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In the title complex, [Co(NCS),(CsHoNO,),], the Co" atom is
six-coordinated by four N atoms from four ethyl pyridine-4-
carboxylate ligands in the equatorial plane and two N atoms of
thiocyanate ligands in the axial positions, showing a slightly
distorted octahedral geometry. The structure exhibits disorder
in one of the ethyl chains, which was refined using a two-site
model with 0.70 (6):0.30 (6) occupancy.

Related literature

For the structures of related complexes containing ethyl
pyridine-4-carboxylate ligands, see: Wang et al. (2012). For
other related structures, see: Manna et al. (2008); Diehr et al.
(2011).

Co\

SCB|I

oot
YO0

Experimental

Crystal data

[Co(NCS),(CsHNO,),4] V =1926.0 (4) A
M, =779.74 Z=2
Monoclinic, P2, Mo Ka radiation
a =112190 (11) A =061 mm!

b =143742 (16) A T =298 K

¢ =12.0189 (13) A 0.48 x 0.40 x 0.30 mm

B = 96430 (1)°

Data collection

Bruker SMART 1000 CCD
diffractometer

Absorption correction: multi-scan
(SADABS; Bruker, 2002)
Tmin = 0.759, Tax = 0.838

10061 measured reflections
5985 independent reflections
4025 reflections with I > 20(1)
Rine = 0.037

Refinement

R[F? > 20(F%)] = 0.047
wR(F?) = 0.122

S =1.03

5985 reflections

484 parameters

1 restraint

H-atom parameters constrained

ApPmax =037 ¢ A_

Apmin = =028 ¢ A3

Absolute structure: Flack (1983),
2433 Friedel pairs

Flack parameter: —0.04 (2)

Data collection: SMART (Bruker, 2002); cell refinement: SAINT
(Bruker, 2002); data reduction: SAINT; program(s) used to solve
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine
structure: SHELXL97 (Sheldrick, 2008); molecular graphics:
SHELXTL (Sheldrick, 2008); software used to prepare material for
publication: SHELXTL.
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Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: EZ2290).
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Tetrakis(ethyl pyridine-4-carboxylate-xN)bis(thiocyanato-xN)cobalt(ll)
Xiu-Ling Feng and Yu-Ping Zhang

Comment

Coordination compounds with N-heterocyclic ligands have been extensively studied due to the diversity of their
structures. Many coordination complexes with N-heterocyclic and thiocyanate ligands have been reported (Wang et al.,
2012; Manna et al., 2008; Diehr ef al., 2011). As part of our further studies on this class of compounds, we report here the
crystal structure of the title compound.

In the title complex, Co(CsHoNO,)4(SCN),, the Co™ atom is six-coordinated with four N atoms from four ethyl
pyridine-4-carboxylate ligands in the equatorial plane and two N atoms of thiocyanatos in the axial positions(Fig.1),
showing a slightly distorted octahedral geometry. The equatorial Co—N distances are in the range of 2.192 (4) ~
2.209 (4) A which are significantly longer than the axial Co—N bond distances of 2.041 (5) and 2.071 (5) A. The title

complex exhibits a zero-dimensional structure.

Experimental

A mixture of CoCl,.6H,0 (0.5 mmol), pyridine-4-carboxylic acid (2 mmol), 3-aminopropanoic acid (1 mmol) and KSCN
(1 mmol) in a 40% aqueous solution of ethanol (15 mL) was heated at 413 K in a Teflon-lined stainless steel autoclave
for three days. The reaction system was then slowly cooled to room temperature. Red crystals of the title compound
suitable for single-crystal X-ray diffraction analysis were obtained by slow evaporation of aqua solution over a period of
one month (yield 30% based on Co).

Refinement

All H atoms attached to C atoms were fixed geometrically and treated as riding with C—H = 0.93 A (CH), 0.97 A (CH,)
and 0.96 A (CH;), and with Uiso(H) = 1.5Ueq(C) for the methyl group and Uiso(H) = 1.2Ueq(C) for all others. The two

C atoms (C15 and C16) of an ethyl pyridine-4-carboxylate are disordered over two positions in a 0.70 (6):0.30 (6) ratio.

Computing details

Data collection: SMART (Bruker, 2002); cell refinement: SAINT (Bruker, 2002); data reduction: SAINT (Bruker, 2002);
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication:
SHELXTL (Sheldrick, 2008).
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Figure 1

The molecular structure of the title molecule with the atom-numbering scheme. Displacement ellipsoids are drawn at the

50% probability level and H atoms have been omitted for clarity. Both disorder models are shown.

