coll 0.93084 (3)
ClI 1.0483 (2)
HII 1.075078
(&) 1.0017 (3)
H2I 0.991459
C31 0.9730 (2)
H3I 0.940027
c41 1.0016 (3)
H4l 0.991026
Csl 1.0485 (2)
H5I 1.075602
cél 0.8784 (2)
H6l 0.904611
CTI 0.8334 (2)
H7I 0.823663
C8I 0.8056 (2)
HSI 0.774019
CoI 0.8329 (2)
HOI 0.823075
C101 0.8775 (2)
H10I 0.902402

0.82942 (19)
0.802782
0.9051 (2)
0.938046
0.9226 (2)
0.969573
0.78813 (2)
0.7987 (2)
0.831337
0.7244 (2)
0.698183
0.6956 (2)
0.646827
0.7523 (2)
0.748161
0.8166 (2)
0.863035
0.8580 (2)
0.889006
0.7833 (2)
0.755571
0.7573 (2)
0.708966
0.81647 (19)
0.814618
0.8785 (2)
0.925610
0.47721 (3)
0.4000 (2)
0.385991
0.3667 (2)
0.326298
0.4031 (2)
0.391897
0.4595 (2)
0.493402
0.4569 (2)
0.488510
0.5175 (2)
0.503253
0.4832 (2)
0.442165
0.5202 (2)
0.508435
0.5780 (2)
0.611673
0.5766 (2)
0.609657

0.12796 (16)
0.149453
0.09922 (16)
0.097732
0.07311 (17)
0.051006
0.19003 (2)
0.09182 (16)
0.072173
0.12064 (15)
0.123830
0.14406 (16)
0.165790
0.12940 (16)
0.139407
0.09714 (15)
0.081887
0.23997 (16)
0.221206
0.27024 (16)
0.275499
0.29133 (15)
0.313021
0.27419 (16)
0.282460
0.24261 (16)
0.226049
0.64319 (2)
0.62018 (19)
0.576365
0.6655 (2)
0.657681
0.72373 (19)
0.762858
0.7144 (2)
0.746023
0.6503 (2)
0.630837
0.55729 (18)
0.513406
0.60440 (19)
0.597517
0.66338 (19)
0.703213
0.65304 (18)
0.684675
0.58683 (18)
0.566128

0.0211 (7)
0.025*
0.0224 (8)
0.027*
0.0244 (8)
0.029*
0.01623 (10)
0.0232 (8)
0.028*
0.0219 (8)
0.026*
0.0246 (8)
0.029*
0.0246 (8)
0.030*
0.0247 (8)
0.030*
0.0271 (8)
0.033*
0.0274 (8)
0.033*
0.0242 (8)
0.029*
0.0240 (8)
0.029*
0.0264 (8)
0.032*
0.01930 (10)
0.0397 (11)
0.048*
0.0362 (10)
0.043*
0.0392 (11)
0.047*
0.0427 (12)
0.051*
0.0408 (11)
0.049*
0.0318 (9)
0.038*
0.0334 (9)
0.040*
0.0325 (9)
0.039*
0.0308 (9)
0.037*
0.0301 (9)
0.036*
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CollJ
CclJ
H1J
C2J
H2J
C3J
H3J
C4]
H4J
CsJ
H5J
CcoJ
H6J
C7]
H7J
C8J
HRJ
(&)
H9J
C10J
H10J
ColK
ClIK
CI2K
CI3K
Cl4K
ColL
ClI1L
CI2L
CI13L
Cl4L
ColM
ClIM
Ci2M
CI13M
Cl4aM
ColIN
CIIN
CI2N
CI3N
CI4N
Col0O
Cl10
CI120
C130
Cl40
Cl1P
C2P

0.13178 (3)
0.0434 (2)
0.036319
0.0923 (2)
0.124118
0.0859 (2)
0.112460
0.0330 (2)
0.017582
0.0068 (2)
~0.029219
0.1968 (2)
0.186056
0.2488 (2)
0.279386
0.2475 (2)
0.276977
0.1945 (2)
0.181833
0.1638 (2)
0.127138
0.41972 (3)
0.39707 (5)
0.39742 (5)
0.55417 (5)
0.33149 (5)
0.39327 (3)
0.40434 (5)
0.49545 (5)
0.26600 (5)
0.41064 (5)
0.98352 (3)
0.98011 (5)
0.90156 (5)
0.93720 (5)
1.11578 (5)
0.18729 (3)
0.14557 (5)
0.31216 (5)
0.20261 (5)
0.09263 (5)
0.18728 (3)
0.05686 (5)
0.28416 (5)
0.19824 (6)
0.20884 (7)
0.41792 (5)
0.3371 (2)

0.23051 (3)
0.2470 (2)
0.209478
0.28480 (19)
0.277191
0.3366 (2)
0.369591
0.3299 (2)
0.357731
0.2745 (2)
0.258658
0.1177 (2)
0.080393
0.1518 (2)
0.141032
0.2043 (2)
0.234856
0.2036 (2)
0.233612
0.1501 (2)
0.137712
0.84722 (2)
0.95645 (5)
0.76861 (5)
0.79583 (5)
0.86497 (5)
0.36379 (2)
0.43484 (5)
0.34596 (5)
0.42224 (5)
0.25029 (5)
0.25947 (3)
0.16950 (5)
0.26499 (5)
0.37434 (5)
0.23119 (5)
0.05966 (2)
0.17984 (4)
0.02373 (5)
~0.01769 (5)
0.05050 (5)
0.56027 (3)
0.61245 (5)
0.55429 (5)
0.63039 (5)
0.44343 (5)
0.19389 (5)
0.1900 (2)

0.26464 (2)
0.20827 (17)
0.190907
0.17528 (16)
0.131772
0.21855 (17)
0.209001
0.27786 (18)
0.315548
0.27160 (18)
0.304405
0.28138 (17)
0.267251
0.24448 (17)
0.200925
0.28325 (18)
0.270360
0.34471 (19)
0.380267
0.34352 (17)
0.378600
0.70620 (2)
0.63826 (4)
0.65306 (4)
0.72616 (4)
0.80568 (4)
0.71459 (2)
0.78534 (4)
0.62462 (4)
0.67867 (4)
0.77055 (4)
0.50885 (2)
0.45581 (4)
0.61051 (4)
0.44732 (4)
0.52155 (4)
0.08754 (2)
0.03778 (4)
0.12280 (4)
0.01098 (4)
0.17624 (4)
0.10547 (2)
0.07693 (4)
0.01259 (4)
0.17638 (4)
0.15783 (4)
~0.02485 (4)
0.03897 (17)

0.01871 (10)
0.0259 (8)
0.031*
0.0230 (8)
0.028*
0.0256 (8)
0.031*
0.0283 (9)
0.034*
0.0296 (9)
0.036*
0.0293 (9)
0.035*
0.0242 (8)
0.029*
0.0311 (9)
0.037*
0.0375 (10)
0.045*
0.0361 (10)
0.043*
0.01641 (10)
0.02059 (17)
0.02231 (18)
0.02188 (18)
0.02035 (17)
0.01594 (10)
0.01944 (17)
0.01951 (17)
0.02089 (17)
0.02272 (18)
0.01685 (10)
0.01978 (17)
0.02182 (18)
0.02347 (18)
0.02580 (19)
0.01576 (10)
0.01867 (17)
0.01823 (17)
0.02053 (17)
0.02412 (19)
0.02074 (10)
0.0278 (2)
0.0272 (2)
0.0288 (2)
0.0350 (2)
0.0269 (2)
0.0264 (8)

IUCrData (2018). 3, x180552

data reports



data reports

H2P1 0.352349 0.137669 0.059603 0.032*
H2P2 0.285822 0.206471 0.018669 0.032*
CI3P 0.31882 (6) 0.24813 (6) 0.10229 (4) 0.0322 (2)
Cl1Q 0.44608 (6) 0.44375 (5) 0.37259 (4) 0.0301 (2)
C2Q 0.4330 (2) 0.53087 (19) 0.32596 (17) 0.0232 (8)
H2Q1 0.437956 0.563235 0.354839 0.028*
H2Q2 0.477321 0.522887 0.286791 0.028*
CI3Q 0.33543 (6) 0.57606 (5) 0.29705 (5) 0.0318 (2)
CIIR 0.72060 (6) 0.15466 (6) 0.55293 (5) 0.0376 (2)
C2R 0.8217 (2) 0.1303 (2) 0.56974 (19) 0.0354 (10)
H2R1 0.858119 0.131021 0.526448 0.043*
H2R2 0.820077 0.168142 0.596112 0.043*
CI3R 0.86359 (7) 0.04147 (6) 0.61483 (5) 0.0438 (3)
CIIS 0.20679 (6) 0.22430 (6) 0.67440 (5) 0.0342 (2)
C2S 0.2016 (2) 0.2774 (2) 0.73751 (16) 0.0244 (8)
H2S1 0.257013 0.257982 0.751949 0.029*
H2S2 0.186199 0.330149 0.718315 0.029*
CI3S 0.12907 (6) 0.27364 (6) 0.80822 (5) 0.0400 (3)
CIT 0.24279 (7) 0.67192 (6) 0.82826 (5) 0.0445 (3)
C2T 0.2274 (2) 0.7606 (2) 0.78589 (17) 0.0272 (8)
H2T1 0.269239 0.754803 0.745072 0.033*
H2T2 0.235613 0.790166 0.815717 0.033*
CI3T 0.12709 (6) 0.80988 (6) 0.76181 (5) 0.0397 (2)
Cl1u 0.60295 (6) 1.02794 (6) 0.68828 (5) 0.0384 (2)
Cc2U 0.5892 (2) 0.9653 (2) 0.64581 (19) 0.0348 (9)
H2U1 0.530878 0.986789 0.637245 0.042*
H2U2 0.600406 0.917505 0.675001 0.042*
CI3U 0.65574 (7) 0.94760 (6) 0.56807 (5) 0.0437 (3)
Atomic displacement parameters (42)

Ull (]22 U33 UlZ U13 (]23
ColA 0.0139 (2) 0.0139 (2) 0.01226 (19) —0.00582 (18) —0.00345 (17) —0.00074 (17)
CIA 0.0141 (17) 0.0199 (19) 0.0266 (17) —0.0060 (15) —0.0094 (14) 0.0009 (15)
C2A 0.0232 (18) 0.0152 (18) 0.0164 (15) 0.0001 (15) —0.0116 (14) —0.0009 (13)
C3A 0.0249 (19) 0.0191 (19) 0.0157 (16) —0.0090 (16) —0.0040 (14) 0.0037 (14)
C4A 0.0250 (19) 0.0122 (17) 0.0223 (16) —0.0083 (15) —0.0071 (14) —0.0011 (14)
C5A 0.0160 (17) 0.0172 (18) 0.0174 (16) —0.0012 (14) —0.0046 (13) —0.0006 (13)
C6A 0.0218 (19) 0.0163 (19) 0.0247 (17) —0.0051 (15) —0.0104 (15) 0.0032 (14)
C7A 0.0183 (18) 0.0177 (18) 0.0240 (17) 0.0007 (15) —0.0102 (14) —0.0079 (14)
C8A 0.0128 (17) 0.032 (2) 0.0204 (16) —0.0062 (16) —0.0053 (14) —0.0024 (15)
C9A 0.0162 (17) 0.0233 (19) 0.0218 (16) —0.0055 (15) —0.0076 (14) —0.0074 (14)
CI0A 0.0186 (18) 0.0207 (19) 0.0135 (15) —0.0019 (15) —0.0045 (13) 0.0007 (13)
ColB 0.0152 (2) 0.0168 (2) 0.0156 (2) —0.00653 (19) —0.00260 (17) —0.00001 (18)
CIB 0.0177 (18) 0.022 (2) 0.0252 (17) —0.0078 (15) —0.0083 (14) 0.0030 (15)
C2B 0.027 (2) 0.022 (2) 0.0181 (16) —0.0049 (16) —0.0091 (15) —0.0004 (14)
C3B 0.0226 (19) 0.021 (2) 0.0198 (17) —0.0069 (16) —0.0020 (14) 0.0052 (14)
C4B 0.0260 (19) 0.0182 (19) 0.0256 (18) —0.0102 (16) —0.0082 (15) 0.0007 (15)
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C5B
C6B
C7B
C8B
C9B
C10B
ColC
C1C
Cc2C
C3C
C4C
CsC
CceC
C7C
C8C
CcoC
C10C
ColD
C1D
C2D
C3D
C4D
C5D
C6D
C7D
C8D
C9D
C10D
ColE
ClE
C2E
C3E
C4E
CSE
C6E
C7E
C8E
CI9E
CI0E
ColF
CIF
C2F
C3F
C4F
CS5F
C6F
C7F
C8F

0.0195 (18)
0.028 (2)
0.035 (2)
0.0171 (18)
0.025 (2)
0.023 (2)
0.0132 (2)
0.028 (2)
0.0248 (19)
0.0165 (17)
0.0251 (19)
0.0203 (18)
0.0180 (18)
0.0264 (19)
0.0211 (18)
0.032 (2)
0.0199 (18)
0.0191 (2)
0.0173 (18)
0.030 (2)
0.0245 (19)
0.033 (2)
0.0235 (19)
0.036 (2)
0.037 (2)
0.024 (2)
0.029 (2)
0.044 (3)
0.0154 (2)
0.024 (2)
0.044 (3)
0.037 (2)
0.0192 (19)
0.027 (2)
0.0165 (18)
0.032 (2)
0.037 (2)
0.0237 (19)
0.0262 (19)
0.0197 (2)
0.049 (3)
0.032 (2)
0.072 (3)
0.068 (3)
0.041 (3)
0.037 (2)
0.027 (2)
0.034 (2)

0.0177 (19)
0.021 (2)
0.019 (2)
0.025 (2)
0.031 (2)
0.034 (2)
0.0142 (2)
0.022 (2)
0.021 (2)
0.028 (2)
0.021 (2)
0.029 (2)
0.029 (2)
0.0166 (18)
0.0222 (19)
0.0127 (18)
0.022 (2)
0.0151 (2)
0.035 (2)
0.027 (2)
0.0193 (19)
0.0142 (18)
0.022 (2)
0.021 (2)
0.0139 (19)
0.024 (2)
0.022 (2)
0.025 (2)
0.0193 (3)
0.034 (2)
0.033 (2)
0.021 (2)
0.036 (2)
0.026 (2)
0.030 (2)
0.030 (2)
0.024 (2)
0.028 (2)
0.0157 (18)
0.0157 (2)
0.027 (2)
0.036 (2)
0.019 (2)
0.053 (3)
0.042 (3)
0.019 (2)
0.028 (2)
0.026 (2)

