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Retraction of articles

This article reports the retraction of articles published in Acta
Crystallographica Section E between 2007 and 2009.

After further thorough investigation (see Harrison et al.,
2010), articles are retracted as a result of problems with the
data sets or incorrect atom assignments. Full details of all the
articles are given in Table 1.

Table 1
Details of articles to be retracted, in order of publication.
Title Reference DOI Refcode
catena-Poly[[aqua(pyrazine-2-carboxylato)iron(Il) |- u-pyrazine-2-carboxylato] Hao & Liu (2007) 10.1107/S1600536806053207 NEVLUW
Poly[aquabis(u-pyrazine-2-carboxylato)nickel(II)] Hao, Mu & Liu (2007) 10.1107/S1600536806054225 TEVQUH
caleya-]Po{y[[?(Z,f’-bipyridine-lfN,N’)zinc(U)]-;L-imidazole-4,5-dicarboxylato- Li, Dong et al. (2007) 10.1107/S1600536807014420 XIBPAA
!N, O’:N°,0%]
Poly[[aqua(2,2-bipyridyl) (us-pyridine-3,4-dicarboxylato)manganese(Il)| monohydrate] Li, Niu et al. (2007) 10.1107/S1600536807023586 GIGYAX
Poly[chlorido-s3-1,2,4-triazolato-nickel(II)] Gao, Wang & Hao 10.1107/S1600536807025962 WIGTEM
(2007a)
Poly[[(p4-carbonyldibenzene-3,3',4,4' -tetracarboxylato)tetrakis(1,10-phenanthroline)- Gao, Wang & Niu (2007a) 10.1107/S1600536807028425 EDUNUN
dicadmium(Il)] dihydrate]
Tetraaquabis(4,4 -bipyridine)iron(Il) pyridine-2,6-dicarboxylate tetrahydrate Gao, Wang & Niu (2007b) 10.1107/S1600536807027973 EDUPAV
catena-Poly[[(2,2-bipyridine)cobalt(Il) |- ji-imidazole-4,5-dicarboxylato] Hao, Bao & Yu (2007) 10.1107/S1600536807027699 EDURUR
catena-Poly[[aqua(pyrazine-2-carboxylato)cobalt(Il) |- p-pyrazine-2-carboxylato] Gao, Wang, Niu & Hao 10.1107/S1600536807027961 ODOJIA01
(2007a)
Poly[[[aqua(2,2-bipyridine)iron(Il)]-us-pyridine-3,4-dicarboxylato] monohydrate] Hao & Yu (2007a) 10.1107/S160053680702867X RIGRUV
catena-Poly[[[diaqua(6-carboxypyridine-2-carboxylato-k> O,N, O’ )gadolinium(I1I) ]- Hao & Yu (2007b) 10.1107/S1600536807029789 MIGDOW
u-pyridine-2,6-dicarboxylato-k*N,0,0':0" ] tetrahydrate]
Poly[[aqua(pyrazine-2-carboxylato)copper(Il) |- u-pyrazine-2-carboxylato] Gao, Wang, Niu & Hao 10.1107/81600536807030528 MIGKUJ
(2007b)
cyclo-Tetrakis[j1-N-(2-hydroxybenzoyl)-N'-(2-hydroxy-3-methoxybenzylidene) hydrazin- Gao, Wang & Niu (2007¢) 10.1107/S1600536807033338 UDUXOH
ate(2—)Jtetracobalt(II) N,N-dimethylformamide tetrasolvate
Poly[chlorido(us3-1,2,4-triazolato)manganese(1l)] Gao, Wang & Hao 10.1107/S1600536807032886 UDUZAV
(2007b)
catena-Poly[[aqua(pyrazine-2-carboxylato-k’N*,0) zinc(II) ]-pu-pyrazine-2-carboxylato- Gao, Wang, Niu & Hao 10.1107/S1600536807033041 UDUZEZ
KN O:N*] (2007¢)
cyclo-Tetrakis[-N-(2-hydroxybenzoyl)-N'-(2-hydroxy-3-methoxybenzylidene)hydra- Gao, Wang & Niu (2007d) 10.1107/S1600536807034514 TIFZIS
zine(2—)[tetrazinc(II) N,N-dimethylformamide tetrasolvate
catena-Poly[[[diaqua(6-carboxypyridine-2-carboxylato)terbium(III) |- -pyridine- Hao & Yu (2007¢) 10.1107/51600536807034629 TIFZUE
2,6-dicarboxylato] tetrahydrate]
catena-Poly[[aqua(pyrazine-2-carboxylato-k’ N',O)manganese(II)]-u-pyrazine- Gao, Wang, Niu & Hao 10.1107/S1600536807034496 TIGBER
2-carboxylato-i’N',0:N*] (2007d)
Poly[chlorido-s-1,2,4-triazolato-iron(I1)] Gao, Wang & Hao 10.1107/S1600536807036239 TIGHIB
(2007¢)
Tetraaquabis(4,4 -bipyridine)manganese(Il) pyridine-2,6-dicarboxylate tetrahydrate Gao, Wang & Niu (2007¢) 10.1107/S160053680703766X AFEGIC
Poly[chlorido(u;-1,2,4-triazolato)copper(Il)] Gao, Wang & Niu (2007f) 10.1107/S1600536807040007 VIKBAT
catena-Poly[[(2,2'-bipyridine)nickel(Il) ]-j-imidazole-4,5-dicarboxylato] Hao & Yu (2007d) 10.1107/S1600536807040330 VIKCOI
Poly[[[(2,2'-bipyridine)cadmium(II) |- us-pyridine-2,4-dicarboxylato] monohydrate] Li, Wang & Liu (2007) 10.1107/S160053680704202X XIKVOD
Poly[aqua(+benzene-1,3-dicarboxylato-k*0:0':0":0"" ) bis(imidazole-kN)palladium(IT) ] Hao & Yu (2007¢) 10.1107/S1600536807044315 SILKII
Tetraaquabis(4,4 -bipyridine)cobalt(1l) pyridine-2,6-dicarboxylate tetrahydrate Guan, Gao, Wang & 10.1107/81600536807046107 XILPOY
Wang (2007a)
cyclo-Tetrakis[j1-N-(2-hydroxybenzoyl)-N'-(2-hydroxy-3-methoxybenzylidene) hydrazin- Guan, Gao, Wang & 10.1107/S1600536807048325 SILZOD
ato(2—)]tetranickel(II) N,N-dimethylformamide tetrasolvate Wang (2007b)
Bis(cyanido-KC)bis(],10-phenanthroline-ffN,N’)chromium([l]) bis(azido-kN)[N,N'- Guan, Gao, Wang & 10.1107/S1600536807049872 GIMVUU
(o-phenylene)bis(pyridine-2-carboxamide)-«*N]chromate(III) monohydrate Wang (2007¢)
Tris[2-(propyliminomethyl)phenolato-k*N, O Jiron(III) Hao, Mu & Kong (2008a) 10.1107/S1600536808018540 MODFIV
Bis{1-2,2'-[ethane-1,2-diylbis(nitrilomethylidyne) |diphenolato}bis[ (thiocyanato-k N)- Hao, Mu & Kong (2008b) 10.1107/S1600536808021892 YODCAW
iron(I1l)]
catena-Poly[[aqua(2,2 -bipyridine-k’N,N')copper(Il) J-j-5-nitroisophthalato-c> 0", 0" :0°] Hao & Liu (2008) 10.1107/S1600536808035150 COLVEF
Tetrakis(j-2,4-difluorobenzoato)bis[(2,2'-bipyridine) (2,4-difluorobenzoato)terbium(II)] Hao & Liu (2009) 10.1107/S1600536808043936 WOQLAQ
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Key indicators: single-crystal X-ray study; T = 293 K; mean o(C—C) = 0.009 A;
disorder in main residue; R factor = 0.034; wR factor = 0.078; data-to-parameter
ratio = 12.8.