Tetrakis(ethyl pyridine-4-carboxylate-xN)bis(thiocyanato-xN)cobalt(ll)

Crystal data

[CO(NCS)z(CgHgNOZ)4]
M,=779.74
Monoclinic, P2,

Hall symbol: P 2yb
a=11.2190 (11) A
b=14.3742 (16) A
c=12.0189 (13) A
£=96.430 (1)°
V'=1926.0 (4) A3
zZ=2

Data collection

Bruker SMART 1000 CCD
diffractometer

Radiation source: fine-focus sealed tube

Graphite monochromator

phi and w scans

Absorption correction: multi-scan
(SADABS; Bruker, 2002)

Twin = 0.759, Tinax = 0.838

F(000) =810

D,=1.345Mgm™

Mo Ko radiation, 2 =0.71073 A

Cell parameters from 2899 reflections
6=23-21.7°

#=0.61 mm™!

T=298K

Block, red

0.48 x 0.40 x 0.30 mm

10061 measured reflections
5985 independent reflections
4025 reflections with /> 2a([)
R =0.037

Ormax = 25.0°, Opin = 2.3°
h=-13—13

k=-17—-16

[=-14—13
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Refinement
Refinement on F? Hydrogen site location: inferred from
Least-squares matrix: full neighbouring sites
R[F?>20(F?)] = 0.047 H-atom parameters constrained
wR(F?) =0.122 w = 1/[c*(F,?) + (0.0362P)* + 0.8634P]
§=1.03 where P = (F 2+ 2F2)/3
5985 reflections (A/6)max = 0.001
484 parameters Apma =037 ¢ A3
1 restraint Apmin=—0.28 ¢ A3
Primary atom site location: structure-invariant Absolute structure: Flack (1983), 2433 Friedel
direct methods pairs
Secondary atom site location: difference Fourier Flack parameter: —0.04 (2)
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 Occ. (<1)
Col 0.41695 (6) 0.42870 (5) 0.29066 (6) 0.0488 (2)
S1 0.5628 (2) 0.74028 (15) 0.3384 (2) 0.1067 (8)
S2 0.2556 (2) 0.12627 (16) 0.2389 (3) 0.1262 (9)
N1 0.4685 (4) 0.3954 (3) 0.1232 (4) 0.0513 (12)
N2 0.5961 (4) 0.3757 (3) 0.3506 (4) 0.0532 (12)
N3 0.3800 (4) 0.4617 (3) 0.4615 (4) 0.0532 (12)
N4 0.2373 (4) 0.4792 (3) 0.2233 (4) 0.0497 (11)
N5 0.4864 (4) 0.5617 (4) 0.2819 (4) 0.0579 (12)
N6 0.3460 (4) 0.2991 (4) 0.3050 (4) 0.0549 (12)
o1 0.6918 (3) 0.4031 (3) —-0.2104 (3) 0.0649 (11)
02 0.7291 (4) 0.2603 (3) —0.1435 (4) 0.0874 (14)
03 0.9606 (5) 0.2026 (6) 0.4967 (6) 0.131 (3)
04 1.0350 (5) 0.3214 (6) 0.4168 (7) 0.168 (3)
05 0.1750 (4) 0.5513 (4) 0.7882 (4) 0.0924 (15)
06 0.3614 (4) 0.5993 (4) 0.8411 (4) 0.0932 (16)
o7 —0.1268 (4) 0.6682 (4) 0.1195 (4) 0.0735 (13)
08 —0.1984 (4) 0.5241 (4) 0.0914 (5) 0.1110 (19)
Cl 0.4928 (5) 0.4607 (4) 0.0515 (5) 0.0521 (14)
H1 0.4649 0.5206 0.0620 0.063*
C2 0.5579 (4) 0.4448 (4) —0.0386 (4) 0.0516 (14)
H2 0.5724 0.4927 -0.0873 0.062*
C3 0.6001 (5) 0.3566 (4) —0.0539 (4) 0.0485 (13)
C4 0.5708 (5) 0.2873 (4) 0.0171 (5) 0.0566 (15)
H4 0.5942 0.2262 0.0064 0.068*
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cs 0.5065 (5) 0.3098 (4) 0.1042 (5) 0.0558 (14)
HS 0.4885 0.2625 0.1525 0.067*

C6 0.6784 (5) 0.3337 (5) ~0.1399 (5) 0.0598 (15)

C7 0.7686 (6) 0.3856 (5) ~0.2978 (6) 0.086 (2)

H7A 0.7466 0.4275 ~0.3600 0.103*

H7B 0.7561 0.3225 ~0.3250 0.103*

C8 0.8956 (7) 0.3986 (6) ~0.2577 (7) 0.117 (3)