0.0206 (16)
0.046 (2)
0.030 (2)
0.0291 (19)
0.0263 (18)
0.0154 (16)
0.0135 (2)
0.0184 (16)
0.0182 (16)
0.0194 (17)
0.0158 (16)
0.0130 (15)
0.0153 (15)
0.0136 (15)
0.0209 (17)
0.0226 (17)
0.0193 (17)
0.0157 (2)
0.0314 (19)
0.0229 (18)
0.0171 (16)
0.0260 (18)
0.0205 (17)
0.038 (2)
0.033 (2)
0.0225 (17)
0.037 (2)
0.0179 (18)
0.0188 (2)
0.0234 (18)
0.0277 (19)
0.0265 (19)
0.0240 (18)
0.0179 (16)
0.0282 (19)
0.0228 (18)
0.0191 (17)
0.0247 (18)
0.0207 (17)
0.0175 (2)
0.0167 (17)
0.026 (2)
0.025 (2)
0.031 (2)
0.027 (2)
0.0297 (19)
0.033 (2)
0.0183 (17)

~0.0022 (15)
~0.0129 (18)
~0.0016 (17)
~0.0025 (16)
~0.0080 (17)
~0.0027 (17)
~0.00497 (19)
~0.0094 (16)
~0.0026 (16)
~0.0067 (16)
~0.0067 (16)
~0.0012 (16)
~0.0109 (16)
~0.0069 (15)
~0.0086 (15)
~0.0086 (16)
0.0015 (15)
~0.0084 (2)
~0.0119 (17)
~0.0101 (17)
~0.0041 (16)
~0.0119 (16)
~0.0008 (16)
~0.0090 (18)
~0.0066 (17)
~0.0048 (16)
~0.0019 (17)
~0.0021 (19)
~0.0075 (2)
~0.0083 (17)
~0.021 (2)
0.0003 (18)
~0.0047 (17)
~0.0083 (17)
~0.0042 (16)
~0.0157 (18)
~0.0095 (18)
~0.0126 (17)
~0.0046 (15)
~0.0073 (2)
~0.014 (2)
0.0011 (19)
~0.012 (2)
~0.047 (3)
~0.014 (2)
~0.0159 (17)
~0.0114 (17)
~0.0110 (18)

~0.0017 (14)
~0.0144 (18)
~0.0133 (17)
~0.0053 (15)
~0.0116 (16)
~0.0004 (14)
~0.00067 (17)
0.0015 (15)
~0.0010 (14)
0.0044 (14)
0.0045 (14)
~0.0030 (14)
0.0033 (13)
~0.0022 (14)
~0.0060 (14)
~0.0021 (15)
~0.0036 (14)
~0.00245 (18)
~0.0056 (15)
~0.0122 (16)
0.0000 (14)
~0.0082 (16)
~0.0007 (15)
0.0007 (18)
~0.0098 (17)
~0.0059 (15)
~0.0215 (18)
~0.0080 (17)
~0.00378 (18)
~0.0107 (15)
~0.0054 (18)
~0.0134 (17)
~0.0002 (15)
~0.0022 (15)
0.0002 (15)
0.0044 (16)
~0.0087 (16)
~0.0063 (15)
~0.0053 (15)
~0.00261 (18)
0.0009 (17)
0.0027 (17)
~0.006 (2)
0.004 (2)
~0.0129 (18)
~0.0035 (17)
~0.0102 (16)
~0.0038 (15)

~0.0012 (14)
0.0140 (18)
~0.0026 (16)
0.0098 (16)
0.0025 (16)
0.0061 (16)
~0.00237 (17)
~0.0108 (15)
~0.0058 (14)
~0.0099 (15)
~0.0011 (14)
~0.0083 (15)
~0.0074 (14)
~0.0026 (13)
~0.0059 (14)
~0.0059 (14)
~0.0089 (15)
~0.00110 (18)
0.0030 (17)
~0.0009 (15)
0.0019 (14)
0.0013 (14)
~0.0017 (15)
0.0104 (17)
~0.0040 (16)
~0.0015 (15)
~0.0016 (17)
0.0029 (16)
~0.00164 (19)
~0.0056 (16)
~0.0078 (17)
~0.0048 (16)
~0.0128 (17)
~0.0037 (15)
~0.0110 (16)
~0.0032 (16)
~0.0003 (15)
~0.0049 (16)
~0.0033 (14)
~0.00167 (18)
~0.0034 (16)
~0.0122 (18)
~0.0049 (17)
~0.017 (2)
~0.0109 (19)
~0.0085 (16)
~0.0084 (17)
~0.0055 (15)
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COF
CI10F
ColG
C1G
C2G
C3G
C4G
C5G
Co6G
C7G
C8G
C9G
C10G
ColH
CIlH
C2H
C3H
C4H
C5H
C6H
C7H
C8H
C9H
CI10H
Coll
Cl1I
C21
C3I
C41
Csl
Col
C71
C8I
CaI
C10I
CollJ
ClJ
C2J
C3J
C4]
CsJ
CcoJ
C7]
C8J
CIJ
C10J
ColK
ClIK

0.027 (2)
0.025 (2)
0.0130 (2)
0.022 (2)
0.045 (3)
0.0145 (18)
0.045 (3)
0.042 (2)
0.0179 (18)
0.0249 (19)
0.0167 (17)
0.0225 (19)
0.0188 (18)
0.0166 (2)
0.0214 (19)
0.0231 (19)
0.027 (2)
0.0158 (18)
0.033 (2)
0.0225 (19)
0.027 (2)
0.032 (2)
0.031 (2)
0.043 (2)
0.0216 (3)
0.028 (2)
0.044 (3)
0.029 (2)
0.048 (3)
0.025 (2)
0.036 (2)
0.030 (2)
0.021 (2)
0.026 (2)
0.031 (2)
0.0146 (2)
0.0214 (19)
0.0179 (18)
0.027 (2)
0.025 (2)
0.0127 (18)
0.027 (2)
0.0171 (18)
0.0192 (19)
0.030 (2)
0.025 (2)
0.0171 (2)
0.0258 (4)

0.025 (2)
0.022 (2)
0.0171 (2)
0.049 (3)
0.023 (2)
0.047 (3)
0.056 (3)
0.022 (2)
0.036 (2)
0.026 (2)
0.026 (2)
0.027 (2)
0.020 (2)
0.0168 (2)
0.025 (2)
0.025 (2)
0.023 (2)
0.038 (2)
0.029 (2)
0.027 (2)
0.033 (2)
0.025 (2)
0.025 (2)
0.0174 (19)
0.0190 (3)
0.042 (3)
0.014 (2)
0.047 (3)
0.030 (2)
0.027 (2)
0.036 (2)
0.032 (2)
0.040 (3)
0.029 (2)
0.022 (2)
0.0219 (3)
0.022 (2)
0.025 (2)
0.022 (2)
0.023 (2)
0.033 (2)
0.024 (2)
0.025 (2)
0.039 (2)
0.043 (3)
0.044 (3)
0.0165 (2)
0.0189 (4)

0.0207 (17)
0.031 (2)
0.0180 (2)
0.0214 (18)
0.0253 (19)
0.0246 (19)
0.029 (2)
0.0174 (17)
0.0258 (18)
0.0181 (16)
0.0189 (16)
0.0230 (17)
0.0267 (18)
0.0135 (2)
0.0179 (16)
0.0185 (16)
0.0168 (16)
0.0179 (16)
0.0130 (15)
0.0199 (17)
0.0204 (17)
0.0134 (15)
0.0168 (16)
0.0163 (16)
0.0192 (2)
0.025 (2)
0.053 (3)
0.026 (2)
0.047 (3)
0.072 (3)
0.0219 (18)
0.046 (2)
0.036 (2)
0.034 (2)
0.039 (2)
0.0168 (2)
0.034 (2)
0.0206 (17)
0.0287 (19)
0.0268 (19)
0.033 (2)
0.0294 (19)
0.0209 (17)
0.034 (2)
0.028 (2)
0.0195 (18)
0.0182 (2)
0.0190 (4)

—0.0117 (17)
~0.0018 (17)
~0.00594 (19)
~0.0135 (19)
~0.0163 (19)
0.0017 (18)
~0.040 (2)
~0.0017 (18)
~0.0143 (17)
~0.0124 (16)
~0.0063 (15)
~0.0138 (16)
~0.0016 (15)
~0.0067 (2)
~0.0042 (16)
~0.0110 (16)
~0.0052 (16)
~0.0105 (17)
~0.0168 (18)
~0.0008 (17)
~0.0154 (18)
~0.0117 (17)
~0.0118 (17)
~0.0120 (17)
~0.0095 (2)
0.005 (2)
~0.0080 (19)
~0.008 (2)
0.001 (2)
~0.0161 (19)
~0.0114 (19)
~0.0160 (19)
~0.0110 (18)
~0.0019 (18)
~0.0108 (18)
~0.0057 (2)
~0.0058 (16)
~0.0029 (16)
~0.0112 (17)
0.0014 (16)
~0.0037 (16)
~0.0076 (17)
~0.0014 (16)
~0.0082 (18)
0.001 (2)
~0.0032 (19)
~0.0090 (2)
~0.0111 (4)

0.0030 (15)
~0.0043 (16)
~0.00098 (17)
0.0002 (15)
0.0066 (17)
~0.0018 (15)
0.0201 (18)
0.0010 (16)
0.0050 (15)
0.0039 (14)
~0.0016 (14)
0.0021 (14)
0.0029 (15)
~0.00061 (17)
~0.0040 (14)
0.0004 (14)
~0.0011 (14)
0.0024 (14)
0.0037 (14)
0.0015 (15)
0.0067 (15)
0.0003 (14)
~0.0013 (15)
0.0044 (16)
~0.00516 (19)
0.0004 (17)
~0.025 (2)
~0.0059 (17)
~0.033 (2)
~0.022 (2)
~0.0138 (17)
~0.0188 (19)
~0.0049 (17)
~0.0135 (17)
~0.0178 (18)
0.00055 (18)
~0.0091 (16)
~0.0052 (14)
~0.0077 (16)
~0.0028 (16)
0.0020 (15)
~0.0012 (16)
~0.0001 (14)
~0.0078 (16)
~0.0107 (17)
0.0023 (16)
~0.00285 (18)
~0.0041 (3)

~0.0068 (15)
~0.0082 (16)
~0.00493 (18)
~0.0209 (18)
~0.0097 (16)
~0.0137 (18)
~0.027 (2)
~0.0036 (15)
~0.0128 (17)
~0.0061 (15)
~0.0063 (15)
~0.0110 (15)
~0.0086 (15)
0.00022 (18)
~0.0019 (15)
~0.0069 (15)
~0.0028 (15)
~0.0057 (16)
~0.0021 (15)
~0.0030 (15)
~0.0005 (16)
0.0010 (14)
~0.0057 (15)
~0.0058 (14)
~0.00133 (19)
~0.0028 (19)
0.0020 (18)
0.0145 (19)
~0.015 (2)
0.023 (2)
0.0014 (17)
~0.0011 (19)
~0.0046 (19)
~0.0092 (17)
0.0074 (17)
~0.00346 (19)
~0.0047 (16)
~0.0034 (15)
0.0017 (16)
~0.0080 (16)
~0.0009 (17)
0.0040 (16)
~0.0030 (15)
~0.0075 (18)
~0.0104 (19)
0.0089 (17)
~0.00249 (18)
~0.0008 (3)
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CI2K 0.0223 (4) 0.0239 (5) 0.0267 (4) —0.0144 (4) 0.0001 (3) —0.0082 (4)
CI3K 0.0177 (4) 0.0254 (5) 0.0234 (4) —0.0085 (4) —-0.0037 (3) —-0.0051 (3)
Cl4K 0.0218 (4) 0.0233 (5) 0.0194 (4) —0.0127 (4) —=0.0009 (3) —-0.0042 (3)
ColL 0.0177 (2) 0.0162 (2) 0.0159 (2) —0.0099 (2) —0.00141 (18) —0.00018 (18)
CIIL 0.0215 (4) 0.0218 (4) 0.0182 (4) —0.0115 (4) —-0.0031 (3) —-0.0029 (3)
CI2L 0.0193 (4) 0.0194 (4) 0.0189 (4) —0.0086 (4) 0.0009 (3) —-0.0023 (3)
CI3L 0.0191 (4) 0.0208 (4) 0.0242 (4) —0.0095 (4) —0.0044 (3) -0.0013 (3)
Cl4L 0.0272 (5) 0.0207 (5) 0.0245 (4) —0.0153 (4) —0.0068 (4) 0.0052 (3)
ColM 0.0165 (2) 0.0200 (3) 0.0164 (2) —0.0101 (2) —0.00189 (18) —0.00152 (18)
CliM 0.0180 (4) 0.0202 (4) 0.0229 (4) —0.0085 (4) —-0.0047 (3) —0.0031 (3)
c2Mm 0.0190 (4) 0.0261 (5) 0.0179 (4) —0.0090 (4) —-0.0009 (3) 0.0005 (3)
CI3M 0.0271 (5) 0.0221 (5) 0.0229 (4) —0.0134 (4) —-0.0032 (3) 0.0017 (3)
ClaM 0.0198 (4) 0.0380 (5) 0.0259 (4) —0.0173 (4) —-0.0048 (3) —0.0026 (4)
ColN 0.0135 (2) 0.0168 (2) 0.0180 (2) —0.00804 (19) —-0.00157 (17) —0.00057 (18)
CIIN 0.0185 (4) 0.0166 (4) 0.0208 (4) —0.0075 (3) —-0.0029 (3) —=0.0011 (3)
CI2N 0.0160 (4) 0.0227 (4) 0.0182 (4) —0.0104 (3) —-0.0036 (3) 0.0001 (3)
CI3N 0.0219 (4) 0.0200 (4) 0.0234 (4) —0.0116 (4) —0.0039 (3) —0.0029 (3)
CI4N 0.0182 (4) 0.0259 (5) 0.0266 (4) -0.0113 (4) 0.0036 (3) —0.0006 (4)
ColO 0.0212 (3) 0.0207 (3) 0.0232 (2) —0.0123 (2) —0.00141 (19) —0.0017 (2)
Cl10 0.0202 (4) 0.0375 (6) 0.0319 (5) —0.0158 (4) —0.0016 (4) —-0.0105 (4)
CI20 0.0198 (4) 0.0281 (5) 0.0296 (4) —0.0103 (4) 0.0009 (4) 0.0028 (4)
CI30 0.0338 (5) 0.0245 (5) 0.0354 (5) —0.0156 (4) —0.0139 (4) —0.0017 (4)
Cl40 0.0555 (7) 0.0251 (5) 0.0274 (5) —0.0238 (5) 0.0029 (4) —-0.0013 (4)
CI1P 0.0236 (5) 0.0266 (5) 0.0265 (4) —0.0092 (4) 0.0005 (4) —0.0004 (4)
Cc2p 0.024 (2) 0.028 (2) 0.0334 (19) —0.0195 (17) —0.0006 (16) 0.0010 (16)
CI3P 0.0349 (5) 0.0382 (6) 0.0260 (4) —0.0209 (5) 0.0037 (4) —0.0030 (4)
Cl1Q 0.0414 (6) 0.0239 (5) 0.0252 (4) —0.0150 (4) —-0.0064 (4) 0.0025 (4)
C2Q 0.027 (2) 0.023 (2) 0.0251 (18) -0.0171 (17) —0.0013 (15) —0.0005 (15)
CI3Q 0.0309 (5) 0.0245 (5) 0.0405 (5) —0.0101 (4) —-0.0105 (4) —0.0026 (4)
CIIR 0.0347 (6) 0.0449 (6) 0.0335 (5) —0.0163 (5) 0.0000 (4) —0.0107 (5)
C2R 0.035 (2) 0.046 (3) 0.034 (2) —0.027 (2) 0.0044 (18) —0.0096 (19)
CI3R 0.0351 (6) 0.0430 (7) 0.0440 (6) —0.0099 (5) 0.0011 (5) —0.0067 (5)
CI1S 0.0372 (6) 0.0333 (6) 0.0359 (5) —0.0160 (5) —0.0062 (4) —0.0079 (4)
C2S 0.0223 (19) 0.028 (2) 0.0279 (18) —0.0151 (17) —0.0031 (15) —0.0020 (16)
CI3S 0.0255 (5) 0.0607 (7) 0.0267 (5) —0.0158 (5) —0.0020 (4) 0.0045 (5)
CIT 0.0616 (7) 0.0297 (6) 0.0354 (5) —0.0214 (5) 0.0154 (5) —0.0057 (4)
C2T 0.030 (2) 0.030 (2) 0.0308 (19) —0.0229 (18) 0.0028 (16) —0.0063 (17)
CI3T 0.0321 (6) 0.0567 (7) 0.0339 (5) —0.0216 (5) —0.0028 (4) —0.0073 (5)
Cl1u 0.0416 (6) 0.0335 (6) 0.0420 (5) —0.0156 (5) —=0.0150 (5) 0.0012 (5)
Cc2U 0.033 (2) 0.036 (2) 0.040 (2) —0.020 (2) —0.0084 (18) 0.0031 (19)
CI3U 0.0413 (6) 0.0529 (7) 0.0367 (5) —0.0181 (6) —0.0113 (5) —0.0016 (5)
Geometric parameters (A, ©)