In the centrosymmetric dinuclear title compound,
[Tb,(C7H3F,0,)6(CioHgN»),], the Tb™ ion is coordinated by
an N,N’-bidentate 2,2'-bipyridine molecule, and two O,0’'-
bidentate 2,4-difluorobenzoate (dfb) anions. One of the latter
also bonds to the second Tb"" centre through one of its

atoms. The third dfb anion bonds to one Tb atom from eac

its O atoms. Thus, the three dfb species have three differen

coordination modes. This results in an irregular 5,04
coordination sphere for the metal ion. The m their
associated H atoms in the simple bidentate a are
disordered over two sets of sites in a 0. 1 28 (10)
ratio.

»

iological applications of
ample: Serre et al. (2005).

Related literature

For related literature the
carboxylates as ligands, se'

Experimental

Crystal data

[Tby(C7H3F,0,)6(C1oHsN,)o)
M, =1572.77

y=113.58 (2)°
V =1451.5 (3) A®

Triclinic, PT Z=1

a=11.401 (1) A Mo Ko radiation
b=12189 (1) A =252 mm™"
c=12588 (2) A T=293(2) K

a =103.99 (2)°
B = 102.90 (2)°

0.44 x 0.26 x 0.20 mm

Data collection

Bruker APEXII CCD
diffractometer
Absorption correction: multi-scan

8233 measured reflections
5557 independent reflections
4813 reflections with 7 > 20(1)

(SADABS; Bruker, 2001) R, = 0.0210
Tinin = 0.403, Tpax = 0.632

Refinement

R[F? > 20(F?%)] = 0.034 parameters

wR(F?) = 0.078
§=1.03
5557 reflections

H-atom parameters constrained
Apmax = 060 ¢ A7
Apmin = —0.57 ¢ A7

Table 1

Selected (A).

2565 (3) Tbl—02 2418 (3)

2.586 (4) Tbl—04 2481 (3)

2364 (3) Tb1—01 2.498 (3)

2377 (3) Tbl—03 2.696 (3)
1-Jos 2379 (3)

metry code: (i) —x +1, =y +2, —z+ 1.

Data collection: APEX2 (Bruker, 2004); cell refinement: SAINT-
Plus (Bruker, 2001); data reduction: SAINT-Plus; 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.

This work was supported by the Natural Science
Foundation of Shandong Province (grant No. Y2007D39).

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: HB2812).
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Acta Cryst. (2009). E65, m150 [ doi:10.1107/S1600536808043936 |
Tetrakis(#-2,4-difluorobenzoato)bis[(2,2'-bipyridine)(2,4-difluorobenzoato)terbium(I1I)]

L. Hao and X. Liu

Comment

In recent years, carboxylic acids have been widely used as polydentate ligands, which can coordinate to transition or rare
earth ions yielding complexes with interesting biological properties (e.g. Serre ef al., 2005). Herein, we report the synthesis

and X-ray crystal structure analysis of the centrosymetric title compound, (I), Fig. 1.

The Tb"! is chelated by two 2,4-difluorobezoate anions and one 4,4'-bipyridine molecul tions are linked into

dimer via three bridging carboxylate groups from three 2,4-difluorobezoic acid. As ares ion is nine-coordinated
with seven O atoms and two N atoms (Table 1).