HSA 0.9081 0.4608 ~0.2296 0.176*

HSB 0.9431 0.3887 ~0.3183 0.176*

HSC 0.9188 0.3549 ~0.1989 0.176*

C9 0.6916 (5) 0.4149 (5) 0.3136 (5) 0.0694 (17)

HY 0.6804 0.4659 0.2660 0.083*

C10 0.8057 (6) 0.3830 (5) 0.3430 (6) 0.084 (2)

H10 0.8707 0.4133 0.3174 0.101*

Cll 0.8235 (5) 0.3071 (5) 0.4097 (6) 0.0703 (18)

C12 0.7267 (6) 0.2636 (5) 0.4472 (5) 0.0688 (17)

HI2 0.7365 0.2110 0.4924 0.083*

C13 0.6137 (5) 0.3007 (5) 0.4153 (5) 0.0607 (15)

HI3 0.5474 0.2719 0.4403 0.073*

Cl4 0.9529 (8) 0.2781 (8) 0.4441 (8) 0.101 (3)

Cl5 1.087 (2) 0.186 (2) 0.546 (3) 0.130 (9) 0.70 (6)
HI5A 1.0961 0.1992 0.6258 0.157* 0.70 (6)
HI15B 1.1421 0.2239 0.5099 0.157* 0.70 (6)
Cl16 1.108 (3) 0.084 (3) 0.526 (3) 0.166 (12) 0.70 (6)
HI6A 1.0604 0.0470 0.5706 0.249* 0.70 (6)
H16B 1.1914 0.0697 0.5454 0.249% 0.70 (6)
H16C 1.0861 0.0699 0.4480 0.249% 0.70 (6)
C1s’ 1.056 (5) 0.136 (5) 0.483 (7) 0.12 (2) 0.30 (6)
H15C 1.0854 0.1455 0.4109 0.149* 0.30 (6)
H15D 1.0256 0.0733 0.4857 0.149* 0.30 (6)
Cl6’ 1.158 (6) 0.150 (5) 0.576 (5) 0.14 (2) 0.30 (6)
H16D 1.1395 0.2019 0.6219 0.212% 0.30 (6)
HI6E 1.2308 0.1628 0.5440 0.212% 0.30 (6)
HI16F 1.1674 0.0951 0.6211 0.212% 0.30 (6)
C17 0.2728 (5) 0.4426 (5) 0.4944 (4) 0.0608 (15)

H17 0.2186 0.4074 0.4476 0.073*

C18 0.2393 (5) 0.4734 (4) 0.5958 (5) 0.0634 (17)

H18 0.1632 0.4607 0.6157 0.076*

Cl19 0.3204 (5) 0.5229 (4) 0.6662 (4) 0.0590 (15)

€20 0.4324 (5) 0.5384 (4) 0.6346 (5) 0.0609 (16)

H20 0.4902 0.5694 0.6824 0.073*

c21 0.4582 (5) 0.5081 (4) 0.5332 (5) 0.0605 (16)

H21 0.5341 0.5202 0.5125 0.073*

22 0.2895 (6) 0.5621 (5) 0.7750 (5) 0.0677 (16)

C23 0.1327 (8) 0.5898 (6) 0.8912 (6) 0.101 (3)

H23A 0.0654 0.5533 0.9108 0.121*

H23B 0.1965 0.5855 0.9525 0.121*

C24 0.0957 (9) 0.6875 (8) 0.8753 (7) 0.121 (3)

H24A 0.1641 0.7247 0.8629 0.182*
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H24B 0.0629 0.7093 0.9410 0.182*
H24C 0.0361 0.6923 0.8118 0.182*

C25 0.1515 (5) 0.4226 (5) 0.1774 (4) 0.0635 (14)
H25 0.1700 0.3600 0.1699 0.076*

26 0.0371 (5) 0.4514 (4) 0.1404 (5) 0.0652 (17)
H26 ~0.0193 0.4093 0.1078 0.078*

C27 0.0068 (5) 0.5447 (4) 0.1526 (5) 0.0515 (14)
28 0.0947 (5) 0.6025 (4) 0.1971 (5) 0.0624 (16)
H28 0.0793 0.6657 0.2042 0.075*

€29 0.2082 (5) 0.5672 (4) 0.2323 (5) 0.0607 (15)
H29 0.2666 0.6082 0.2638 0.073*

C30 ~0.1169 (6) 0.5775 (6) 0.1176 (5) 0.0671 (18)
C31 —0.2449 (6) 0.7085 (6) 0.0900 (6) 0.087 (2)
H31A ~0.3019 0.6828 0.1366 0.104*
H31B ~0.2731 0.6957 0.0122 0.104*