ColA—C3A 2.016 (3) C6F—H6F 0.9500
ColA—C4A 2.016 (3) C7F—CS8F 1.415 (5)
ColA—CI10A 2.018 (3) C7F—HT7F 0.9500
ColA—C9A 2.020 (3) C8F—CO9F 1.413 (5)
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ColA—C6A
ColA—CS5A
ColA—C2A
ColA—C7A
ColA—CI1A
ColA—CRBA
C1A—C5A
Cl1A—C2A
Cl1A—HIA
C2A—C3A
C2A—H2A
C3A—C4A
C3A—H3A
C4A—C5A
C4A—HA4A
C5A—HS5A
C6A—CI10A
C6A—C7A
C6A—HO6A
C7TA—C8A
C7TA—HTA
C8A—C9A
C8A—HBA
C9A—CI0A
CO9A—HI9A

C10A—HI0A

ColB—C2B
ColB—C7B
ColB—C6B
ColB—C8B
ColB—C4B
ColB—C3B
ColB—C10B
ColB—C5B
ColB—CI1B
ColB—C9B
C1B—C2B
C1B—C5B
C1B—HI1B
C2B—C3B
C2B—H2B
C3B—C4B
C3B—H3B
C4B—C5B
C4B—H4B
C5B—H5B
C6B—C10B
C6B—C7B

2.021 (3)
2.023 (3)
2.026 (3)
2.028 (3)
2.027 (3)
2.029 (3)
1.418 (4)
1.422 (4)
0.9500
1.409 (5)
0.9500
1.415 (4)
0.9500
1.412 (4)
0.9500
0.9500
1.414 (4)
1.419 (5)
0.9500
1.414 (5)
0.9500
1.416 (4)
0.9500
1.421 (4)
0.9500
0.9500
2.016 (3)
2.021 (4)
2.024 (3)
2.028 (3)
2.028 (3)
2.028 (3)
2.029 (3)
2.029 (3)
2.032 (3)
2.036 (3)
1.416 (5)
1.425 (4)
0.9500
1.416 (5)
0.9500
1.419 (5)
0.9500
1.412 (5)
0.9500
0.9500
1.404 (5)
1.416 (5)

C8F—HSF
CI9F—CI0F
C9F—HOF
C10F—HI10F
ColG—Co6G
ColG—C3G
ColG—C2G
ColG—C4G
ColG—C7G
ColG—C5G
ColG—CI10G
ColG—CI1G
ColG—C8G
ColG—C9G
C1G—Cs5G
C1G—C2G
C1G—HI1G
C2G—C3G
C2G—H2G
C3G—C4G
C3G—H3G
C4G—C5G
C4G—H4G
C5G—H5G
C6G—C10G
C6G—C7G
C6G—HO6G
C7G—C8G
C1G—H7G
C8G—CI9G
C8G—H8G
CIG—C10G
CI9G—HOG

C10G—H10G

ColH—CSH
ColH—C4H
ColH—C6H
ColH—CI1H
ColH—CI10H
ColH—C3H
ColH—C7H
ColH—C8H
ColH—C9H
ColH—C2H
C1H—C2H
C1H—C5H
ClH—HI1H
C2H—C3H

0.9500
1.418 (5)
0.9500

0.9500

2.023 (3)
2.024 (3)
2.025 (4)
2.026 (4)
2.027 (3)
2.029 (3)
2.029 (3)
2.030 (3)
2.038 (3)
2.041 (3)
1.392 (5)
1.398 (5)
0.9500

1.404 (5)
0.9500

1.418 (5)
0.9500

1.409 (5)
0.9500

0.9500

1.411 (5)
1.412 (5)
0.9500

1.412 (5)
0.9500

1.419 (5)
0.9500

1.419 (5)
0.9500

0.9500

2.026 (3)
2.029 (3)
2.029 (3)
2.030 (3)
2.032 (3)
2.033 (3)
2.033 (3)
2.033 (3)
2.037 (3)
2.039 (3)
1.410 (5)
1.423 (5)
0.9500

1.423 (5)
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C6B—H6B
C7B—C8B
C7B—H7B
C8B—C9B
C8B—HE&B
C9B—C10B
C9B—HIB
C10B—H10B
ColC—C10C
ColC—C2C
ColC—C1C
ColC—C6C
ColC—C7C
ColC—C9C
ColC—C8C
ColC—C3C
ColC—C4C
ColC—C5C
cic—C2C
C1C—Cs5C
CIC—HIC
C2C—C3C
C2C—H2C
C3C—C4C
C3C—H3C
C4C—C5C
C4C—H4C
C5C—Hs5C
C6C—C7C
C6C—C10C
C6C—H6C
C7C—C8C
C1C—H7C
C8C—C9C
C8C—HS8C
CI9C—C10C
CI9C—HOC
C10C—H10C
ColD—C6D
ColD—C10D
ColD—C4D
ColD—C7D
ColD—CID
ColD—C9D
ColD—C5D
ColD—C3D
ColD—C2D
ColD—C8D

0.9500
1.403 (5)
0.9500

1.422 (5)
0.9500

1.418 (5)
0.9500

0.9500

2.018 (3)
2.021 (3)
2.024 (3)
2.024 (3)
2.024 (3)
2.025 (3)
2.026 (3)
2.028 (3)
2.029 (3)
2.032 (3)
1.412 (5)
1.416 (5)
0.9500

1.412 (5)
0.9500

1.419 (5)
0.9500

1.409 (5)
0.9500

0.9500

1.416 (4)
1.417 (5)
0.9500

1.414 (4)
0.9500

1.416 (4)
0.9500

1.417 (5)
0.9500

0.9500

2.020 (4)
2.024 (3)
2.024 (3)
2.029 (3)
2.029 (3)
2.030 (3)
2.031 (3)
2.033 (3)
2.038 (3)
2.044 (3)

C2H—H2H
C3H—C4H
C3H—H3H
C4H—C5H
C4H—H4H
C5H—HS5H
C6H—C7H
C6H—C10H
C6H—H6H
C7TH—C8H
C7TH—H7H
C8H—CO9H
C8H—H8H
CO9H—CI10H
CO9H—HOH

C10H—H10H

Coll—C4l1
Coll—C51
Coll—C6l
Coll—C31
Coll—C8I
Coll—CT71
Coll—CII
Coll—C91
Coll—C21
Coll—Cl10I
C1I—Cs51
Cl1I—C21
ClI—HI1I
C2I—C31
C2I—H2I
C3I—C4l
C3I—H3I
C41—Cs1
C41—H4l1
C5I—HSI
C6I—C71
C6I—C10I
Co6l—H61
C71—C8I
C71—HT71
C81—C91
C8I—HSI
CII—C101I
CI91—H91
C10I—H101
Col]J—C7J
ColJ—C5J

0.9500
1.413 (5)
0.9500
1.419 (5)
0.9500
0.9500
1.417 (5)
1.421 (5)
0.9500
1.420 (5)
0.9500
1.429 (5)
0.9500
1.418 (5)
0.9500
0.9500
2.006 (4)
2.020 (4)
2.020 (3)
2.022 (4)
2.024 (4)
2.024 (3)
2.025 (4)
2.026 (4)
2.027 (4)
2.032 (3)
1.387 (6)
1.403 (5)
0.9500
1.388 (5)
0.9500
1.406 (6)
0.9500
1.400 (6)
0.9500
0.9500
1.412 (5)
1.413 (5)
0.9500
1.409 (5)
0.9500
1.413 (5)
0.9500
1.422 (5)
0.9500
0.9500
2.022 (3)
2.023 (3)
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CID—C5D 1.403 (5) ColJ—C4J 2.023 (3)
CID—C2D 1.418 (5) ColJ—C8J 2.025 (3)
CID—HID 0.9500 ColJ—C2J 2.028 (3)
C2D—C3D 1.414 (5) ColJ—C3J 2.028 (3)
C2D—H2D 0.9500 ColJ—C10J 2.028 (4)
C3D—C4D 1.419 (4) ColJ—C9J 2.029 (4)
C3D—H3D 0.9500 ColJ—C1J 2.031 (3)
C4D—C5D 1.423 (5) ColJ—C6J 2.034 (4)
C4D—H4D 0.9500 C1J—C2J 1.406 (5)
C5D—HSD 0.9500 C1J—C5J 1.409 (5)
C6D—C10D 1.412 (5) Cl1J—H1J 0.9500
C6D—C7D 1.414 (5) C2J—C3J 1.427 (5)
C6D—H6D 0.9500 C2J—H2J 0.9500
C7D—C8D 1.409 (5) C3J—C4J 1.406 (5)
C7D—H7D 0.9500 C3J—H3J 0.9500
C8D—C9D 1.417 (5) C4J—C5]J 1.418 (5)
C8D—HSD 0.9500 C4J—HA4J 0.9500
C9D—C10D 1.424 (5) C5]—HS5J 0.9500
C9D—H9D 0.9500 C6J—C7J 1.420 (5)
C10D—H10D 0.9500 C61—C10J 1.421 (5)
ColE—C3E 2.020 (4) C6J—H6J 0.9500
ColE—C4E 2.021 (3) C73—C8J 1.411 (5)
ColE—C9E 2.021 (3) C71—H7J 0.9500
ColE—C7E 2.029 (3) C8J—C9J 1.416 (5)
ColE—CSE 2.031 (3) C8J—H8J 0.9500
ColE—C2E 2.032 (4) C91—C10J 1.412 (6)
ColE—CI0E 2.032 (3) C9J—HO9J 0.9500
ColE—C6E 2.038 (3) C10J—H10J 0.9500
ColE—CIE 2.038 (3) ColK—CI2K 2.2685 (9)
ColE—C5E 2.040 (3) ColK—CIIK 2.2792 (9)
CIE—C5E 1.406 (5) ColK—CI3K 2.2819 (9)
CIE—C2E 1.418 (5) ColK—Cl4K 2.2860 (9)
CIE—HIE 0.9500 ColL—Cl4L 2.2642 (9)
C2E—C3E 1.420 (5) ColL—CI2L 2.2782 (9)
C2E—H2E 0.9500 ColL—CI3L 2.2847 (9)
C3E—C4E 1.414 (5) ColL—CIIL 2.2858 (9)
C3E—H3E 0.9500 ColM—ClM 2.2680 (9)
C4E—C5E 1.415 (5) ColM—CI2M 2.2775 (9)
C4B—HA4E 0.9500 ColM—CIIM 2.2853 (9)
CSE—HSE 0.9500 ColM—CI3M 2.2871 (9)
C6E—C7E 1.409 (5) ColN—CI4N 2.2674 (9)
C6E—C10E 1.418 (5) ColN—CI2N 2.2787 (9)
C6E—HG6E 0.9500 CoIN—CIIN 2.2802 (9)
C7E—CSE 1.423 (5) CoIN—CI3N 2.2803 (9)
C7E—HTE 0.9500 Col0—CI30 2.2731 (10)
C8E—C9E 1.424 (5) ColO0—Cl10 2.2761 (10)
CS8E—HSE 0.9500 Col0—Cl40 2.2824 (10)
C9E—C10E 1.415 (5) Col0—CI20 2.2853 (9)
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C9E—HOE
C10E—HI10E
ColF—C7F
ColF—CA4F
ColF—C3F
ColF—CI10F
ColF—C6F
ColF—CS5F
ColF—CO9F
ColF—C8F
ColF—CIF
ColF—C2F
C1F—CSF
C1F—C2F
C1F—HIF
C2F—C3F
C2F—H2F
C3F—C4F
C3F—H3F
C4F—CSF
C4F—HA4F
C5F—HS5F
C6F—CT7F
C6F—CI10F