Experimental c
A mixture of terbium(III) chloride (0.5 mmol), 2,4-difluorobezoic aci@odium hydroxide (1 mmol), 4,4'-bipyrid-
lin

ine (0.5 mmol), HyO (8 ml) and ethanol (8 ml) in a 25 ml Te tainless steel autoclave was kept at 433 K for

three days. Colourless blocks of (I) were obtained after cooli T temperature with a yield of 16%. Anal. Calc. for
CeoH34F12TbpN4O15: C 47.41, H 2.17, N 3.57%; Founc{ 2.19, N 3.55%.

Refinement

atoms of the bidenate dfb anion argjdiso T two sets of sites in a 0.672 (10):0.328 (10) ratio.

Fig. 1. A view of the molecular structure of (I), showing 30% probability displacement ellips-
oids. Symmetry code: (i) —x +1, -y +2,—z + 1.

The H atoms were placed in calculated posit & =0.93 A) and refined as riding with Ujso(H) = 1.2 Ueq(C). The F
|€ red ?

Tetrakis(p-2,4-difluorobenzoato)bis[(2,2'-bipyridine) (2,4- difluorobenzoato)terbium(ll)]

Crystal data
[Tbo(C7H3F202)6(C10HsgN2)2] z=1
M, =1572.77 Fooo = 768

sup-1
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Triclinic, PT Dy=1.799 Mg m >

Hall symbol: -P 1 Mo Ko radiation

1=0.71073 A
a=11401 () A Cell parameters from 5557 reflections
b=12.189 (1) A 0=1.8-26.0°
c=12.588 (2) A p=2.52mm '
a=103.99 (2)° T=293(2)K

B=102.90 (2)°
y=113.58 2)°
V=1451.5(3) A>

Block, colorless
0.44 x 0.26 x 0.20 mm

Data collection

Bruker APEXII CCD

diffractometer 5557 independent reflections

Radiation source: fine-focus sealed tube 4813 reflections with /> 2o(/)

\@

Monochromator: graphite Rint=0.021
T=2932)K Omax = 26.0°
¢ and © scans Omin = 1.8°
A ot i e
Tinin = 0.403, Tax = 0.632 k=-15—14
8233 measured reflections [=0—15

Refinement

Refinement on 7>

Least-squares matrix: full

R[F? > 20(F)] = 0.034

dary a!m site location: difference Fourier map

rogen site location: inferred from neighbouring

~atom parameters constrained

»

w=1/[c2(Fy?) + (0.0345P)% + 0.822P]
where P = (F,> + 2F2)/3
(A/6)max = 0.001
APmax = 0.60 ¢ A3

Apmin=-0.57¢ A3

WR(F?) = 0.078

§=1.03
5557 reflections
434 parameters

Primary atom site location: cture-invariant direct

Extinction correction: none
methods

Special details

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Ls. planes) are estimated using the full covariance mat-
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of
cell e.s.d.'s is used for estimating e.s.d.'s involving 1.s. planes.

Refinement. Refinement of 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F?, convention-

al R-factors R are based on F, with F set to zero for negative F" 2. The threshold expression of F° 2> cs(FZ) is used only for calculating R-

sup-2
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factors(gt) efc. and is not relevant to the choice of reflections for refinement. R-factors based on F? are statistically about twice as large

as those based on F, and R- factors based on ALL data will be even larger.

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (42 )

Tbl
F1
F2
F3
F4
F5
F6
F7
F8
0O1
02
03
04
05
06
N1
N2
Cl1
H1
C2
H2
C3
H3
C4
H4
()
C6
C7
C8
HS8
C9
C10
H10
Cl11
HI11
Cl12
C13
Cl4
C15
H15
Cl6
H16

x y
0.39615 (2) 0.804496 (17)
0.8156 (4) 1.1600 (3)
0.3952 (4) 0.7245 (4)
0.7957 (4) 0.9340 (4)
1.1389 (4) 1.1727 (5)
~0.1318 (6) 0.5659 (8)
~0.0100 (8) 0.6768 (9)
0.1797 (11) 0.7301 (13)
~0.3317 (10) 0.5145 (17)
0.1421 (3) 0.6937 (3)
0.2722 (3) 0.7141 (3)
0.6259 (3) 1.0197 (2)
0.5990 (3) 0.8317 (3)
0.5614 (3) 0.8920 (3)
0.6504 (3) 1.1034 (3)
0.2901 (4) 0.6091 (3)
0.4379 (4) 0.6128 (3)
0.5204 (5) 0.6201 (5)
0.5613 0.6955
0.5503 (7) 0.5218 (6)

z

0.439773 (18)

0.2648 (3)
~0.0812 (3)
0.8322 (3)
0.6340 (6)
0.2091 (5)
~0.1480 (6)
0.0303 (10)
0.0353 (11)
0.3366 (3)
0.2304 (3)
0.5936 (3)
0.5898 (3)
0.3552 (3)
0.3975 (
0.4978.(4)
4

90(5)

0:
2559 (5)

0.6097 0.5311 0.2146
0.4902 (7) 0. 0.2760 (5)

0.5076 0.2486
04042(7) @ 4023 0.3364 (5)
0.3626 X 0.3504
0.3780 (5) \\5031(4) 0.3773 (4)
0.6742 ( 0.9489 (4) 0.6192 (4)
08260 (4) 1.0066 (4) 0.6802 (4)
0. 1.0685 (5) 0.6301 (5)
0.8 1.0786 0.5605
1.0537(6) 1.1153 (6) 0.6853 (7)
1.1062 (6) 1.1066 (6) 0.7881 (8)
1.2005 1.1417 0.8242
1.0191 (6) 1.0454 (7) 0.8389 (6)
1.0532 1.0379 0.9095
0.8806 (5) 0.9955 (5) 0.7837 (5)
0.1575 (5) 0.6867 (4) 0.2397 (4)
0.0384 (5) 0.6523 (4) 0.1333 (4)
~0.0962 (5) 0.5956 (6) 0.1252 (5)
~0.1166 0.5754 0.1877
~0.2018 (6) 0.5664 (7) 0.0283 (6)
-0.2913 0.5274 0.0267