C32 ~0.2313 (6) 0.8104 (6) 0.1087 (7) 0.105 (3)
H32A ~0.2091 0.8222 0.1869 0.157*
H32B ~0.3059 0.8409 0.0849 0.157*
H32C ~0.1701 0.8339 0.0665 0.157*

C33 0.5190 (5) 0.6359 (5) 0.3058 (5) 0.0550 (14)
C34 0.3064 (5) 0.2267 (5) 0.2801 (5) 0.0580 (16)

Atomic displacement parameters (4°)

Ull l]22 U33 U12 U13 l]Z}
Col 0.0440 (4) 0.0428 (4) 0.0603 (4) ~0.0030 (4) 0.0096 (3) ~0.0021 (4)
S1 0.1289 (18) 0.0693 (14) 0.1272 (18) ~0.0407 (13) 0.0373 (14) ~0.0361 (13)
S2 0.1069 (17) 0.0605 (13) 0.208 (3) ~0.0263 (13) 0.0041 (17) ~0.0220 (16)
N1 0.048 (3) 0.046 (3) 0.061 (3) 0.002 (2) 0.009 (2) ~0.001 (2)
N2 0.046 (3) 0.050 (3) 0.064 (3) ~0.005 (2) 0.010 (2) 0.001 (2)
N3 0.047 (3) 0.051 (3) 0.062 (3) ~0.006 (2) 0.005 (2) ~0.004 (2)
N4 0.049 (3) 0.040 (3) 0.061 (3) ~0.001 (2) 0.010 (2) ~0.002 (2)
N5 0.055 (3) 0.047 (3) 0.073 (3) ~0.007 (3) 0.013 (2) 0.000 (3)
N6 0.051 (3) 0.048 (3) 0.066 (3) 0.000 (3) 0.007 (2) -0.001 (3)
ol 0.078 (3) 0.057 (3) 0.064 (2) 0.005 (2) 0.0280 (19) -0.001 (2)
02 0.108 (4) 0.062 (3) 0.100 (4) 0.026 (3) 0.045 (3) 0.006 (3)
03 0.081 (4) 0.138 (6) 0.169 (7) 0.042 (4) ~0.005 (4) 0.028 (5)
04 0.060 (4) 0.196 (8) 0.246 (8) ~0.006 (4) 0.006 (4) 0.077 (7)
05 0.097 (4) 0.118 (4) 0.068 (3) -0.019 (3) 0.031 (3) -0.024 (3)
06 0.096 (4) 0.101 (4) 0.080 (3) 0.010 (3) ~0.002 (3) ~0.036 (3)
07 0.048 (3) 0.072 (3) 0.099 (4) 0.014 (2) 0.001 (2) 0.007 (3)
08 0.059 (3) 0.106 (4) 0.160 (5) -0.019 (3) -0.022 (3) 0.014 (4)
Cl 0.054 (3) 0.038 (3) 0.063 (4) 0.006 (3) 0.002 (3) 0.004 (3)
2 0.054 (3) 0.049 (4) 0.052 (3) 0.006 (3) 0.007 (2) 0.001 (3)
C3 0.052 (3) 0.044 (3) 0.050 (3) 0.007 (3) 0.007 (3) ~0.001 (3)
C4 0.066 (4) 0.040 (3) 0.065 (4) 0.008 (3) 0.015 (3) ~0.003 (3)
Cs 0.060 (3) 0.046 (4) 0.064 (4) 0.001 (3) 0.013 (3) 0.005 (3)
C6 0.065 (4) 0.049 (4) 0.067 (4) 0.011 (3) 0.014 (3) ~0.005 (3)
C7 0.102 (5) 0.084 (5) 0.080 (4) 0.003 (4) 0.041 (4) ~0.006 (4)
C8 0.095 (6) 0.111 (8) 0.157 (7) 0.007 (5) 0.062 (5) 0.001 (6)
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C9 0.048 (3) 0.074 (5) 0.089 (4) ~0.004 (4) 0.015 (3) 0.010 (4)
Cl10 0.052 (4) 0.087 (5) 0.115 (6) ~0.003 (4) 0.015 (4) 0.012 (5)
Cll 0.044 (4) 0.080 (5) 0.086 (5) 0.008 (4) 0.003 (3) ~0.011 (4)
c12 0.067 (4) 0.063 (4) 0.075 (4) 0.005 (3) 0.000 (3) 0.002 (3)
C13 0.051 (4) 0.060 (4) 0.072 (4) ~0.007 (3) 0.011 (3) ~0.004 (3)
Cl4 0.068 (6) 0.110 (8) 0.125 (7) 0.014 (5) 0.012 (5) 0.027 (6)
C1s 0.084 (13) 0.14 (2) 0.160 (19) 0.025 (14) ~0.019 (14) 0.007 (16)
Cl16 0.118 (19) 0.15(3) 0.22 (2) 0.044 (18) ~0.020 (18) 0.01 (2)
cls' 0.09 (3) 0.13 (5) 0.15 (4) 0.03 (3) -0.01 (3) 0.01 (4)
Cl6’ 0.10 (4) 0.13 (5) 0.18 (4) 0.01 (3) ~0.04 (3) 0.03 (4)
C17 0.056 (3) 0.068 (4) 0.059 (3) ~0.016 (3) 0.005 (2) —0.011 3)
C18 0.060 (4) 0.076 (5) 0.056 (4) -0.013 (3) 0.015 (3) ~0.008 (3)
C19 0.067 (4) 0.058 (4) 0.051 (3) 0.001 (3) 0.005 (3) ~0.007 (3)
€20 0.056 (4) 0.066 (4) 0.058 (4) ~0.009 (3) ~0.004 (3) ~0.010 (3)
21 0.051 (3) 0.068 (4) 0.062 (4) ~0.007 (3) 0.006 (3) ~0.006 (3)
22 0.077 (5) 0.064 (4) 0.061 (4) 0.000 (4) 0.004 (4) ~0.009 (3)
C23 0.113 (6) 0.119 (7) 0.078 (5) -0.014 (6) 0.038 (5) -0.018 (5)
C24 0.136 (9) 0.137 (9) 0.092 (7) 0.025 (7) 0.018 (6) ~0.016 (6)
C25 0.060 (3) 0.049 (3) 0.079 (4) ~0.001 (4) ~0.005 (3) ~0.004 (4)
€26 0.060 (4) 0.057 (5) 0.075 (4) ~0.014 (3) ~0.011 3) ~0.003 (3)
27 0.043 (3) 0.053 (4) 0.060 (3) -0.001 (3) 0.009 (3) 0.009 (3)
C28 0.046 (3) 0.049 (4) 0.091 (4) ~0.001 (3) 0.006 (3) 0.004 (3)
€29 0.048 (3) 0.049 (4) 0.085 (4) ~0.006 (3) 0.005 (3) 0.001 (3)
C30 0.049 (4) 0.073 (5) 0.077 (4) ~0.002 (4) ~0.002 (3) 0.011 (4)
C31 0.060 (4) 0.101 (7) 0.096 (5) 0.022 (4) ~0.005 (4) 0.000 (5)
C32 0.071 (5) 0.107 (7) 0.132 (7) 0.024 (5) ~0.005 (4) 0.012 (6)
C33 0.052 (3) 0.052 (4) 0.063 (4) ~0.006 (3) 0.016 (3) 0.000 (3)
C34 0.046 (3) 0.052 (4) 0.078 (4) 0.000 (3) 0.014 (3) 0.009 (3)