C3A—ColA—C4A
C3A—ColA—CI10A
C4A—Col1A—CI10A
C3A—ColA—C9A
C4A—Col1A—COA
C10A—ColA—C9A
C3A—ColA—C6A
C4A—ColA—C6A
C10A—ColA—C6A
CIA—ColA—C6A
C3A—ColA—C5A
C4A—ColA—C5A
C10A—ColA—CS5A
CIA—ColA—C5A
C6A—ColA—C5A
C3A—ColA—C2A
C4A—ColA—C2A
C10A—ColA—C2A
CIA—ColA—C2A
C6A—ColA—C2A
C5A—ColA—C2A
C3A—ColA—CT7A
C4A—ColA—C7A

0.9500
0.9500

2.013 (3)
2.017 (4)
2.018 (4)
2.021 (4)
2.022 (3)
2.024 (3)
2.024 (3)
2.024 (3)
2.026 (3)
2.026 (4)
1.403 (5)
1.405 (5)
0.9500

1.404 (6)
0.9500

1.411 (6)
0.9500

1.414 (5)
0.9500

0.9500

1.412 (5)
1.418 (5)

41.07 (12)
157.22 (14)
120.73 (13)
121.61 (14)
106.72 (13)
41.20 (13)
160.75 (13)
156.49 (13)
40.98 (13)
69.15 (14)
68.90 (13)
40.91 (13)
106.15 (13)
123.10 (13)
120.67 (14)
40.79 (13)
68.94 (13)
160.07 (14)
157.62 (14)
123.68 (13)
68.86 (13)
124.19 (14)
160.99 (14)

Cl11P—C2P
C2P—CI3P
C2P—H2P1
C2P—H2P2
C11Q—C2Q
C2Q—C13Q
C2Q—H2Q1
C2Q—H2Q2
CIIR—C2R
C2R—CI3R
C2R—H2R1
C2R—H2R2
Cl1S—C2S
C25—CI3S
C2S—H2S1
C2S—H2S2
ClIIT—C2T
C2T—CI3T
C2T—H2T1
C2T—H2T2
ClIU—C2U
C2U—CI3U
C2U—H2U1
C2U—H2U2

C5F—ColF—CIF
C9F—ColF—CIF
C8F—ColF—CIF
C7F—ColF—C2F
C4F—ColF—C2F
C3F—ColF—C2F
C10F—ColF—C2F
C6F—ColF—C2F
C5F—ColF—C2F
COF—ColF—C2F
C8F—ColF—C2F
CIF—ColF—C2F
C5F—CIF—C2F
CS5F—CI1F—ColF
C2F—CI1F—ColF
C5F—CIF—HIF
C2F—CIF—HIF
ColF—CI1F—HIF
C3F—C2F—CI1F
C3F—C2F—ColF
CIF—C2F—ColF
C3F—C2F—H2F
CIF—C2F—H2F

1.770 (3)
1.772 (4)
0.9900
0.9900
1.766 (3)
1.764 (3)
0.9900
0.9900
1.767 (4)
1.754 (4)
0.9900
0.9900
1.769 (3)
1.757 (3)
0.9900
0.9900
1.754 (4)
1.768 (4)
0.9900
0.9900
1.768 (4)
1.770 (4)
0.9900
0.9900

40.54 (15)
160.93 (15)
156.61 (16)
106.19 (16)
68.59 (18)
40.64 (16)
159.80 (16)
122.68 (16)
68.34 (16)
157.38 (15)
121.18 (15)
40.59 (15)
108.2 (4)
69.7 (2)
69.7 (2)
125.9

125.9

126.3

108.1 (4)
69.4 (2)
69.7 (2)
125.9

125.9
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C10A—ColA—C7A 69.07 (13) ColF—C2F—H2F 126.6
CIA—ColA—CT7A 69.05 (13) C2F—C3F—CA4F 108.1 (4)
C6A—ColA—C7A 41.03 (13) C2F—C3F—ColF 70.0 (2)
C5A—ColA—C7A 156.90 (14) C4F—C3F—ColF 69.5 (2)
C2A—ColA—C7A 107.53 (13) C2F—C3F—H3F 126.0
C3A—ColA—C1A 69.04 (13) C4F—C3F—H3F 126.0
C4A—ColA—C1A 69.12 (13) ColF—C3F—H3F 126.1
C10A—ColA—CI1A 122.67 (13) C3F—C4F—CS5F 107.7 (4)
C9A—ColA—C1A 159.80 (13) C3F—C4F—ColF 69.6 (2)
C6A—ColA—C1A 106.37 (14) C5F—C4F—ColF 69.8 (2)
C5A—ColA—C1A 40.99 (12) C3F—C4F—HA4F 126.2
C2A—ColA—C1A 41.06 (13) C5F—CA4F—HA4F 126.2
C7A—ColA—C1A 121.29 (13) ColF—C4F—HA4F 126.0
C3A—ColA—CB8A 107.85 (14) CIF—C5F—CA4F 107.9 (4)
C4A—ColA—CBA 124.07 (14) CIF—C5F—ColF 69.8 (2)
C10A—ColA—C8A 68.99 (13) C4F—C5F—ColF 69.2 (2)
CIA—ColA—CBA 40.95 (12) CIF—CS5F—HSF 126.0
C6A—ColA—CB8A 68.85 (14) C4F—CSF—HSF 126.0
C5A—ColA—CB8A 160.47 (14) ColF—C5F—HS5F 126.5
C2A—ColA—CB8A 122.09 (13) C7F—C6F—CI10F 107.9 (3)
C7A—ColA—C8A 40.80 (13) C7F—C6F—ColF 69.2 (2)
Cl1A—ColA—C8A 157.53 (13) C10F—C6F—ColF 69.4 (2)
C5A—CIA—C2A 107.4 (3) C7F—C6F—HO6F 126.1
C5A—C1A—ColA 69.34 (18) C10F—C6F—HG6F 126.1
C2A—Cl1A—ColA 69.40 (18) ColF—C6F—HG6F 126.9
C5A—Cl1A—HI1A 126.3 C6F—CT7F—CR8F 108.2 (3)
C2A—Cl1A—HI1A 126.3 C6F—CT7F—ColF 69.85 (19)
ColA—C1A—HI1A 126.5 C8F—C7F—ColF 69.92 (19)
C3A—C2A—CIA 108.1 (3) C6F—C7F—HT7F 125.9
C3A—C2A—ColA 69.23 (18) C8F—C7F—HT7F 125.9
C1A—C2A—ColA 69.54 (17) ColF—C7F—HT7F 125.9
C3A—C2A—H2A 125.9 C9F—C8F—CT7F 108.0 (3)
Cl1A—C2A—H2A 125.9 CIF—C8F—ColF 69.56 (19)
ColA—C2A—H2A 126.9 C7F—C8F—ColF 69.05 (19)
C2A—C3A—C4A 108.2 (3) CO9F—C8F—HS8F 126.0
C2A—C3A—ColA 69.98 (18) C7F—C8F—HSF 126.0
C4A—C3A—ColA 69.47 (18) ColF—C8F—HS&F 126.9
C2A—C3A—H3A 125.9 C8F—CI9F—CI10F 108.0 (3)
C4A—C3A—H3A 125.9 C8F—CI9F—ColF 69.58 (19)
ColA—C3A—H3A 126.3 C10F—C9F—ColF 69.36 (19)
C5A—C4A—C3A 107.9 (3) C8F—CO9F—HOIF 126.0
C5A—C4A—ColA 69.80 (18) C10F—C9F—HOF 126.0
C3A—C4A—ColA 69.45 (18) ColF—C9F—HOF 126.6
C5A—C4A—H4A 126.1 C9F—C10F—C6F 107.9 (3)
C3A—C4A—H4A 126.1 C9F—C10F—ColF 69.6 (2)
ColA—C4A—HA4A 126.3 C6F—C10F—ColF 69.5 (2)
C4A—C5A—CIA 108.3 (3) C9F—CI10F—H10F 126.0
C4A—C5A—ColA 69.28 (19) C6F—C10F—H10F 126.0
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Cl1A—C5A—ColA
C4A—C5A—H5A
Cl1A—C5A—H5A
ColA—C5A—HS5A
C10A—C6A—CT7A
C10A—C6A—ColA
C7A—C6A—ColA
C10A—C6A—HO6A
C7A—C6A—H6A
ColA—C6A—HO6A
C8A—CT7A—C6A
C8A—C7A—ColA
C6A—C7A—ColA
C8A—C7A—HTA
C6A—CT7A—HTA
ColA—C7A—HTA
C7A—C8A—C9A
C7A—C8A—ColA
CIA—C8A—ColA
C7A—C8A—HSA
C9A—C8A—HSA
ColA—C8A—HSA
C8A—C9A—CI10A
C8A—C9A—ColA
C10A—C9A—ColA
C8A—C9A—HOA
C10A—C9A—HO9A
ColA—C9A—HO9A
C6A—CI10A—COA
C6A—C10A—ColA
CI9A—C10A—ColA
C6A—CI10A—HI10A
C9A—CI0A—HI10A
ColA—C10A—H10A
C2B—ColB—C7B
C2B—ColB—C6B
C7B—ColB—C6B
C2B—ColB—C8&B
C7B—ColB—C8B
C6B—Co1B—C8B
C2B—ColB—C4B
C7B—ColB—C4B
C6B—Co1B—C4B
C8B—Co1B—C4B
C2B—ColB—C3B
C7B—ColB—C3B
C6B—Co1B—C3B
C8B—Co1B—C3B

69.67 (18)
125.9
125.9

126.8

108.1 (3)
69.39 (18)
69.73 (19)
125.9
125.9
126.5

107.9 (3)
69.66 (19)
69.25 (19)
126.1

126.1

126.6

108.3 (3)
69.54 (19)
69.17 (18)
125.9
125.9
127.0

107.8 (3)
69.88 (18)
69.34 (18)
126.1

126.1

126.2
108.0 (3)
69.63 (18)
69.46 (17)
126.0
126.0

126.5
107.93 (14)
122.90 (15)
40.97 (15)
122.86 (14)
40.56 (14)
68.94 (15)
68.83 (14)
157.04 (15)
159.85 (15)
120.74 (15)
40.97 (13)
121.67 (15)
158.33 (15)
105.96 (14)

ColF—C10F—HI10F
C6G—Col1G—C3G
C6G—ColG—C2G
C3G—ColG—C2G
C6G—Col1G—C4G
C3G—Col1G—C4G
C2G—ColG—C4G
C6G—ColG—C7G
C3G—ColG—LC7G
C2G—ColG—C7G
C4G—ColG—C7G
C6G—ColG—C5G
C3G—ColG—C5G
C2G—Col1G—C5G
C4G—Col1G—C5G
C7G—Col1G—C5G
C6G—Col1G—CI10G
C3G—Col1G—C10G
C2G—Col1G—C10G
C4G—Col1G—C10G
C7G—Col1G—C10G
C5G—Col1G—C10G
C6G—ColG—CIG
C3G—ColG—CIG
C2G—ColG—CIG
C4G—ColG—CIG
C71G—ColG—CIG
C5G—ColG—CIG
C10G—ColG—CI1G
C6G—ColG—C8G
C3G—ColG—C8G
C2G—ColG—C8G
C4G—ColG—C8G
C7G—Col1G—C8G
C5G—ColG—C8G
C10G—Col1G—C8G
C1G—Col1G—C8G
C6G—Col1G—C9G
C3G—Col1G—C9G
C2G—Col1G—C9G
C4G—Col1G—C9G
C7G—Col1G—C9G
C5G—ColG—C9G
C10G—Col1G—C9G
C1G—Col1G—C9G
C8G—Co1G—C9G
C5G—C1G—C2G
C5G—C1G—ColG

126.4
155.07 (16)
119.14 (15)
40.57 (15)
161.15 (17)
40.98 (16)
68.38 (15)
40.80 (13)
120.49 (15)
105.45 (14)
157.68 (16)
123.31 (15)
68.36 (15)
67.79 (15)
40.67 (15)
158.73 (15)
40.76 (14)
163.13 (16)
155.15 (15)
125.88 (16)
68.71 (14)
108.46 (15)
105.58 (14)
68.18 (14)
40.33 (15)
68.16 (14)
121.85 (15)
40.11 (15)
120.84 (15)
68.33 (13)
108.46 (14)
123.75 (15)
123.74 (15)
40.65 (13)
159.68 (15)
68.40 (14)
159.14 (15)
68.62 (13)
126.10 (14)
161.57 (15)
109.99 (14)
68.74 (14)
123.80 (15)
40.80 (13)
157.61 (15)
40.70 (13)
108.2 (3)
69.9 (2)
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C4B—Co1B—C3B
C2B—ColB—C10B
C7B—Co1B—C10B
C6B—ColB—C10B
C8B—ColB—C10B
C4B—ColB—C10B
C3B—ColB—C10B
C2B—ColB—C5B
C7B—Co1B—C5B
C6B—Col1B—C5B
C8B—Co1B—C5B
C4B—ColB—C5B
C3B—ColB—C5B
C10B—Co1B—C5B
C2B—ColB—CI1B
C7B—Co1B—CI1B
C6B—Co1B—CI1B
C8B—Co1B—CI1B
C4B—ColB—CI1B
C3B—ColB—CI1B
C10B—Co1B—CI1B
C5B—ColB—CI1B
C2B—ColB—C9B
C7B—Co1B—C9B
C6B—Co1B—C9B
C8B—Co1B—C9B
C4B—Co1B—C9B
C3B—ColB—C9B
C10B—Co1B—C9B
C5B—ColB—C9B
C1B—Co1B—C9B
C2B—C1B—C5B
C2B—C1B—ColB
C5B—C1B—ColB
C2B—C1B—HIB
C5B—C1B—HIB
ColB—C1B—HIB
C1B—C2B—C3B
C1B—C2B—ColB
C3B—C2B—ColB
C1B—C2B—H2B
C3B—C2B—H2B
ColB—C2B—H2B
C2B—C3B—C4B
C2B—C3B—ColB
C4B—C3B—ColB
C2B—C3B—H3B
C4B—C3B—H3B

40.95 (13)
158.89 (15)
68.17 (15)
40.52 (15)
68.60 (14)
123.08 (15)
159.04 (15)
68.71 (13)
161.16 (15)
124.11 (15)
156.98 (15)
40.72 (13)
68.77 (13)
107.89 (14)
40.93 (13)
124.32 (14)
108.05 (14)
159.98 (14)
69.06 (14)
69.14 (13)
122.82 (14)
41.07 (13)
158.99 (15)
68.48 (15)
68.87 (15)
40.97 (14)
105.98 (14)
121.91 (15)
40.83 (14)
121.44 (14)
158.10 (14)
107.0 (3)
68.91 (18)
69.36 (18)
126.5