Uiso*/Ueq
0.03337 (8)
0.0809 (11)
0.1009 (13)
0.0947 (13)
0.136 (2)
0.131 (3)
0.155 (4)
0.100 (5)
0.126

2(9)
%@.0392 7
0.0449 (8)

0.0459 (10)
0.0431 (9)
0.0539 (13)
0.065*
0.0681 (17)
0.082*
0.0704 (18)
0.085*
0.0638 (17)
0.077*
0.0446 (12)
0.0345 (9)
0.0385 (10)
0.0592 (14)
0.071%
0.0772 (19)
0.086 (2)
0.103*
0.0792 (19)
0.095*
0.0525 (13)
0.0385 (10)
0.0400 (10)
0.0591 (14)
0.071%
0.0759 (18)
0.091*

Occ. (<1)

0.672 (10)
0.672 (10)
0.328 (10)
0.328 (10)

0.328 (10)

0.672 (10)
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supplementary materials

C17
H17
CI18
H18
C19
H19
C20
C21
C22
C23
H23
C24
H24
C25
C26
H26
C27
H27
C28
H28
C29
H29
C30
H30
C31

Atomic displacement parameters (A’Z )

U*? e
02486 (11)
O

Tbl
F1
F2
F3
F4
F5
F6
F7
F8
01
02
03
04
05
06
N1
N2
Cl1
C2

~0.1771 (6)
~0.2484
~0.0453 (7)
~0.0263
0.0606 (6)
0.1495
0.6086 (4)
0.6107 (5)
0.7081 (6)
0.7024 (7)
0.7709
0.5965 (7)
0.5903
0.5015 (6)
0.5055 (5)
0.4385
0.2154 (5)
0.2191
0.1331 (6)
0.0830
0.1267 (7)
0.0705
0.2036 (7)
0.1997
0.2873 (5)

Ull
0.03168 (12)
0.075 (2)
0.109 (3)
0.070 (2)
0.070.3)
0.05

0.113

0.051 (7
0.032 (6)
0.0388 (18)
0.0381 (19)
0.0339 (16)
0.0407 (18)
0.0390 (17)
0.0522 (19)
0.037 (2)
0.042 (2)
0.052 (3)
0.077 (4)

0.5947 (6)
0.5771
0.6497 (6)
0.6684
0.6780 (5)
0.7160
0.9903 (4)
0.9677 (4)
1.0524 (5)
1.0276 (6)
1.0859
0.9176 (6)
0.9012
0.8340 (6)
0.8547 (5)
0.7939
0.6091 (5)
0.6867
0.5017 (6)
0.5066
0.3900 (6)
0.3154
0.3854 (5)
0.3077
0.4976 (4)

0
4)
0.148 (4)
0.219 (8)
0.211 (9)
0.170 (13)
0.229 (17)
0.0500 (19)
0.057 (2)
0.0284 (14)
0.0239 (15)
0.0323 (16)
0.0304 (16)
0.035 (2)
0.0300 (19)
0.043 (3)
0.068 (4)

—0.0640 (5)

—0.1298

~0.0581 (5)

—0.1216

0.0380 (5)

0.0381

0.3307 (4)
0.2092 (4)
0.1800 (5)
0.0660 (6)

0.0489

—0.0230 (5)

—0.1007

0.0064 (5)
0.1189 (4)

0.1352

0.5643 (6)

0.6022

0.5811 (6)

0.6294

0.5266 (7

0.0720 (18)
0.086*
0.0716 (17)
0.086*
0.0569 (14)
0.068*
0.0363 (10)
0.0418 (11)
0.0531 (13)
0.0652 (16)
0.078*
0.0681 (16)
0.082*
0.0636 (15)
0.0491 (
0,059
9
07
0762 (19)

001+
%o.om )

&

(%)

0.04084 (14)
0.086 (2)
0.055 (2)
0.069 (2)
0.246 (6)
0.078 (4)
0.079 (5)
0.094 (9)
0.083 (9)
0.0408 (19)
0.0442 (19)
0.0453 (18)
0.064 (2)
0.0500 (19)
0.051 (2)
0.062 (3)
0.051 (2)
0.063 (3)
0.058 (4)

U12
0.01158 (9)
0.0040 (17)
0.024 (2)
0.053 (2)
0.052 (3)
0.016 (4)
0.015 (5)
0.037 (7)
0.030 (8)
0.0129 (15)
0.0216 (16)
0.0156 (12)
0.0096 (13)
0.0158 (13)
0.0140 (14)
0.0114 (17)
0.0176 (17)
0.025 (2)
0.051 (3)

0.105*
0.080 (2)
0.095*
0.0496 (13)

U13
0.00750 (9)
0.046 (2)
0.030 (2)
0.0260 (19)
0.088 (3)
0.019 (3)
0.008 (4)
0.027 (6)
0.006 (5)
0.0084 (14)
0.0075 (15)
0.0066 (13)
~0.0056 (16)
0.0196 (14)
0.0240 (16)
0.0091 (19)
0.0046 (19)
0.017 3)
0.011 (3)

0.328 (10)

0.672 (10)

U23
0.01636 (9)
0.0247 (18)
0.000 (2)
0.071 (3)
0.135 (4)
0.078 (5)
0.089 (5)
0.104 (9)
0.073 (10)
0.0241 (15)
0.0124 (16)
0.0184 (13)
0.0193 (15)
0.0202 (14)
0.0179 (15)
0.0296 (19)
0.0161 (17)
0.015 (2)
0.006 (3)
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supplementary materials