Geometric parameters (A, ©)

Col—NG6 2.041 (5) C10—H10 0.9300
Col—N5 2.071 (5) Cl1—C12 1.372 (8)
Col—N3 2.192 (4) Cl1—Cl4 1.523 (10)
Col—N2 2.194 (5) Cl12—Cl13 1.390 (8)
Col—NI1 2.208 (4) Cl2—HI2 0.9300
Col—N4 2.209 (4) C13—HI3 0.9300
S1—C33 1.614 (7) C15—Cl16 1.51 (7)
S2—C34 1.610 (7) C15—HI5A 0.9700
N1—Cl 1.322 (6) C15—HI5B 0.9700
N1—C5 1.331 (6) C16—HI16A 0.9600
N2—C13 1.330 (7) Cl16—H16B 0.9600
N2—C9 1.331 (7) C16—HI16C 0.9600
N3—Cl17 1.336 (6) C15'—C16' 1.52 (14)
N3—C21 1.338 (6) C15'—HI5C 0.9700
N4—C29 1.314(7) C15'—HI5D 0.9700
N4—C25 1.333 (7) C16'—H16D 0.9600
N5—C33 1.153 (7) C16'—HI6E 0.9600
N6—C34 1.157 (7) C16'—HI6F 0.9600
01-—C6 1.329 (7) C17—CI18 1.387 (7)
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01—C7 1.454 (7) Cl17—H17 0.9300
02—C6 1.201 (7) C18—CI19 1.370 (8)
03—Cl4 1.254 (10) C18—HI8 0.9300
03—Cl15' 1.46 (6) C19—C20 1.370 (8)
03—Cl5 1.49 (3) C19—C22 1.500 (8)
04—Cl4 1.188 (9) C20—C21 1.356 (7)
05—C22 1.321(7) C20—H20 0.9300
05—C23 1.482 (8) C21—H21 0.9300
06—C22 1.193 (7) C23—C24 1.471 (12)
07—C30 1.308 (8) C23—H23A 0.9700
07—C31 1.453 (7) C23—H23B 0.9700
08—C30 1.209 (8) C24—H24A 0.9600
Cl—C2 1.391 (7) C24—H24B 0.9600
Cl—HI1 0.9300 C24—H24C 0.9600
C2—C3 1.373 (7) C25—C26 1.374 (7)
C2—H2 0.9300 C25—H25 0.9300
C3—C4 1.375 (7) C26—C27 1.395 (8)
C3—C6 1.467 (7) C26—H26 0.9300
C4—C5 1.375 (7) C27—C28 1.353 (7)
C4—H4 0.9300 C27—C30 1.482 (8)
C5—H5 0.9300 C28—C29 1.392 (8)
C7—C8 1.464 (9) C28—H28 0.9300
C7—H7A 0.9700 C29—H29 0.9300
C7—H7B 0.9700 C31—C32 1.488 (10)
C8—HS8A 0.9600 C31—H31A 0.9700
C8—HSB 0.9600 C31—H31B 0.9700
C8—HSC 0.9600 C32—H32A 0.9600
C9—C10 1.369 (8) C32—H32B 0.9600
C9—H9 0.9300 C32—H32C 0.9600
Cl10—Cl1 1.356 (9)