126.5

126.8

109.0 (3)
70.15 (18)
69.98 (18)
125.5

125.5

125.9

107.5 (3)
69.04 (19)
69.50 (19)
126.3

126.3

C2G—C1G—ColG
C5G—CIG—HIG
C2G—CIG—HIG
ColG—CI1G—HIG
C1G—C2G—C3G
C1G—C2G—ColG
C3G—C2G—ColG
C1G—C2G—H2G
C3G—C2G—H2G
ColG—C2G—H2G
C2G—C3G—C4G
C2G—C3G—ColG
C4G—C3G—ColG
C2G—C3G—H3G
C4G—C3G—H3G
ColG—C3G—H3G
C5G—C4G—C3G
C5G—C4G—ColG
C3G—C4G—ColG
C5G—C4G—H4G
C3G—C4G—H4G
ColG—C4G—HA4G
C1IG—C5G—C4G
C1G—C5G—ColG
C4G—C5G—ColG
C1G—C5G—HS5G
C4G—C5G—H5G
ColG—C5G—H5G
C10G—C6G—C7G
C10G—C6G—Col1G
C71G—C6G—ColG
C10G—C6G—HO6G
C7G—C6G—H6G
ColG—C6G—HO6G
C6G—C7G—C8G
C6G—C7G—ColG
C8G—C7G—ColG
C6G—C7G—H7G
C8G—C7G—H7G
ColG—C7G—HTG
C7G—C8G—C9G
C7G—C8G—ColG
CIG—C8G—ColG
C7G—C8G—HS8G
CI9G—C8G—HS8G
ColG—C8G—HBG
C10G—C9G—C8G
C10G—C9G—ColG

69.6 (2)
125.9
125.9
126.2
108.4 (3)
70.0 (2)
69.7 (2)
125.8
125.8
126.1
107.6 (3)
69.8 (2)
69.6 (2)
126.2
126.2
126.0
107.3 (3)
69.8 (2)
69.4 (2)
126.3
126.3
126.0
108.5 (3)
70.0 (2)
69.6 (2)
125.8
125.8
126.2
108.3 (3)
69.83 (19)
69.75 (19)
125.8
125.8
126.2
107.7 3)
69.46 (19)
70.10 (19)
126.1
126.1
125.9
108.4 (3)
69.25 (18)
69.74 (18)
125.8
125.8
126.8
107.4 (3)
69.15 (18)
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ColB—C3B—H3B
C5B—C4B—C3B
C5B—C4B—ColB
C3B—C4B—ColB
C5B—C4B—H4B
C3B—C4B—H4B
ColB—C4B—H4B
C4B—C5B—CI1B
C4B—C5B—ColB
C1B—C5B—ColB
C4B—C5B—H5B
C1B—C5B—HS5B
ColB—C5B—HS5B
C10B—C6B—C7B
C10B—C6B—ColB
C7B—C6B—ColB
C10B—C6B—H6B
C7B—C6B—H6B
ColB—C6B—H6B
C8B—C7B—C6B
C8B—C7B—ColB
C6B—C7B—ColB
C8B—C7B—H7B
C6B—C7B—H7B
ColB—C7B—H7B
C7B—C8B—C9B
C7B—C8B—ColB
C9B—C8B—Col1B
C7B—C8B—HgB
C9B—C8B—HEB
ColB—C8B—H8B
C10B—C9B—C8B
C10B—C9B—ColB
C8B—C9B—ColB
C10B—C9B—H9B
C8B—C9B—H9B
ColB—C9B—H9B
C6B—C10B—C9B
C6B—C10B—ColB
C9B—C10B—ColB
C6B—C10B—H10B
C9B—C10B—H10B
ColB—C10B—H10B
C10C—ColC—C2C
C10C—ColC—C1C
C2C—ColC—CIC
C10C—ColC—C6C
C2C—ColC—C6C

126.8
108.1 (3)
69.71 (19)
69.55 (19)
125.9
125.9
126.4
108.5 (3)
69.57 (19)
69.57 (19)
125.8
125.8
126.7
107.3 (3)
69.9 (2)
69.4 (2)
126.4
126.4
125.8
108.9 (3)
70.0 (2)
69.6 (2)
125.6
125.6
126.4
107.8 (3)
69.5 (2)
69.8 (2)
126.1
126.1
126.2
107.2 (3)
69.31 (19)
69.19 (19)
126.4
126.4
126.6
108.9 (3)
69.53 (19)
69.85 (19)
125.6
125.6
126.6
160.47 (15)
123.86 (14)
40.85 (13)
41.05 (13)
123.22 (14)

C8G—C9G—ColG
C10G—C9G—HG
C8G—C9G—HIG
ColG—CI9G—HIG
C6G—C10G—C9G
C6G—C10G—ColG
CIG—C10G—ColG
C6G—C10G—H10G
C9G—C10G—H10G
ColG—C10G—H10G
C5H—ColH—C4H
C5H—ColH—C6H
C4H—ColH—C6H
C5H—ColH—CI1H
C4H—ColH—CIH
C6H—ColH—CI1H
C5H—ColH—C10H
C4H—ColH—C10H
C6H—ColH—C10H
C1H—ColH—C10H
C5H—ColH—C3H
C4H—ColH—C3H
C6H—ColH—C3H
C1H—ColH—C3H
C10H—ColH—C3H
C5H—ColH—C7H
C4H—ColH—C7H
C6H—ColH—C7H
C1H—ColH—C7H
C10H—ColH—C7H
C3H—ColH—C7H
C5H—ColH—C8H
C4H—ColH—C8H
C6H—ColH—C8H
C1H—ColH—C8H
C10H—ColH—CS8H
C3H—ColH—CS8H
C7TH—ColH—C8H
C5H—ColH—C9H
C4H—ColH—COH
C6oH—ColH—C9H
CIH—ColH—C9H
C10H—ColH—C9H
C3H—ColH—C9H
C7TH—ColH—C9H
C8H—ColH—C9H
C5H—ColH—C2H
C4H—ColH—C2H

69.55 (19)
126.3

126.3

126.5

108.1 (3)
69.40 (19)
70.05 (19)
125.9

125.9

126.2
40.96 (13)
123.76 (14)
160.19 (15)
41.07 (13)
68.76 (13)
107.94 (14)
106.60 (14)
122.94 (15)
40.96 (14)
121.90 (14)
68.81 (14)
40.71 (14)
157.98 (15)
68.54 (13)
159.58 (15)
161.01 (14)
157.03 (15)
40.85 (14)
124.53 (14)
68.78 (15)
121.95 (15)
156.40 (14)
120.75 (14)
68.85 (14)
160.94 (14)
68.81 (14)
106.99 (14)
40.87 (14)
120.34 (14)
106.03 (14)
68.95 (14)
156.94 (14)
40.79 (13)
123.02 (14)
68.98 (14)
41.11 (13)
68.86 (14)
68.73 (14)
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data reports

C1C—ColC—C6C
C10C—ColC—C7C
C2C—ColC—C7C
C1IC—ColC—C7C
C6C—ColC—C7C
C10C—ColC—C9C
C2C—ColC—C9C
C1C—ColC—C9C
C6C—ColC—C9C
C7C—ColC—C9C
C10C—Col1C—C8C
C2C—ColC—C8C
C1IC—ColC—C8C
C6C—ColC—C8C
C7C—ColC—C8C
CIC—ColC—C8C
C10C—ColC—C3C
C2C—ColC—C3C
C1C—ColC—C3C
C6C—ColC—C3C
C7C—ColC—C3C
CIC—ColC—C3C
C8C—ColC—C3C
C10C—ColC—C4C
C2C—ColC—C4C
CIC—ColC—C4C
C6C—ColC—C4C
C7C—ColC—C4C
CIC—ColC—C4C
C8C—ColC—C4C
C3C—ColC—C4C
C10C—Col1C—C5C
C2C—ColC—C5C
CIC—ColC—C5C
C6C—ColC—C5C
C7C—ColC—C5C
CIC—ColC—C5C
C8C—ColC—C5C
C3C—ColC—C5C
C4C—ColC—C5C
C2C—C1C—C5C
C2C—C1C—ColC
C5C—C1C—ColC
C2C—C1C—HI1C
C5C—C1C—HI1C
ColC—CI1C—HI1C
C1C—C2C—C3C
C1C—C2C—ColC

106.52 (14)
68.99 (13)
106.41 (13)
120.43 (14)
40.95 (13)
41.03 (13)
156.74 (14)
161.34 (14)
68.97 (14)
68.81 (13)
69.06 (13)
120.66 (14)
156.09 (14)
68.98 (13)
40.87 (13)
40.91 (13)
157.37 (15)
40.81 (13)
68.64 (14)
160.34 (14)
123.74 (14)
121.65 (14)
107.28 (14)
121.58 (14)
68.79 (14)
68.58 (14)
156.83 (13)
161.24 (14)
108.03 (14)
124.73 (14)
40.95 (13)
107.38 (13)
68.80 (13)
40.86 (13)
120.96 (14)
156.33 (14)
124.72 (14)
161.60 (14)
68.66 (13)
40.60 (13)
108.2 (3)
69.49 (19)
69.89 (19)
125.9

125.9

126.3

108.0 (3)
69.66 (19)

C6H—ColH—C2H
C1H—ColH—C2H
C10H—ColH—C2H
C3H—ColH—C2H
C7TH—ColH—C2H
C8H—ColH—C2H
C9H—ColH—C2H
C2H—CI1H—C5H
C2H—CI1H—ColH
C5H—CIH—ColH
C2H—CIH—HIH
C5H—CIH—HIH
ColH—CIH—HIH
C1H—C2H—C3H
C1H—C2H—ColH
C3H—C2H—ColH
C1H—C2H—H2H
C3H—C2H—H2H
ColH—C2H—H2H
C4H—C3H—C2H
C4H—C3H—ColH
C2H—C3H—ColH
C4H—C3H—H3H
C2H—C3H—H3H
ColH—C3H—H3H
C3H—C4H—C5H
C3H—C4H—ColH
C5H—C4H—ColH
C3H—C4H—H4H
C5H—C4H—H4H
ColH—C4H—H4H
C4H—C5H—CIH
C4H—C5H—ColH
C1H—C5H—ColH
C4H—C5H—HSH
C1H—C5H—HS5H
ColH—C5H—HS5H
C7TH—C6H—C10H
C7TH—C6H—ColH
C10H—C6H—ColH
C7TH—C6H—H6H
C10H—C6H—H6H
ColH—C6H—H6H
C6H—C7H—C8H
CoH—C7H—ColH
C8H—C7H—ColH
C6H—C7H—HT7H
C8H—C7H—HT7H

122.30 (14)
40.56 (13)
157.84 (14)
40.90 (13)
108.06 (14)
124.08 (14)
160.42 (14)
108.5 (3)
70.09 (18)
69.34 (18)
125.8

125.8

126.4
107.7 (3)
69.35 (19)
69.32 (19)
126.1

126.1

126.7

108.1 (3)
69.5 (2)
69.79 (19)
125.9
125.9

126.4

108.2 (3)
69.82 (19)
69.43 (19)
125.9

125.9

126.4

107.5 (3)
69.61 (18)
69.59 (18)
126.3

126.3

126.1

108.0 (3)
69.7 (2)
69.6 (2)
126.0

126.0

126.2

108.1 (3)
69.42 (19)
69.58 (19)
126.0

126.0
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C3C—C2C—ColC
C1C—C2C—H2C
C3C—C2C—H2C
ColC—C2C—H2C
C2C—C3C—C4C
C2C—C3C—ColC
C4C—C3C—ColC
C2C—C3C—H3C
C4C—C3C—H3C
ColC—C3C—H3C
C5C—C4C—C3C
C5C—C4C—ColC
C3C—C4C—ColC
C5C—C4C—H4C
C3C—C4C—H4C
ColC—C4C—HA4C
C4C—C5C—C1C
C4C—C5C—ColC
C1IC—C5C—ColC
C4C—C5C—H5C
C1IC—C5C—H5C
ColC—C5C—H5C
C7C—C6C—C10C
C7C—C6C—ColC
C10C—C6C—ColC
C7C—C6C—H6C
C10C—C6C—H6C
ColC—C6C—H6C
C8C—C7C—C6C
C8C—C7C—ColC
C6C—C7C—ColC
C8C—C7C—HTC
C6C—C7C—HTC
ColC—C7C—H7C
C7C—C8C—C9C
C7C—C8C—ColC
CIC—C8C—ColC
C7C—C8C—HS8C
CIC—C8C—HS8C
ColC—C8C—H8C
C8C—CI9C—C10C
C8C—CI9C—ColC
C10C—C9C—ColC
C8C—COC—HOC
C10C—C9C—H9C
ColC—C9C—HOC
CIC—C10C—C6C
CIC—C10C—ColC

69.86 (19)
126.0
126.0
126.1
107.8 (3)
69.32 (19)
69.54 (18)
126.1
126.1
126.6
108.1 (3)
69.82 (18)
69.51 (18)
125.9
125.9
126.3
107.9 (3)
69.58 (18)
69.25 (18)
126.1
126.1
126.7
107.8 (3)
69.54 (18)
69.24 (18)
126.1
126.1
126.7
108.3 (3)
69.64 (18)
69.51 (17)
125.9
125.9
126.5
107.9 (3)
69.49 (18)
69.49 (18)
126.1
126.1
126.5
108.1 (3)
69.60 (19)
69.21 (19)
126.0
126.0
126.8
108.0 (3)
69.76 (19)

ColH—C7H—H7H
C7TH—C8H—C9H
C7TH—C8H—ColH
C9H—C8H—ColH
C7TH—C8H—HS8H
C9H—C8H—HS8H
ColH—C8H—HS8H
C10H—C9H—C8H
C10H—C9H—ColH
C8H—C9H—ColH
C10H—C9H—H9H
C8H—C9H—HOH
ColH—C9H—HO9H
C9H—CI10H—C6H
CO9H—C10H—ColH
C6H—C10H—ColH
CO9H—C10H—HI10H
C6H—C10H—HI10H
ColH—C10H—H10H
C4l—Coll—C5I
C4I—Coll—C6l
C5I—Coll—C6l
C41—ColI—C3I
C51—Coll—C3I
C6I—Coll—C3I
C41—ColI—C8I
C5I—Coll—C8I
C6I—Coll—C8I
C3I—Coll—C8I
C4l—Coll—CT71
C5I—Coll—CT71
C6I—Coll—CT71
C3I—Coll—CT71
C8I—Coll—CT71
C4l—Coll—Cl1I
C5I—Coll—Cl1I
C6I—Coll—ClI
C3I—Coll—CI1I
C8I—Coll—Cl1I
C71—Coll—Cl11
C41—Col1—C9I
C51—Coll—C91
C6l—Col1—C9I
C3]—ColI—C91
C8I—Col1I—C9I
C71—ColI—C9I
ClI—ColI—C9I
C4l—Coll—C2I