C3

C4

C5

C6

C7

C8

C9

C10
Cl1
Cl12
Cl13
Cl14
Cl15
Cl6
C17
CI18
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31

Geometric parameters (4, °)

Tb1—N1
Tb1—N2
Tbl—O6'
Tb1—O03!
Tbl—O5
Tb1—02
Tbl—04
Tb1—O1
Tbl—03
F1—C22
F2—C25
F3—Cl12
F4—C9
F5—Cl5
F5—HIS
F6—C18
F6—HIS

0.094 (5)
0.084 (4)
0.052 (3)
0.033 (2)
0.034 (2)
0.050 (3)
0.046 (3)
0.036 (3)
0.055 (4)
0.042 (3)
0.039 (3)
0.038 (2)
0.042 (3)
0.040 (3)
0.057 (4)
0.080 (5)
0.051 (3)
0.031 (2)
0.045 (3)
0.062 (3)
0.092 (5)
0.093 (5)
0.074 (4)
0.048 (3)
0.051 (3)
0.063 (4)
0.081 (5)
0.092 (5)
0.052 (3)

0.045 (3)
0.033 (3)
0.027 (2)
0.033 (2)
0.032 (2)
0.054 (3)
0.066 (4)
0.069 (4)
0.099 (5)
0.067 (3)
0.023 (2)
0.036 (2)
0.078 (4)
0.103 (5)
0.076 (4)
0.075 (4)
0.053 (3)
0.035 (2)
0.043 (3)
0.043 (3)
0.068 (4)
0.079 (4)
0.060 (3)
0.051 (3)
0.054 (3)
0.076 (4)
0.054 (4)
0.034 (

0.028 (2)

%36 (4)
2.364 (3)

2377 (3)
2.379 (3)
2.418 (3)
2.481 (3)
2.498 (3)
2.696 (3)
1.347 (6)
1.365 (7)
1.331 (6)
1.344 (7)
1.294 (7)
0.3691

1.353 (9)
0.4290

0.061 (4)
0.052 (3)
0.038 (3)
0.034 (2)
0.048 (3)
0.084 (4)
0.132 (6)
0.138 (7)
0.080 (4)
0.050 (3)
0.043 (3)
0.035 (2)
0.045 (3)
0.059 (4)
0.052 (4)
0.043 (3)
0.050 (3)
0.048 (3)
0.055 (3)
0.066 (4)
0.082 (4)
0.053 (4)
0.055 (4)
0.053 (3)
0.089 ()
0.1

0.103 (

&
50 (3)

0.048 (3) ~0.002 (3)
0.030 (3) ~0.008 (3)
0.020 (2) —0.011 (2)
0.0145 (18) 0.0048 (18)
0.0206 (19) 0.007 (2)
0.026 (3) 0.025 (3)
0.026 (3) 0.037 (4)
0.024 (3) 0.009 (4)
0.041 (4) 0.002 (3)
0.030 (3) 0.009 (2)
0.0114 (18) 0.005 (2)
0.013 (2) 0.0032 (19)
0.019 (3) 0.010
0.025 (3) ~0.00
0.027 (3) -0
0.025 (3) 3
0.011 (2) \
0.0168 (19 5(2)
0.029 (2) C 0.025 (2)
0.0 0.036 (3)
2 0.063 (4)
4 0.038 (3)
0.030 (3) 0.029 (3)
022 (2) 0.026 (2)
0.024 (3) 0.028 (3)
0.024 (3) 0.033 (4)
0.003 (3) 0.015 (4)
0.010 (3) 0.000 (4)
0.011 (2) ~0.004 (2)

C5—C31
C6—C7
C7—C8
C7—Cl12
C8—C9
C8—H8
C9—C10
C10—Cl11
C10—H10
Cl11—C12
Cl1—HI11
C13—C14
C14—C19
C14—CI15
C15—Cl16
CI15—H15
C16—C17

0.002 (3)
0.006 (2)
0.0080 (19)
0.0158 (18)
0.013 (2)
0.041 (3)
0.053 (4)
0.037 (4)
0.040 (4)
0.024 (3)
0.0113 (19)
0.0131 (19)
0.024 (3)
0.023 (4)
0.017 (3)
0.028 (3)
0.025 (3)
0.020 (2)
0.026 (2)
0.027 (3)
0.048 (4)
0.026 (3)
0.014 (3)
0.023 (2)
0.047 (3)
0.068 (4)
0.059 (4)
0.030 (3)
0.022 (2)

1.463 (8)
1.501 (6)
1.377(7)
1377 (7)
1.382 (8)
0.9300
1.347 (10)
1.367 (10)
0.9300
1.373 (8)
0.9300
1.508 (6)
1.363 (7)
1.374 (7)
1.362 (7)
0.9300
1.346 (9)
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supplementary materials

F7—C19
F7—HI9
F8—C16
F8—HI16
01—C13
02—C13
03—C6
03—Tbl!
04—C6
05—C20
06—C20
06—Tb1!
N1—C27
N1—C31
N2—Cl
N2—C5
Cl—C2
Cl—HI
C2—C3
C2—H2
C3—C4
C3—H3
C4—C5
C4—H4

06—Tb1—O03!
06—Tbl—O05
03 —Tbh1—O05
06—Th1—02
03" —Th1—02
05— Tb1—02
06'—Th1—04
03" —Th1—04
05—Tbl—04
02—Thl—04
06—Tbl—O01
03 —Th1—01
05—Tb1—O1
02—Tb1—Ol
04—Tb1—O1
06—Tbh1—NI1
03" —Tbh1—NI1
05— Tb1—NI1
02— Tb1—NI1
04— Tb1—NI1
O1—Tb1—NI
06'—Th1—N2