N6—Col—N5 177.8 (2) 03—Cl14—Cl1 112.5 (8)
N6—Col—N3 90.12 (17) 03—C15—Cl6 105 (3)
N5—Col—N3 87.69 (17) 03—C15—HI5A 110.8
N6—Col—N2 90.37 (18) Cl16—C15—HI5A 110.8
N5—Col—N2 90.09 (18) 03—C15—HI15B 110.8
N3—Col—N2 91.72 (16) Cl16—C15—HI5B 110.8
N6—Col—NI1 91.34 (17) HI15A—C15—H15B 108.9
N5—Col—NI1 90.87 (18) 03—C15'—Cl16’ 109 (8)
N3—Col—NI1 175.75 (16) 03—C15'—H15C 109.8
N2—Col—N1 84.29 (16) C16—C15'—HI15C 109.8
N6—Col—N4 89.01 (17) 03—C15'—H15D 109.8
N5—Col—N4 90.62 (18) C16'—C15—H15D 109.8
N3—Col—N4 90.65 (16) H15C—C15'—HI5D 108.2
N2—Col—N4 177.55 (18) C15'—C16'—HI16D 109.5
N1—Col—N4 93.36 (16) C15'—C16'—HI16E 109.5
Cl—N1—C5 116.8 (5) H16D—C16'—HI6E 109.5
C1—NI1—Col 122.3 (4) C15'—C16'—HI16F 109.5
C5—N1—Col 118.6 (4) H16D—C16'—H16F 109.5
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C13—N2—C9
C13—N2—Col
C9—N2—Col
C17—N3—C21
C17—N3—Col
C21—N3—Col
C29—N4—C25
C29—N4—Col
C25—N4—Col
C33—N5—Col
C34—N6—Col
C6—01—C7
C14—03—C15’
C14—03—C15
C15'—03—C15
C22—05—C23
C30—07—C31
NI—C1—C2
NI—Cl1—H1
C2—C1—HI1
C3—C2—Cl1
C3—C2—H2
C1—C2—H2
C2—C3—C4
C2—C3—C6
C4—C3—C6
C3—C4—C5
C3—C4—H4
C5—C4—H4
NI—C5—C4
NI—C5—H5
C4—C5—HS
02—C6—O01
02—C6—C3
01—C6—C3
01—C7—C8
01—C7—H7A
C8—C7—HT7A
01—C7—H7B
C8—C7—H7B
H7A—C7—H7B
C7—C8—HS8A
C7—C8—HS8B
H8A—C8—HSB
C7—C8—HS8C
H8A—C8—HSC
H8B—C8—H8C
N2—C9—C10
N2—C9—H9

117.7 (5)
123.0 (4)
119.0 (4)
117.4 (5)
120.3 (3)
122.1 (4)
116.6 (5)
120.8 (4)
122.5 (4)
162.0 (5)
160.2 (5)
116.8 (5)
121 (2)
110.5 (13)
42 (2)
117.6 (5)
118.0 (6)
123.8 (5)
118.1
118.1
118.3 (5)
120.8
120.8
118.4 (5)
123.0 (5)
118.6 (5)
119.0 (5)
120.5
120.5
123.6 (5)
118.2
118.2
123.3 (5)
123.1 (6)
113.6 (5)
112.0 (6)
109.2
109.2
109.2
109.2
107.9
109.5
109.5
109.5
109.5
109.5
109.5
122.5 (6)
118.8