126.6
108.0 (3)
69.55 (18)
69.58 (18)
126.0
126.0
126.4
107.6 (3)
69.41 (19)
69.31 (18)
126.2
126.2
126.6

108.3 (3)
69.80 (19)
69.4 (2)
125.8
125.8

126.5
40.70 (17)
160.90 (18)
124.45 (17)
40.85 (17)
68.38 (16)
156.97 (17)
121.87 (17)
159.12 (18)
68.79 (15)
105.71 (16)
157.14 (18)
159.65 (18)
40.87 (15)
120.53 (17)
40.73 (15)
67.90 (16)
40.10 (16)
108.42 (16)
67.89 (16)
158.08 (18)
122.94 (17)
107.81 (15)
124.15 (16)
68.95 (15)
122.36 (16)
40.83 (15)
68.71 (15)
160.28 (17)
68.00 (16)
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C6C—C10C—ColC
C9C—C10C—H10C
C6C—C10C—HI10C
ColC—C10C—H10C
C6D—Col1D—C10D
C6D—ColD—C4D
C10D—ColD—C4D
C6D—ColD—C7D
C10D—ColD—C7D
C4D—Col1D—C7D
C6D—ColD—CID
C10D—ColD—CI1D
C4D—Col1D—CID
C7D—ColD—CID
C6D—Col1D—C9D
C10D—ColD—C9D
C4D—Co1D—C9D
C7D—Col1D—C9D
C1D—Col1D—C9D
C6D—ColD—C5D
C10D—ColD—C5D
C4D—Col1D—C5D
C7D—ColD—C5D
C1D—ColD—C5D
C9D—ColD—C5D
C6D—ColD—C3D
C10D—ColD—C3D
C4D—Col1D—C3D
C7D—Col1D—C3D
C1D—ColD—C3D
C9D—ColD—C3D
C5D—ColD—C3D
C6D—ColD—C2D
C10D—ColD—C2D
C4D—Col1D—C2D
C7D—Col1D—C2D
C1D—Col1D—C2D
C9D—ColD—C2D
C5D—ColD—C2D
C3D—ColD—C2D
C6D—ColD—CS8D
C10D—ColD—C8D
C4D—Col1D—C8D
C7D—Col1D—CS8D
C1D—Col1D—CS8D
C9D—ColD—CS8D
C5D—Col1D—C8D
C3D—ColD—C8D

69.72 (19)
126.0
126.0

126.1
40.89 (15)
158.73 (15)
121.72 (15)
40.88 (14)
68.75 (15)
158.15 (15)
108.32 (16)
122.62 (15)
68.57 (14)
124.39 (15)
68.74 (16)
41.11 (15)
105.99 (15)
68.31 (15)
158.39 (15)
122.91 (15)
106.59 (14)
41.08 (13)
159.86 (15)
40.43 (14)
121.88 (14)
159.37 (15)
158.08 (16)
40.94 (13)
122.72 (14)
68.76 (14)
121.69 (15)
68.98 (13)
123.85 (16)
159.48 (16)
68.46 (14)
108.70 (15)
40.81 (14)
158.55 (15)
68.42 (14)
40.66 (13)
68.70 (15)
68.97 (15)
121.58 (15)
40.48 (14)
159.97 (14)
40.72 (13)
157.97 (15)
106.67 (14)

C5I—Coll—C2I
C6l—Coll—C2I
C3I—Coll—C2I
C8I—Coll—C2I
C7I—Coll—C2I
Cl1I—Coll—C2I
CII—Coll—C2I
C4l—Coll—C101I
C5I—Coll—C101I
C6I—Coll—C101I
C3I—Coll—C101I
C8I—Coll—C101I
C7I—Coll—C101I
C1I—Coll—C101I
CI9I—Coll—C101I
C2I—Coll—C101
C5I—C11I—C21
C5I—C11—Coll
C2I—C11—Coll
C5I—CI1I—HI1I
C2I—CI1I—HI1I
Coll—CI1I—HI1I
C3I—C2I—Cl11
C3I—C2I—Coll
C1I—C2I—Coll
C3I—C2I—H2I
C1I—C2I—H2I
Coll—C21—H21
C2I—C31—C41
C2I—C31—Coll
C4I—C31—Coll
C2I—C31—H3I
C41—C31—H3I
Coll—C31—H3I
C51—C41—C31
C51—C41—Coll
C3I—C41—Coll
C51—C41—H41
C3I—C41—H41
Coll—C41—H41
C1I—C51—C41
C1I—C51—Coll
C4I—C51—Coll
C1I—C5I—HSI
C4l—C51—HS5I
Coll—C5I—HSI
C7I—C6l—C10I
C71—C6I—Coll

67.96 (16)
122.27 (16)
40.09 (15)
121.23 (17)
106.17 (16)
40.51 (16)
157.66 (17)
124.53 (16)
109.58 (15)
40.80 (14)
159.96 (17)
68.72 (16)
68.60 (15)
124.30 (16)
41.01 (14)
159.28 (16)
108.4 (4)
69.8 (2)
69.8 (2)
125.8
125.8
126.2

108.1 (4)
69.8 (2)
69.6 (2)
125.9

125.9

126.2

107.7 (4)
70.2 (2)
69.0 (2)
126.2

126.2

126.3

108.1 (4)
70.2 (2)
70.2 (2)
126.0

126.0

125.3

107.8 (4)
70.1 (2)
69.1(2)
126.1

126.1

126.2

108.0 (3)
69.7 (2)
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C2D—Col1D—C8D
C5D—CID—C2D
C5D—CI1D—ColD
C2D—CI1D—ColD
C5D—CID—HID
C2D—CID—HID
ColD—C1D—HID
C3D—C2D—CI1D
C3D—C2D—ColD
C1D—C2D—ColD
C3D—C2D—H2D
C1D—C2D—H2D
ColD—C2D—H2D
C2D—C3D—C4D
C2D—C3D—ColD
C4D—C3D—ColD
C2D—C3D—H3D
C4D—C3D—H3D
ColD—C3D—H3D
C3D—C4D—C5D
C3D—C4D—ColD
C5D—C4D—ColD
C3D—C4D—H4D
C5D—C4D—H4D
ColD—C4D—H4D
C1D—C5D—C4D
C1D—C5D—ColD
C4D—C5D—ColD
C1D—C5D—HSD
C4D—C5D—HSD
ColD—C5D—HS5D
C10D—C6D—C7D
C10D—C6D—Co1D
C7D—C6D—ColD
C10D—C6D—H6D
C7D—C6D—H6D
ColD—C6D—H6D
C8D—C7D—C6D
C8D—C7D—ColD
C6D—C7D—ColD
C8D—C7D—H7D
C6D—C7D—H7D
ColD—C7D—H7D
C7D—C8D—C9D
C7D—C8D—ColD
CID—C8D—Col1D
C7D—C8D—HS8D
C9D—C8D—HSD

123.19 (14)
108.4 (3)
69.9 (2)
69.9 (2)
125.8
125.8
126.0
108.2 (3)
69.48 (19)
69.25 (19)
125.9
125.9
126.9
107.5 (3)
69.87 (19)
69.22 (18)
126.2
126.2
126.2
108.1 (3)
69.84 (19)
69.71 (19)
125.9
125.9
126.1
107.8 (3)
69.7 (2)
69.2 (2)
126.1
126.1
126.6
108.1 (3)
69.7 (2)
69.9 (2)
125.9
125.9
126.0
108.6 (3)
70.3 (2)
69.2 (2)
125.7
125.7
126.3
107.5 (3)
69.2 (2)
69.1(2)
126.3
126.3

C10I—C6I—Coll
C7I—Cé6l—H6l
C10I—C6l—He6I
Coll—C6l—He61
C8I—C7I—Ceél
C8I—C7I—Coll
C6I—C7I—Coll
C8I—CT7I—HT71
C6I—C7I—HT1
Coll—C71—HT1
C7I—C8I—C91
C7I—C8I—Coll
CII—C8I—Coll
C7I—C8I—HS8I
CII—C8I—HSI
Coll—C8I—HSI
C8I—CII—C10I
C8I—C9I—Coll
C10I—C91—ColI
C8I—C9I—HOII
C10I—C91—H91
Coll—C91—H9I
C6l—C101—C91
C6I—C10I—ColI
CII—C10I—ColI
C6I—C10I—H10I
CII—C10I—H10I
Coll—C10I—H101I
C7]—ColJ—C5J
C7]—Col]—C4J
C5]—ColJ—C4J
C7]—ColJ—C8J
C5]—ColJ—C8J
C4J—ColJ—C8J
C7]—ColJ—C2J
C5]—ColJ—C2J
C4J—ColJ—C2J
C8J]—ColJ—C2J
C7]—ColJ—C3J
C5]—ColJ—C3J
C4J]—ColJ—C3J
C8J—ColJ—C3J
C2J]—ColJ—C3J
C7]—ColJ—C10J
C5]—ColJ—C10J
C4J—ColJ—C10J
C8J]—ColJ—C10J
C2J—ColJ—C10J

70.0 (2)
126.0

126.0

125.9

108.2 (3)
69.6 (2)
69.4 (2)
125.9

125.9

126.6

108.2 (3)
69.6 (2)
69.6 (2)
125.9

125.9

126.4

107.8 (3)
69.5 (2)
69.7 (2)
126.1

126.1

126.2

107.8 (3)
69.2 (2)
69.3 (2)
126.1

126.1

127.0
155.34 (15)
162.42 (15)
41.04 (14)
40.82 (14)
161.95 (15)
125.17 (15)
107.83 (14)
68.45 (14)
68.74 (14)
121.78 (15)
125.55 (14)
68.73 (15)
40.63 (14)
108.22 (15)
41.22 (13)
68.50 (14)
106.64 (15)
120.46 (15)
68.49 (16)
160.95 (16)

IUCrData (2018). 3, x180552

data-22



data reports

ColD—C8D—H8D
C8D—C9D—C10D
C8D—C9D—ColD
C10D—C9D—Co1D
C8D—CY9D—H9D
C10D—C9D—H9D
ColD—CY9D—HID
C6D—C10D—C9D
C6D—C10D—Col1D
C9D—C10D—Co1D
C6D—C10D—HI10D
C9D—C10D—HI10D
ColD—C10D—H10D
C3E—ColE—C4E
C3E—ColE—C9E
C4E—ColE—C9E
C3E—ColE—C7E
C4E—ColE—C7E
C9E—ColE—C7E
C3E—ColE—C8E
C4E—ColE—C8E
C9E—ColE—C8E
C7E—ColE—CR8E
C3E—ColE—C2E
C4E—ColE—C2E
C9E—ColE—C2E
C7E—ColE—C2E
C8E—ColE—C2E
C3E—ColE—CI10E
C4E—ColE—CI10E
C9E—ColE—CI10E
C7E—ColE—CI10E
C8E—ColE—CI10E
C2E—ColE—CI10E
C3E—ColE—C6E
C4E—ColE—C6E
C9E—ColE—C6E
C7E—ColE—C6E
C8E—ColE—C6E
C2E—ColE—C6E
C10E—ColE—C6E
C3E—ColE—CIE
C4E—ColE—CIE
C9E—ColE—CIE
C7E—ColE—CIE
C8E—ColE—CIE
C2E—ColE—CIE
C10E—ColE—CIE

127.0
108.3 (3)
70.2 (2)
69.2 (2)
125.8
125.8
126.4

107.5 (3)
69.4 (2)
69.68 (19)
126.3

126.3

126.2
40.98 (15)
122.29 (15)
105.97 (14)
122.40 (15)
157.89 (15)
68.76 (14)
106.36 (14)
120.95 (15)
41.16 (13)
41.03 (14)
41.02 (15)
68.86 (15)
159.60 (15)
108.20 (15)
123.30 (15)
158.86 (15)
122.37 (15)
40.85 (13)
68.52 (14)
69.08 (14)
158.54 (15)
158.65 (16)
159.43 (15)
68.69 (14)
40.55 (14)
68.92 (14)
122.98 (15)
40.77 (13)
68.55 (14)
68.21 (14)
157.37 (15)
124.78 (15)
160.71 (15)
40.79 (14)
122.41 (14)

C3J]—ColJ—C10J
C7J]—ColJ—C9J
C5]—ColJ—C9J
C4J]—ColJ—C9J
C8J—ColJ—C9J
C2J]—ColJ—C9J
C3J]—ColJ—C9J
C10J—ColJ—C9J
C7]—Coll—C1J
C5]—Coll—C1J
C4J]—Coll—C1J
C8J]—Coll—C1J
C2J]—Coll—C1J
C3]—Coll—C1J
C10J—Coll—C1J
C9J—Coll—C1J
C7]—ColJ—C6J
C5]—Coll—Cé6J
C4J]—Coll—C6J
C8J]—ColJ—Cé6J
C2J]—ColJ—C6J
C3J]—ColJ—C6J
C10J—ColJ—C6J
C9J—ColJ—Co6J
C1J—ColJ—Cé6J
C2J]—C1J—Cs5J
C2J—C1J]—ColJ
C5]—C1]—ColJ
C2J—C1J—H1J
C5]—C1J—H1J
ColJ—Cl1J—H1J
C1J—C2J]—C3]J
C1J—C2J]—ColJ
C3J]—C2]—ColJ
C1J—C2J—H2J
C3J]—C2J—H2J
Col]—C2J—H2J
C4J—C3]—C2]
C4J—C3]—ColJ
C2J]—C3J]—ColJ
C4J]—C3J—H3J
C2J]—C3J—H3J
ColJ—C3J—H3J
C3]—C4J—CsJ
C3J—C4)J—ColJ
C5]—C4)J—ColJ
C3J]—C4J—H4)
C5]—C4J]—H4)

155.99 (15)
68.81 (14)
124.23 (15)
107.27 (15)
40.89 (15)
157.13 (16)
121.10 (16)
40.74 (16)
120.58 (14)
40.69 (14)
68.78 (14)
156.42 (14)
40.54 (13)
68.84 (14)
123.92 (16)
160.95 (16)
40.99 (14)
119.45 (15)
155.29 (15)
69.06 (16)
124.07 (14)
162.13 (14)
40.94 (14)
69.17 (16)
106.21 (15)
108.0 (3)
69.61 (19)
69.4 (2)
126.0
126.0
126.6

108.1 (3)
69.85 (19)
69.39 (19)
125.9
125.9
126.4
107.6 (3)
69.5 (2)
69.39 (19)
126.2
126.2