1.286 (11)
0.3654
1.392 (13)
0.4706
1.258 (6)
1.254 (6)
1.259 (5)
2377 (3)
1.239 (5)
1.248 (5)
1.252 (5)
2.364 (3)
1.325 (7)
1.347 (6)
1.315 (7)
1.345 (6)
1.394 (7)
0.9300
1.342 (9)
0.9300
1.354 (9)
0.9300
1.385 (7)
0.9300

75.94 (10)
132.93 (10)

7431 e
132.91
@ 8211

&(12)

24(9)
82.03 (11)
142.07 (12)
84.52 (12)

81.13 (10)
125.07 (10)
52.89 (11)
149.70 (10)
79.45 (12)
145.03 (12)
139.96 (12)
101.74 (13)
78.13 (11)
72.07 (11)
138.65 (12)

Cl6—HI16
Cl17—CI18
C17—H17
C18—C19
C18—HI8
C19—HI9
C20—C21
C21—C22
C21—C26
C22—C23
C23—C24
C23—H23
C24—C25
C24—H24
C25—C26
C26—H26
C27—C28
C27—H27
C28—C29

2
>

C28—H28
C29—C

C2 2

530
~C9—C8
9—C10—Cl1
C9—C10—HI0
C11—C10—H10
C10—C11—C12
C10—CI11—HI1
Cl2—Cl1—HI1
F3—C12—Cl1
F3—C12—C7
Cl1—C12—C7
02—C13—01
02—C13—Cl4
01—C13—Cl4
02—C13—Tbl
01—C13—Tbl
C14—C13—Tbl
C19—Cl14—CI5
C19—C14—CI13
C15—C14—CI13

F5—C15—C16
F5—C15—C14

Cl6—C15—C14

0.9300
1.354 (9)
0.9300
1.362 (8)
0.9300
0.9300
1.495 (6)
1.372 (6)
1.393 (7)
1.375 (7)
1.373 (9)
0.9300
1.351 (8)
00
364 (7)
0.9300
1.371(7)
0.9300
1.332(10)
0.9300
1.378 (10)
0.9300
1.394 (7)
0.9300

122.7 (6)
119.2 (6)
120.4
120.4
118.9 (6)
120.5
120.5
118.8 (5)
118.7 (4)
122.4 (6)
121.4 (4)
118.7 (4)
119.8 (4)
59.2(2)
62.9 (2)
167.8 (3)
115.9 (5)
120.2 (4)
123.9 (4)
115.0 (6)
122.3 (5)
122.7 (5)
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supplementary materials

03 —Tb1—N2
05—Tb1—N2
02—Tb1—N2
04—Tb1—N2
O1—Tbl1—N2
NI—Tbl—N2
06—Tb1—O03
03-Tb1—O03
05—Tb1—03
02—Tb1—03
04—Tb1—03
01—Tb1—03
N1—Tbl—O03
N2—Tb1—03
C15—F5—HI5
C18—F6—HI8
C19—F7—HI9
C16—F8—HI6
C13—01—Tbl
C13—02—Tbl
C6—03—Tbl!
C6—03—Tbl
Tb1'—03—Tbl
C6—04—Tbl
C20—05—Tbl
C20—06—Tb1'
C27—NI1—C31
C27—N1—Tbl
C31—NI1—Tbl
Cl—N2—C5
C1—N2—Tbl
C5—N2—Tbl
N2—C1—C2
N2—CI1—HI
C2—Cl1—HI
C3—C2—Cl
C3—C2—H2
Cl—C2—H2
C2—C3—C4
C2—C3—H3
C4—C3—H3
C3—C4—C5
C3—C4—H4
C5—C4—H4
N2—C5—C4
N2—C5—C31
C4—C5—C31
04—C6—03

145.39 (12)
78.18 (11)
74.34 (12)
72.15 (11)
98.32 (12)
62.76 (14)
70.68 (10)
73.82 (10)
66.47 (10)
136.36 (10)
49.42 (9)
148.14 (10)
120.33 (11)
113.49 (10)
8.4

8.0

1.1

9.1

90.5 (3)
94.3 (3)
163.2 (3)
88.4(2)
106.18 (10)
99.1 (2)
136.0 (3)

134.3 (3)
118.3 e
119.6 (3

1214 3)

103)
124.0 (5)
118.0

118.0
117.5 (6)
121.2
121.2
120.0 (5)
120.0
120.0
120.1 (5)
120.0
120.0
120.7 (6)
116.6 (4)
122.6 (5)
120.9 (4)

F5—C15—HI15
C16—C15—H15
C14—CI15—H15
C17—C16—CI15
C17—C16—F8
C15—C16—F8
C17—C16—H16
C15—C16—HI16
F8—Cl16—H16
C16—C17—C18
C16—C17—H17
C18—C17—H17
C17—CI18—F6
C17—C18—C19
F6—C18—C19
C17—CI18—H18
F6—C18—H18
C19—CI18—H18
F7—C19—C1
F7—C19—C14
C18—C Cl1
F7 —]
H19
19—H19
05—C20—06
5—C20—C21
06—C20—C21
C22—C21—C26
C22—C21—C20
C26—C21—C20
F1—C22—C21
F1—C22—C23
C21—C22—C23
C24—C23—C22
C24—C23—H23
C22—C23—H23
C25—C24—C23
C25—C24—H24
C23—C24—H24
C24—C25—C26
C24—C25—F2
C26—C25—F2
C25—C26—C21
C25—C26—H26
C21—C26—H26
N1—C27—C28
N1—C27—H27
C28—C27—H27