H16E—C16'—H16F
N3—C17—C18
N3—C17—H17
C18—C17—H17
C19—C18—Cl17
C19—C18—HI18
C17—C18—HI18
C20—C19—CI18
C20—C19—C22
C18—C19—C22
C21—C20—C19
C21—C20—H20
C19—C20—H20
N3—C21—C20
N3—C21—H21
C20—C21—H21
06—C22—05
06—C22—C19
05—C22—C19
C24—C23—05
C24—C23—H23A
05—C23—H23A
C24—C23—H23B
05—C23—H23B
H23A—C23—H23B
C23—C24—H24A
C23—C24—H24B
H24A—C24—H24B
C23—C24—H24C
H24A—C24—H24C
H24B—C24—H24C
N4—C25—C26
N4—C25—H25
C26—C25—H25
C25—C26—C27
C25—C26—H26
C27—C26—H26
C28—C27—C26
C28—C27—C30
C26—C27—C30
C27—C28—C29
C27—C28—H28
C29—C28—H28
N4—C29—C28
N4—C29—H29
C28—C29—H29
08—C30—07
08—C30—C27
07—C30—C27

109.5
122.4 (5)
118.8
118.8
118.8 (5)
120.6
120.6
118.6 (5)
119.3 (5)
122.1 (6)
119.5 (5)
120.3
120.3
123.2 (5)
118.4
118.4
124.5 (6)
123.0 (6)
112.5 (6)
111.1 (7)
109.4
109.4
109.4
109.4
108.0
109.5
109.5
109.5
109.5
109.5
109.5
123.7 (6)
118.2
118.2
119.1 (5)
120.5
120.5
117.2 (5)
122.3 (6)
120.5 (6)
119.8 (6)
120.1
120.1
123.6 (6)
118.2
118.2
125.1 (6)
121.9 (7)
113.0 (6)
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C10—C9—H9 118.8 07—C31—C32 106.3 (6)
C11—C10—C9 119.6 (6) 07—C31—H31A 110.5
C11—C10—H10 120.2 C32—C31—H31A 110.5
C9—C10—H10 120.2 07—C31—H31B 110.5
C10—C11—CI2 119.5 (6) C32—C31—H31B 110.5
Cl10—Cl11—Cl4 117.0 (7) H31A—C31—H31B 108.7
Cl12—Cl1—Cl4 123.5(7) C31—C32—H32A 109.5
Cl1—C12—C13 117.7 (6) C31—C32—H32B 109.5
Cl1—C12—HI2 121.1 H32A—C32—H32B 109.5
C13—CI12—HI2 121.1 C31—C32—H32C 109.5
N2—C13—CI12 123.0 (6) H32A—C32—H32C 109.5
N2—C13—HI3 118.5 H32B—C32—H32C 109.5
Cl12—C13—HI3 118.5 N5—C33—S1 179.1 (6)
04—C14—03 125.6 (9) N6—C34—S2 176.5 (6)
04— Cl4—Cl1 121.8 (9)