126.5

108.1 (3)
69.9 (2)
69.5 (2)
126.0
126.0
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C6E—ColE—CIE
C3E—ColE—CS5E
C4E—ColE—CS5E
C9E—ColE—CS5E
C7E—ColE—CS5E
C8E—ColE—CS5E
C2E—ColE—CS5E
C10E—ColE—C5E
C6E—ColE—CS5E
C1E—ColE—CS5E
C5E—CI1E—C2E
C5E—C1E—ColE
C2E—C1E—ColE
C5E—C1E—HIE
C2E—C1E—HIE
ColE—CIE—HIE
C1E—C2E—C3E
C1E—C2E—ColE
C3E—C2E—ColE
C1E—C2E—H2E
C3E—C2E—H2E
ColE—C2E—H2E
C4E—C3E—C2E
C4E—C3E—ColE
C2E—C3E—ColE
C4E—C3E—H3E
C2E—C3E—H3E
ColE—C3E—H3E
C5E—C4E—C3E
C5E—C4E—ColE
C3E—C4E—ColE
C5E—C4E—HA4E
C3E—C4E—HA4E
ColE—C4E—HA4E
C1E—C5E—CA4E
C1E—C5E—ColE
C4E—CS5E—ColE
C1E—C5E—HSE
C4E—CSE—HSE
ColE—CSE—HSE
C7E—C6E—CI0E
C7TE—C6E—ColE
C10E—C6E—ColE
C7E—C6E—H6E
C10E—C6E—H6E
ColE—C6E—H6E
C6E—CT7E—CS8E
C6E—CT7E—ColE

108.66 (14)
68.84 (14)
40.78 (13)
121.06 (14)
160.38 (14)
157.01 (15)
68.71 (15)
106.87 (14)
123.66 (14)
40.36 (14)
108.9 (3)
69.89 (19)
69.38 (19)
125.6
125.6
126.7

107.3 (3)
69.8 (2)
69.0 (2)
126.4
126.4

126.3

107.9 (3)
69.5 (2)
69.9 (2)
126.1

126.1

126.1

108.4 (3)
70.3 (2)
69.5 (2)
125.8
125.8
126.0

107.5 (3)
69.76 (19)
68.89 (19)
126.2

126.2
126.7

107.9 (3)
69.4 (2)
69.41 (19)
126.0
126.0
126.8

108.8 (3)
70.08 (19)

ColJ—C4J—H4J
C1J—C5)—C4]
C1J—C5]—ColJ
C4J]—C5]—ColJ
C1J—C5J—HS5J
C4J—C5J—HS5)
ColJ—C5J—H5J
C7J—C6J—C10J
C7J—C6J]—ColJ
C10J—C6J—ColJ
C7]—Co6J—H6J
C10J—C6J—Ho6J
ColJ—C6J—H6J
C8J—C7]—C6J
C8]—C7]—ColJ
C6J—C7]—ColJ
C8J—C7]—H7J
C6J—C7]—HTJ
ColJ—C7]—H7J
C71J—C8J—C9J
C7]—C8J]—ColJ
C9J—C8J]—ColJ
C7J]—C8J]—H8J
C9J—C8J—H8J
ColJ—C8J—H8J
C10J—C9J—C8J
C10J—C9J—ColJ
C8J—C9J—ColJ
C10J]—C9J—H9J
C8J—C9J—H9IJ
ColJ—C9J—H9J
C9J—C10J—Ce6J
C9J—C10J—ColJ
C6J]—C10J—ColJ
C9J—C10J—H10J
C6J—C10J—H10J
ColJ—C10J—H10J
CI2K—ColK—CI1K
CI2K—ColK—CI3K
Cl1IK—ColK—CI3K
CI2K—ColK—Cl4K
Cl1IK—ColK—CI4K
CI3K—Co1K—Cl4K
Cl4L—ColL—CI2L
Cl4L—ColL—CI3L
CI2L—ColL—CI3L
CI4L—ColL—CIIL
CI2L—ColL—CIIL

126.3
108.2 (3)
70.0 (2)
69.5 (2)
125.9
125.9
126.2
106.7 (3)
69.0 (2)
69.3 (2)
126.6
126.6
126.6
108.7 (3)
69.7 (2)
70.0 (2)
125.7
125.7
126.3
108.1 (4)
69.5 (2)
69.7 (2)
126.0
126.0
126.4
107.5 (3)
69.6 (2)
69.4 (2)
126.2
126.2
126.3
109.0 (3)
69.7 (2)
69.7 (2)
125.5
125.5
126.7
109.39 (3)
110.27 (4)
107.54 (3)
106.83 (3)
112.28 (3)
110.55 (3)
108.13 (4)
110.05 (3)
110.32 (3)
109.08 (3)
109.36 (3)
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C8E—C7E—ColE
C6E—C7E—HTE
C8E—C7E—HT7E
ColE—C7E—HTE
C7E—C8E—COIE
C7E—C8E—ColE
C9E—C8E—ColE
C7E—C8E—HRE
CO9E—C8E—HRE
ColE—C8E—HSE
C10E—C9E—CRE
C10E—C9E—ColE
C8E—CI9E—ColE
C10E—C9E—HOE
C8E—CI9E—H9E
ColE—C9E—HO9E
C9E—C10E—C6E
C9E—C10E—ColE
C6E—C10E—ColE
C9E—C10E—HIOE
C6E—C10E—HI0E

ColE—CI10E—HI10E

C7F—ColF—CA4F
C7F—ColF—C3F
C4F—ColF—C3F
C7F—ColF—CI10F
C4F—ColF—CI10F
C3F—ColF—CI10F
C7F—ColF—C6F
C4F—ColF—C6F
C3F—ColF—C6F
C10F—ColF—C6F
C7F—ColF—CSF
C4F—ColF—CSF
C3F—ColF—CSF
C10F—ColF—CS5F
C6F—ColF—CSF
C7F—ColF—C9F
C4F—ColF—C9F
C3F—ColF—C9F
C10F—ColF—CO9F
C6F—ColF—CO9F
C5F—ColF—C9F
C7F—ColF—CS8F
C4F—ColF—C8F
C3F—ColF—C8F
C10F—ColF—C8F
C6F—ColF—CS8F

69.57 (19)
125.6
125.6

126.3

106.9 (3)
69.40 (19)
69.06 (18)
126.6

126.6

126.5

108.5 (3)
70.00 (19)
69.78 (19)
125.8

125.8
126.0
107.9 (3)
69.15 (19)
69.8 (2)
126.0
126.0
126.6
160.26 (17)
122.88 (17)
40.93 (17)
69.09 (15)
122.36 (17)
158.29 (17)
40.98 (14)
157.87 (17)
159.32 (17)
41.06 (14)
156.61 (16)
40.98 (16)
68.70 (16)
107.76 (16)
121.42 (16)
69.04 (15)
108.05 (16)
122.15 (15)
41.04 (14)
69.06 (14)
124.73 (15)
41.04 (14)
124.09 (16)
107.17 (15)
68.95 (14)
68.97 (14)

CI3L—ColL—ClIL
Cl4M—ColM—CI2M
Cl4M—ColM—CIIM
CI2M—ColM—CIIM
Cl4M—ColM—CI3M
CI2M—ColM—CI3M
ClIM—ColM—CI3M
CI4N—CoIN—CI2N
CI4N—CoIN—CIIN
CI2N—CoIN—CIIN
CI4N—CoIN—CI3N
CI2N—CoIN—CI3N
CIIN—CoIN—CI3N
CI30—Co10—CIl10
CI30—Col0—Cl40
C110—Col0—Cl40
CI30—Col0—CI20
C110—Col0—CI20
Cl40—Co10—CI20
Cl11P—C2P—CI3P
Cl11P—C2P—H2P1
CI3P—C2P—H2P1
Cl11P—C2P—H2P2
CI3P—C2P—H2P2
H2P1—C2P—H2P2
C13Q—C2Q—Cl1Q
C13Q—C2Q—H2Q!1
C11Q—C2Q—H2Q1
C13Q—C2Q—H2Q2
C11Q—C2Q—H2Q2
H2Q1—C2Q—H2Q2
CI3R—C2R—CIIR
CI3R—C2R—H2R1
ClIR—C2R—H2R1
CI3R—C2R—H2R2
ClIR—C2R—H2R2
H2R1—C2R—H2R2
CI3S—C2S—Cl1S
CI13S—C2S—H2S1
Cl11S—C2S—H2S1
CI13S—C2S—H2S2
Cl11S—C2S—H2S2
H2S1—C2S—H2S2
CIIT—C2T—CIB3T
ClIIT—C2T—H2T1
CI3T—C2T—H2T1
ClIIT—C2T—H2T2
CI3T—C2T—H2T2

109.86 (3)
111.54 (3)
110.24 (4)
107.29 (3)
105.78 (4)
109.85 (4)
112.20 (3)
110.29 (3)
110.74 (3)
108.56 (3)
108.70 (3)
108.76 (3)
109.75 (3)
110.32 (4)
110.44 (4)
106.45 (4)
107.14 (4)
111.50 (4)
111.03 (4)
110.72 (18)
109.5
109.5
109.5
109.5
108.1
111.14 (18)
109.4
109.4
109.4
109.4
108.0
112.2 (2)
109.2
109.2
109.2
109.2
107.9
111.97 (18)
109.2
109.2
109.2
109.2
107.9
112.06 (18)
109.2
109.2
109.2
109.2

IUCrData (2018). 3, x180552

data-25



data reports

C5F—ColF—C8F
C9F—ColF—C8F
C7F—ColF—CIF
C4F—ColF—CIF
C3F—ColF—CIF
C10F—ColF—CI1F
C6F—ColF—CIF

C5A—CI1A—C2A—C3A
ColA—C1A—C2A—C3A
C5A—CI1A—C2A—ColA
C1A—C2A—C3A—C4A
ColA—C2A—C3A—C4A
Cl1A—C2A—C3A—ColA
C2A—C3A—C4A—C5A
ColA—C3A—C4A—CS5A
C2A—C3A—C4A—ColA
C3A—C4A—C5A—CI1A
ColA—C4A—C5A—CI1A
C3A—C4A—C5A—ColA
C2A—CI1A—C5A—C4A
ColA—C1A—C5A—C4A
C2A—CI1A—C5A—ColA
C10A—C6A—C7A—CRA
ColA—C6A—C7A—CRA
C10A—C6A—C7A—ColA
C6A—CT7TA—C8A—C9A
ColA—C7A—C8A—C9A
C6A—CT7TA—C8A—ColA
C7A—C8A—C9A—C10A
ColA—C8A—C9A—CI10A
C7A—C8A—C9A—ColA
C7A—C6A—C10A—C9A
ColA—C6A—CI10A—CO9A
C7TA—C6A—C10A—ColA
C8A—C9A—C10A—C6A
ColA—CI9A—CI10A—C6A
C8A—CY9A—C10A—ColA
C5B—C1B—C2B—C3B
ColB—C1B—C2B—C3B
C5B—C1B—C2B—ColB
C1B—C2B—C3B—C4B
ColB—C2B—C3B—C4B
C1B—C2B—C3B—Col1B
C2B—C3B—C4B—C5B
ColB—C3B—C4B—C5B
C2B—C3B—C4B—ColB
C3B—C4B—C5B—CI1B

161.32 (16)
40.85 (13)
120.61 (16)
68.62 (16)
68.47 (15)
123.65 (15)
106.57 (15)

0.5 (4)
~58.6 (2)
59.1(2)
—0.3 (4)
-59.1(2)
58.8(2)
0.0 (4)
~59.4 (2)
59.4 (2)
0.3 (4)
~58.9(2)
59.2 (2)
—0.5 (4)
58.7(2)
~59.2 (2)
0.2 (4)
59.2(2)
~59.0 (2)
—0.4 (4)
58.5(2)
-58.9 (2)
0.5 (4)
59.2(2)
-58.7(2)
0.1 (4)
-59.1(2)
59.2(2)
~0.4 (4)
59.2(2)
-59.5(2)
~0.3 (4)
~59.4 (2)
59.1(2)
0.4 (4)
-59.1(2)
59.5(2)
—0.4 (4)
-59.2(2)
58.8(2)
0.3 (4)

H2T1—C2T—H2T2
Cl1U—C2U—CI3U
Cl1U—C2U—H2U1
CI3U—C2U—H2U1
Cl1U—C2U—H2U2
CI3U—C2U—H2U2
H2U1—C2U—H2U2

C5F—C1F—C2F—C3F
ColF—C1F—C2F—C3F
C5F—CI1F—C2F—ColF
C1F—C2F—C3F—CA4F
ColF—C2F—C3F—CA4F
C1IF—C2F—C3F—ColF
C2F—C3F—C4F—CS5F
ColF—C3F—C4F—CS5F
C2F—C3F—C4F—ColF
C2F—CI1F—C5F—CA4F
ColF—C1F—CS5F—CA4F
C2F—CI1F—C5F—ColF
C3F—C4F—C5F—CI1F
ColF—C4F—CSF—CIF
C3F—C4F—C5F—ColF
C10F—C6F—C7F—C8F
ColF—C6F—C7F—CS8F
C10F—C6F—C7F—ColF
C6F—C7F—C8F—CO9F
ColF—C7F—C8F—C9F
C6F—C7F—C8F—ColF
C7F—C8F—C9F—CIO0F
ColF—C8F—C9F—CI10F
C7F—C8F—CI9F—ColF
C8F—CI9F—C10F—C6F
ColF—C9F—C10F—C6F
C8F—CI9F—C10F—ColF
C7F—C6F—C10F—C9F
ColF—C6F—C10F—CO9F
C7F—C6F—C10F—ColF
C5G—C1G—C2G—C3G
ColG—C1G—C2G—C3G
C5G—C1G—C2G—ColG
C1G—C2G—C3G—C4G
ColG—C2G—C3G—C4G
C1G—C2G—C3G—ColG
C2G—C3G—C4G—C5G
ColG—C3G—C4G—C5G
C2G—C3G—C4G—ColG
C2G—C1G—C5G—C4G