33
118.3
119.0
120.4 (6)
123.5(7)
115.9 (7)
120.1
119.5
46
117.8 (5)
121.1
121.1

22.6 (6)
0 (6)
53(7)
e 119.2
\ 3.7

‘ 118.8
114.6 (7)
124.2 (6)
121.1 (5)
44
119.0
119.9
125.8 (4)
115.8 (4)
118.4 (4)
117.6 (5)
124.3 (4)
118.1 (4)
119.9 (5)
118.5 (5)
121.5 (5)
120.5 (5)
119.7
119.7
117.6 (5)
121.2
121.2
123.2 (6)
118.2 (5)
118.5 (5)
119.4 (5)
120.3
120.3
124.0 (6)
118.0
118.0
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supplementary materials

04—C6—C7
03—C6—C7
04—C6—Tbl
03—C6—Tbl
C7—C6—Tbl
Cc8—C7—Cl2
C8—C7—C6
Cl12—C7—C6
C7—C8—C9
C7—C8—HS8
C9—C8—HS
F4—C9—C10
F4—C9—C8
__Tbl—01—CI3
__Tbl—01—CI3
05—Tbl—O01—C13
02—Tbl—01—C13
04—Tbl—O01—C13
N1—Tbl—O01—C13
N2—Tbl—O01—CI13
03—Tbl—01—C13
C6—Tbl—01—CI13
06'—Tbl—02—C13
03—Tb1—02—C13
05—Tbl—02—C13
04—Tb1—02—C13
01—Tbl—02—C13
N1—Tbl—02—C13
N2—Tbl—02—C13
03—Tbl—02—C13
C6—Tb1—02—CI3
L_Th1—03—C6
__Tbl—03—C6
05—Tb1—03—C6
02—Tb1—03—C6
04—Tb1—03—C6
01—Tb1—03—C6
N1—Tb1—03—C6
N2—Tb1—03—C6
C13—Tb1—03—C6
06'—Tb1—03—Tbl!
03" —Tb1—03—Tbl!
05—Tb1—03—Tb1'
02—Tb1—03—Tb1!
04—Tb1—0O3—Tb1!
01—Tb1—O03—Tb1!

119.8 (4)
119.2 (4)
56.3 (2)
66.3 (2)
162.8 (3)
118.1 (5)
119.9 (4)
122.0 (4)
118.6 (5)
120.7
120.7
119.3 (6)
118.0 (6)
153.0 3)
76.4(2)
12.8 (3)
-5.5(2)
~137.2 3)
~126.3 (3)
~68.6 (3)
114.7 (3)
167.7 3)
~24.4(3)
-82.2(3)
~159.0 3)
147.7 (2)

5.5(
62.0

PRI ()

&a @)
203)

~171.4 3)
—91.8 (3)
~119.2 (3)
82(2)
149.0 (2)
43.6 (3)
~27.5(3)
~158.5 (3)
~80.42 (12)
0.0

79.59 (12)
52.25 (19)
179.60 (19)
-39.5(2)

C29—C28—C27
C29—C28—H28
C27—C28—H28
C28—C29—C30
C28—C29—H29
C30—C29—H29
C29—C30—C31
C29—C30—H30
C31—C30—H30
N1—C31—C30
N1—C31—C5
C30—C31—C5

01—Tb1—C6—03
N1—Tb1—C6—03
N2—Tb1—C6—03

05—Tbl
02 6—
04 @87
—C6—C7
1—C6—C7
2—Tbl—C6—C7
03—Tbl—C6—C7
C13—Tbl—C6—C7
04—C6—C7—C8
03—C6—C7—C8
Tbl—C6—C7—C8
04—C6—C7—C12
03—C6—C7—C12
Tb1—C6—C7—C12
C12—C7—C8—C9
C6—C7—C8—C9
C7—C8—C9—F4
C7—C8—C9—C10
F4—C9—C10—Cl1
C8—C9—C10—Cl1
C9—C10—C11—CI12
C10—C11—C12—F3
C10—C11—C12—C7
C8—C7—Cl12—F3
C6—C7—C12—F3
C8—C7—Cl2—Cl1
C6—C7—Cl12—Cl1

C13—Tbl—C6—03 \Z
06"—Tb1—C6—c‘ '
03" —Thl—

118.4 (7)
120.8
120.8
119.8 (5)
120.1
120.1
119.7 (6)
120.2
120.2
119.9 (6)
116.7 (4)
123.4 (5)

4(4)

42.7(2)
155.0 (3)
70.9 (7)
~178.3 (10)
~104.4 (9)
~34.8 (9)
~22.2 (10)
82.4 (10)
166.9 (8)
104.6 (9)
42.3 (9)
~112.7 (10)
~41.8 (13)
119.8 (5)
~56.7 (6)
47.9 (11)
~57.6 (6)
126.0 (5)
~129.5 (9)
0.5 (8)
~176.9 (5)
178.5 (5)
-2.2(10)
~178.5 (6)
2.2(11)
~0.4(10)
178.8 (6)
~1.2 (10)
~178.9 (5)
~1.5(7)
1.1(8)
178.6 (5)
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N1—Tbl—03—Tb1!
N2—Tb1—03—Tb1!
C13—Tb1—O3—Tbl!
C6—Tbl—O03—Tb1!
06'—Th1—04—C6
03" —Th1—04—C6
05— Tbl—04—C6
02— Tbl—04—C6
O1—Tbl—04—C6
NI—Tbl—04—C6
N2—Tbl—04—C6
03— Tbl—04—C6
C13—Tbl—04—C6
06'—Tbh1—05—C20
03 —Tb1—05—C20
02—Tb1—05—C20
04—Tb1—05—C20
O1—Tb1—05—C20
NI—Tb1—05—C20
N2—Tb1—05—C20
03—Tb1—05—C20
C13—Tb1—05—C20
C6—Thl—05—C20
06'—Tb1—N1—C27
03 —Th1—N1—C27
05— Tb1—N1—C27
02— Tbl—N1—C27
04— Tb1—N1—C27
O1—Tbl—N1—C27
N2—Tbl—N1—C27
03— Tbl—N1—C27
C13—Tb1—N1—C27
C6—Thl—NI1—C27
06'—Tbl—N1—C31
03" —Tbh1—N1—C31
05— Tb1—N1—C31
02— Tb1—N1—C31
04— Tb1—N1—C31
O1—Tbl—N1—C31
N2—Tb1—N1—C31
03— Tb1—N1—C31
C13—Tbl—N1—C31
C6—Tbl—NI1—C31
06 —Tbl—N2—C1
03 —Tb1—N2—Cl
05—Tbl—N2—Cl