N6—Col—N1—Cl1 161.4 (4) C4—C3—C6—02 ~8.7(9)
N5—Col—N1—Cl1 ~18.4 (4) C2—C3—C6—01 ~8.2(8)
N3—Col—N1-—Cl1 -89 (3) C4—C3—C6—O0l 174.0 (5)
N2—Col—N1—Cl1 ~108.4 (4) C6—01—C7—C8 ~82.6 (7)
N4—Col—N1—Cl 72.3 (4) C13—N2—C9—C10 ~2.5(9)
N6—Col—N1—C5 -36.5 (4) Col—N2—C9—C10 ~176.9 (5)
N5—Col—N1—C5 143.8 (4) N2—C9—C10—Cl1 2.0 (10)
N3—Col—N1—C5 74 (3) C9—C10—C11—C12 ~0.3 (11)
N2—Col—N1—C5 53.7 (4) C9—C10—C11—C14 ~177.0 (7)
N4—Col—N1—C5 ~125.6 (4) C10—C11—C12—C13 ~0.7 (10)
N6—Col—N2—C13 ~25.3 (5) Cl4—Cl11—C12—C13 175.8 (6)
N5—Col—N2—C13 152.5 (5) C9—N2—C13—CI2 1.4 (9)
N3—Col—N2—C13 64.8 (5) Col—N2—Cl13—CI2 175.6 (4)
N1—Col—N2—C13 ~116.7 (5) C11—C12—C13—N2 0.1 (9)
N4—Col—N2—C13 ~101 (5) C15'—03—C14—04 -32 (4)
N6—Col—N2—C9 148.8 (4) C15—03—Cl14—04 14 (2)
N5—Col—N2—C9 ~33.4(5) C15'—03—Cl4—Cl1 144 (4)
N3—Col—N2—C9 ~121.1 (4) C15—03—Cl4—Cl1 ~169.8 (15)
N1—Col—N2—C9 57.5 (4) C10—C11—C14—04 2.2 (13)
N4—Col—N2—C9 73 (5) C12—Cl11—C14—04 ~174.3 (9)
N6—Col—N3—C17 —473 (4) C10—C11—C14—03 ~173.7 (8)
N5—Col—N3—C17 132.3 (4) C12—C11—C14—03 9.7 (12)
N2—Col—N3—C17 ~137.7 (4) Cl14—03—C15—C16 ~137.8 (17)
N1—Col—N3—C17 ~157 (2) C15'—03—C15—C16 24 (3)
N4—Col—N3—C17 41.7 (4) C14—03—C15'—Cl16’ 96 (4)
N6—Col—N3—C21 138.5 (4) C15—03—C15'—C16' 9(3)
N5—Col—N3—C21 ~41.9 (4) C21—N3—C17—CI8 3.6 (9)
N2—Col—N3—C21 48.1 (4) Col—N3—C17—CI18 ~170.9 (5)
N1—Col—N3—C21 28 (3) N3—C17—C18—C19 ~1.9(9)
N4—Col—N3—C21 ~132.5 (4) C17—C18—C19—C20 ~1.4(9)
N6—Col—N4—C29 154.9 (4) C17—C18—C19—C22 177.4 (6)
N5—Col—N4—C29 ~22.9 (4) C18—C19—C20—C21 2.9 (9)
N3—Col—N4—C29 64.8 (4) C22—C19—C20—C21 ~175.9 (6)
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N2—Col1—N4—C29
NI—Col—N4—C29
N6—Col—N4—C25
N5—Col—N4—C25
N3—Col—N4—C25
N2—Col—N4—C25
NI—Col—N4—C25
N6—Col—N5—C33
N3—Col—N5—C33
N2—Col—N5—C33
NI—Col—N5—C33
N4—Col—N5—C33
N5—Col—N6—C34
N3—Col—N6—C34
N2—Col—N6—C34
NI—Col—N6—C34
N4—Col—N6—C34
C5—N1—C1—C2
Col—N1—C1—C2
NI—C1—C2—C3
Cl1—C2—C3—C4
C1—C2—C3—C6
C2—C3—C4—C5
C6—C3—C4—C5
Cl—N1—C5—C4
Col—N1—C5—C4
C3—C4—C5—NI1
C7—01—C6—02
C7—01—C6—C3
C2—C3—C6—02

~130 (4)
~113.8 (4)
—21.5 (4)
160.7 (4)
~111.6 (4)
54 (5)

69.8 (4)

15 (6)

47 (15)
~87.1 (15)
~171.3 (15)
95.3 (15)
155 (5)
165.0 (14)
~103.3 (14)
~19.0 (14)
743 (14)
—2.0(8)
160.5 (4)
~0.5(8)
3.3 (8)
~174.5 (5)
-3.7(8)
174.3 (5)
1.6 (8)
~161.5 (4)
1.2 (9)

2.4 (9)
179.7 (5)
169.1 (6)

C17—N3—C21—C20
Col—N3—C21—C20
C19—C20—C21—N3
C23—05—C22—06
C23—05—C22—C19
C20—C19—C22—06
C18—C19—C22—06
C20—C19—C22—05
C18—C19—C22—05
C22—05—C23—C24
C29—N4—C25—C26
Col—N4—C25—C26
N4—C25—C26—C27
C25—C26—C27—C28
C25—C26—C27—C30
C26—C27—C28—C29
C30—C27—C28—C29
C25—N4—C29—C28
Col—N4—C29—C28
C27—C28—C29—N4
C31—07—C30—08
C31—07—C30—C27
C28—C27—C30—08
C26—C27—C30—O08
C28—C27—C30—07
C26—C27—C30—07
C30—07—C31—C32
Col—N5—C33—S1
Col—N6—C34—S2

~2.0(9)
172.4 (5)
~1.2(9)
1.3 (11)
~178.2 (6)
~7.1 (10)
174.2 (7)
172.5 (6)
~6.2 (9)
87.8 (9)
—0.2 (8)
176.4 (4)
~1.1(9)
2.3(8)
~177.7 (5)
—2.4(8)
177.7 (5)
0.2 (8)
~176.4 (4)
1.1 9)

1.2 (10)
~178.2 (5)
~170.3 (6)
9.7 (9)
9.1(8)
~170.9 (5)
175.2 (6)
~101 (39)
27 (11)
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