107.9
111.7 (2)
109.3
109.3
109.3
109.3
107.9

0.4 (4)
-58.9 (3)
59.2(3)
—0.2 (4)
-59.3(3)
59.1 (3)
0.0 (4)
-59.6 (3)
59.6 (3)
~0.4 (4)
58.9 (3)
-59.3 (3)
0.3 (4)
-59.3 (3)
59.5(3)
0.7 (4)
59.6 (2)
-58.9 (2)
~0.7 (4)
58.8(2)
-59.6 (2)
0.4 (4)
58.9 (2)
~58.5(2)
0.1 (4)
59.1(2)
-59.1(2)
—0.5 (4)
-59.2(2)
58.7(2)
0.1(4)
-59.3 (2)
59.4 (2)
0.0 (4)
-59.6 (2)
59.5(2)
-0.1 (4)
-59.7 ()
59.7(2)
-0.2 (4)
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ColB—C4B—C5B—CI1B
C3B—C4B—C5B—Col1B
C2B—C1B—C5B—C4B
ColB—C1B—C5B—C4B
C2B—C1B—C5B—ColB
C10B—C6B—C7B—C8B
ColB—C6B—C7B—C8B
C10B—C6B—C7B—ColB
C6B—C7B—C8B—C9B
ColB—C7B—C8B—C9B
C6B—C7B—C8B—ColB
C7B—C8B—C9B—C10B
ColB—C8B—C9B—C10B
C7B—C8B—C9B—ColB
C7B—C6B—C10B—C9B
ColB—C6B—C10B—C9B
C7B—C6B—C10B—Col1B
C8B—C9B—C10B—C6B
Co1B—C9B—C10B—C6B
C8B—C9B—C10B—Col1B
C5C—C1C—C2C—C3C
ColC—C1C—C2C—C3C
C5C—C1C—C2C—ColC
CIC—C2C—C3C—C4C
ColC—C2C—C3C—C4C
C1C—C2C—C3C—ColC
C2C—C3C—C4C—C5C
ColC—C3C—C4C—C5C
C2C—C3C—C4C—ColC
C3C—C4C—C5C—CIC
ColC—C4C—C5C—C1C
C3C—C4C—C5C—ColC
C2C—C1C—C5C—C4C
ColC—CIC—C5C—C4C
C2C—C1C—C5C—ColC
C10C—C6C—C7C—C8C
ColC—C6C—C7C—C8C
C10C—C6C—C7C—ColC
C6C—C7C—C8C—COC
ColC—C7C—C8C—C9C
C6C—C7C—C8C—ColC
C7C—C8C—C9C—C10C
ColC—C8C—C9C—C10C
C7C—C8C—C9C—ColC
C8C—COC—C10C—Co6C
ColC—C9C—C10C—C6C
C8C—CHC—C10C—ColC
C7C—C6C—C10C—C9C

~58.9 (2)
59.1(2)
0.0 (4)
58.9 (2)
~58.9 (2)
—0.9 (4)
59.1(2)
~60.0 (2)
0.7 (4)
59.6 (2)
~58.9 (2)
—0.2 (4)
59.1 (2)
-59.3 (2)
0.7 (4)
~58.9 (2)
59.7 ()
—0.3 (4)
58.7(2)
-59.1(2)
—0.2 (4)
~59.6 (2)
59.4 (2)
0.3 (4)
-59.1(2)
59.4 (2)
—0.4 (4)
-59.3(2)
58.9 (2)
0.3 (4)
-58.9 (2)
59.2(2)
—0.1 (4)
59.1(2)
-59.1(2)
0.2 (4)
59.0 (2)
-58.9 (2)
0.1 (4)
59.1(2)
-59.0 (2)
~0.4 (4)
58.7(2)
-59.1(2)
0.5 (4)
59.4 (2)
-58.9 (2)
—0.4 (4)

ColG—C1G—C5G—C4G
C2G—C1G—C5G—ColG
C3G—C4G—C5G—C1G
ColG—C4G—C5G—CIG
C3G—C4G—C5G—ColG
C10G—C6G—C7G—C8G
ColG—C6G—C7G—C8G
C10G—C6G—C7G—ColG
C6G—C7G—C8G—CIG
ColG—C7G—C8G—C9G
C6G—C7G—C8G—ColG
C7G—C8G—C9G—C10G
ColG—C8G—C9G—C10G
C7G—C8G—C9G—ColG
C71G—C6G—C10G—C9G
ColG—C6G—C10G—C9G
C71G—C6G—C10G—ColG
C8G—CIG—C10G—C6G
ColG—CIG—C10G—C6G
C8G—C9G—C10G—ColG
C5H—CI1H—C2H—C3H
ColH—C1H—C2H—C3H
C5H—C1H—C2H—ColH
C1H—C2H—C3H—C4H
ColH—C2H—C3H—C4H
C1H—C2H—C3H—ColH
C2H—C3H—C4H—CS5H
ColH—C3H—C4H—C5H
C2H—C3H—C4H—ColH
C3H—C4H—C5H—CI1H
ColH—C4H—C5H—C1H
C3H—C4H—C5H—ColH
C2H—C1H—C5H—C4H
ColH—C1H—C5H—C4H
C2H—CI1H—C5H—ColH
C10H—C6H—C7H—CS8H
ColH—C6H—C7H—C8H
Cl10H—C6H—C7H—ColH
C6oH—C7H—C8H—C9H
ColH—C7H—C8H—C9H
CoH—C7H—C8H—ColH
C7TH—C8H—C9H—CI10H
ColH—C8H—C9H—CI10H
C7TH—C8H—C9H—ColH
C8H—C9H—C10H—C6H
ColH—C9H—C10H—C6H
C8H—C9H—C10H—ColH
C7TH—C6H—C10H—C9H

59.1(2)
-59.3(2)
0.1(4)
-59.4 (2)
59.5(2)
0.5 (4)
59.9 (2)
~59.4 (2)
~0.6 (4)
58.9 (2)
-59.5(2)
0.4 (4)
59.0 (2)
~58.6 (2)
~0.3 (4)
-59.6 (2)
59.3(2)
~0.1 (4)
59.2(2)
-59.3 (2)
0.0 (4)
-58.9 (2)
58.9 (2)
~0.2 (4)
-59.1(2)
58.9 (2)
0.3 (4)
-59.0 (2)
59.3(2)
—0.3 (4)
-59.5(2)
59.3(2)
0.2 (4)
59.5(2)
~59.4 (2)
~0.3 (4)
59.0 (2)
-59.3 (2)
0.2 (4)
59.2(2)
-58.9 (2)
—0.1 (4)
59.1(2)
-59.1(2)
~0.1 (4)
58.9 (2)
-59.0 (2)
0.3 (4)
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ColC—C6C—C10C—C9C
C7C—C6C—C10C—ColC
C5D—C1D—C2D—C3D
ColD—C1D—C2D—C3D
C5D—C1D—C2D—ColD
C1D—C2D—C3D—C4D
ColD—C2D—C3D—C4D
C1D—C2D—C3D—ColD
C2D—C3D—C4D—C5D
ColD—C3D—C4D—C5D
C2D—C3D—C4D—ColD
C2D—CI1D—C5D—C4D
ColD—C1D—C5D—C4D
C2D—C1D—C5D—ColD
C3D—C4D—C5D—CI1D
ColD—C4D—C5D—CI1D
C3D—C4D—C5D—ColD
C10D—C6D—C7D—C8D
ColD—C6D—C7D—C8D
C10D—C6D—C7D—ColD
C6D—C7D—C8D—C9D
ColD—C7D—C8D—C9D
C6D—C7D—C8D—Col1D
C7D—C8D—C9D—C10D
ColD—C8D—C9D—C10D
C7D—C8D—C9D—Col1D
C7D—C6D—C10D—C9D
ColD—C6D—C10D—C9D
C7D—C6D—C10D—ColD
C8D—C9D—C10D—C6D
ColD—CY9D—C10D—C6D
C8D—C9D—C10D—ColD
C5E—CI1E—C2E—C3E
ColE—C1E—C2E—C3E
C5E—CI1E—C2E—ColE
C1E—C2E—C3E—C4E
ColE—C2E—C3E—C4E
C1E—C2E—C3E—ColE
C2E—C3E—C4E—CSE
ColE—C3E—C4E—CS5E
C2E—C3E—C4E—ColE
C2E—CI1E—C5E—C4E
ColE—CI1E—CSE—C4E
C2E—CI1E—C5E—ColE
C3E—C4E—CSE—CIE
ColE—C4E—CS5E—CIE
C3E—C4E—CS5E—ColE
C10E—C6E—C7E—CR8E

-59.5(2)
59.0 (2)
0.8 (4)
-58.8 (2)
59.5(2)
~0.6 (4)
-59.2(2)
58.6 (2)
0.2 (4)
~59.4 (2)
59.6 (2)
~0.6 (4)
58.9(2)
~59.5(2)
0.3 (4)
-59.2(2)
59.5(2)
0.0 (4)
59.5(3)
-59.5 (3)
~0.1 (4)
58.7(2)
-58.8 (3)
0.1 (4)
58.9 (2)
-58.7(2)
0.1(4)
-59.5(2)
59.6 (3)
~0.1 (4)
59.3(2)
-59.5(2)
-0.2 (4)
-59.1(2)
58.9 (2)
0.2 (4)
~59.4 (2)
59.6 (2)
~0.1 (4)
-59.8 (2)
59.6 (2)
0.1(4)
58.7(2)
~58.6 (2)
0.0 (4)
-59.3 (2)
59.3(2)
0.1 (4)

ColH—C6H—C10H—C9H
C7TH—C6H—C10H—ColH
C5I—C1I—C21—C31
Coll—CI11I—C2I—C3I
C5I—C1I—C21—Coll
Cl1I—C2I—C31—CA4l
Coll—C21—C3I—C41
C1I—C2I—C31—Coll
C2I—C3I—C41—C51
Coll—C31—C4I—C51
C2I—C31—C41—Coll
C2I—C1I—C51—C4l1
ColI—CI1I—C51—C41
C2I—C1I—C51—Coll
C3I—C41—C51—Cl11
Coll—C41—C51—C11
C3I—C41—C51—Coll
C10I—C61—C7I—C8I
ColI—C61—C7I—C8I
C10I—C61—C71—Coll
C6l—C71—C8I—C91
Coll—C71—C8I—C9I
C6I—C7I—C8I—Coll
C71—C8I—C9I—C10I
ColI—C8I—C9I—C101
C71—C8I—C9I—Coll
C71—C6I—C10I—C9I
ColI—C61—C10I—C91
C7I—C6l—C10I—Coll
C8I—CII—C10I—C6I
ColI—C91—C10I—Ceé61
C8I—CII—C10I—ColI
C5]—C1J—C2J—C3]J
ColJ—C1J—C2J—C3J
C5]—C1J—C2J—ColJ
C1J—C2J]—C3]—C4]
Col]—C2]—C3]—C4J
C1J—C2J]—C3J—ColJ
C2J—C3]—C4J—Cs]
ColJ—C3J—C4J—C5J
C2J]—C3]—C4J]—ColJ
C2]—C1J—C5]—C4]
Col]—C1J—C5]—C4)
C2J]—C1J—C5J—ColJ
C3]—C4J—C5]—C1J
Col]—C4J—C5]—C1J
C3J]—C4]—C5]—ColJ
C10J—C6J—C7]—C8]

-59.1(2)
59.4 (2)
0.0 (4)
-59.3 (3)
59.3(3)
0.3 (4)
-59.0 (3)
59.3(3)
—0.5 (4)
-60.2 (3)
59.7(3)
-0.3 (4)
59.1 (3)
~59.4 (3)
0.5 (4)
-59.7 (3)
60.2 (3)
~0.7 (4)
59.0 (3)
-59.8 (2)
0.3 (4)
59.2(3)
-58.9 (3)
0.3 (4)
59.5(2)
-59.2 (3)
0.9 (4)
-58.6 (2)
59.6 (3)
—0.8 (4)
58.6 (2)
-59.3 (3)
—0.1 (4)
~59.0 (2)
58.9 (2)
0.1(4)
-59.2(2)
59.3(2)
0.0 (4)
-59.2(2)
59.2(2)
0.1 (4)
59.2(2)
-59.0 (2)
—0.1 (4)
~59.5(2)
59.4 (2)
—0.2 (4)
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ColE—C6E—C7E—C8E 59.0 (2) ColJ—C6J—C7]—C8J 59.1(2)
CI0E—C6E—C7E—ColE -58.9 (2) C10J—C6J—C7]—ColJ -59.3(2)
C6E—CT7E—C8E—C9E -0.2 (4) C6J—C7]—C8I—C9J -0.1 (4)
ColE—C7E—C8E—C9E 59.1 (2) ColJ—C7]—C8]—C9J 59.2 (3)
C6E—CT7E—C8E—ColE -59.3 (2) C6]—C7]—C8J—ColJ -59.3 (2)
C7E—C8E—C9E—CI10E 0.2 (4) C7]—C8J—C9J—C10J 0.4 (4)
ColE—C8E—C9E—CI10E 59.5(2) ColJ—C8J—C9J—C10J 59.4 (3)
C7E—C8E—C9E—ColE -59.3 (2) C7]—C8J—C9J—ColJ -59.1 (2)
C8E—C9E—CI10E—C6E -0.1 (4) C8J]—C9J—C10J—C6J -0.5 (4)
ColE—C9E—C10E—C6E 59.3(2) Col1J—C9J—C10J—C6J 58.8 (3)
C8E—C9E—CI10E—ColE -59.4 (2) C8J]—C9J—C10J—ColJ -59.3 (3)
C7E—C6E—CI10E—C9E 0.0 (4) C7]—C6J—C10J—C9J 0.4 (4)
ColE—C6E—C10E—C9E -58.9 (2) ColJ—C6J—C10J—C9J -58.7(3)
C7E—C6E—CI10E—ColE 58.9 (2) C7]—C6J]—C10J—ColJ 59.2 (2)
Hydrogen-bond geometry (4, °)

D—H-4 D—H H-4 DA D—H-4
C2P—H2P1--CI2N 0.99 2.72 3.624 (3) 152
C2P—H2P2+-CIIN 0.99 2.76 3.574 (3) 140
C20—H201--CI2L 0.99 2.71 3.604 (3) 151
C20—H202-+-Cl1L 0.99 2.71 3.582 (3) 147
C2R—H2R1--Cl1M 0.99 2.72 3.590 (4) 147
C2R—H2R2+-CI12M 0.99 2.99 3.842 (4) 145
C25—H2S51-Cl4L 0.99 2.82 3.769 (3) 161
C25—H282--CI3L 0.99 2.74 3.516 (3) 136
C2T—H2T1--CI2K 0.99 2.76 3.707 (4) 161
C2T—H2712-+-Cl4K 0.99 2.71 3.487 (3) 136
C2U—H2U1--ClIK 0.99 2.75 3.602 (4) 145
C2U—H202--CI3K 0.99 2.87 3.747 (4) 148

Symmetry code: (i) —x+1, —p+1, —z+1.

IUCrData (2018). 3, x180552

data-29