~144.96 (13) Tb1—02—C13—O01
143.93 (13) Tb1—02—C13—C14
12.9 (3) Tbl—O0O1—C13—02
1714 (3) Tbl—O1—C13—C14
—774(3) 06'—Tbl—C13—02
-8.0(3) 03'—Tb1—C13—02
573 (3) 05—Tbl—C13—02
108.4 (3) 04—Tb1—C13—02
~147.1 3) 01—Tbl—C13—02
~157.7 3) N1—Tbl—C13—02
137.4 (3) N2—Tb1—C13—02
-8.4(3) 03—Tbl—C13—02
151.6 (4) C6—Tb1—C13—02
—43.3(5) 06'—Tbl—C13—O01
9.4 (4) 03 —Tb1—C13—O01

91.3 (4) 05—Tb1—C13—O01
~118.5 (4) 02—Tb1—C13—
76.2 (4) 04—Tb1—Cl13m0

~179.2 (4) N1—Tb1—l3

~10.3 (4)

166.2 (3)

9.9 (4)
~166.5 (3)

161.4 (2)

91.6 (3)
20.4 (3)
~70.9 (5)
~170.2 (4)
~120.1 (3)
-57.3(3)

78.8 (3)
0 (7)
4(3)
—98.2 (3)
~169.4 (2)
170.2 (4)
99.3 (4)
50.1 (3)
112.8 (3)
~111.0 (3)

168.2 (4) N2 ThiatC 130 1
~69.5 (4) 03& —o1

82.0 (4) 13—01 -162.9 (5)
—96.6 (4) @ol—CB—CM 77.8 (17)
18.5 (4) 03'—Tb1—C13—C14 8.0 (17)
=272 (5) 5—Tbl—C13—Cl4 -63.2 (17)
167. e 02—Tbl—C13—Cl14 -83.6 (17)
-113.4 04—Tbl—C13—Cl14 -154.5 (15)
1054 (4 01—Tbl—C13—C14 106.2 (17)
® 9§ N1—Tbl—C13—Cl4 156.3 (17)
&; ) N2—Tbl—C13—Cl4 -140.9 (17)
) 03—Tbl—C13—Cl14 —4.8 (18)
-90.2 (4) C6—Tbl—C13—C14 -57(2)
96.1 (4) 02—C13—C14—C19 -14.5 (6)
-173.7 (4) 01—C13—C14—C19 162.0 (4)
140.5 (3) Tbl—C13—C14—C19 62.3 (18)
—24.9 (4) 02—C13—C14—C15 166.1 (5)
54.3 (3) 01—C13—C14—C15 -17.4 (7
-86.9 (3) Tbl—C13—C14—Cl15 -117.2 (16)
98.7 (3) C19—C14—C15—F5 179.9 (7)
-11.0 (3) C13—C14—C15—F5 -0.6 (10)
-113.6 (3) C19—C14—C15—C16 0.1(9)
77.5 (3) C13—C14—C15—C16 179.5 (5)
-96.1 (3) F5—C15—C16—C17 178.9 (7)
~147.6 (3) Cl4—C15—C16—C17 -1.2(10)
34.8 (4) F5—C15—C16—F8 2.9(13)
-3.0 (4) Cl14—C15—C16—F8 -177.2 (10)
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02—Tbl—N2—C1
04—Tbl—N2—C1
01—Tbl—N2—C1
N1—Tbl—N2—C1
03—Tbl—N2—C1
C13—Tbl—N2—C1
C6—Tbl—N2—Cl
06'—Tbl—N2—C5
03—Tb1—N2—C5
05—Tb1—N2—C5
02—Tb1—N2—C5
04—Tb1—N2—C5
01—Tbl—N2—C5
N1—Tbl—N2—C5
03—Tbl—N2—C5
C13—Tb1—N2—C5
C6—Tb1—N2—C5
C5—N2—C1—C2
Tbl—N2—C1—C2
N2—C1—C2—C3
Cl—C2—C3—C4
C2—C3—C4—C5
C1—N2—C5—C4
Tb1—N2—C5—C4
C1—N2—C5—C31
Tb1—N2—C5—C31
C3—C4—C5—N2
C3—C4—C5—C31
Tb1—04—C6—03
Tb1—04—C6—C7
Tb1'—03—C6—04
Tb1—03—C6—04
Tb1'—03—C6—C7
Tb1—03—C6—C7
Tb1'-03—C6—Tbl
06 —Tbl—C6—04
03 —Tbl—C6—04
05—Tb1—C6—04
02—Tb1—C6—04
01—Tb1—C6—04
N1—Tbl—C6—04
N2—Tb1—C6—04
03—Tb1—C6—04
C13—Tbl—C6—04
06'—Tbl—C6—03
03" —Tbl—C6—03
05—Tb1—C6—03

73.6 (4) Cl15—C16—C17—C18 1.6 (10)
~88.3 (4) F8Cl16—C17—CI8 177.3 (11)
121.2 (4) Cl16—C17—C18—F6 177.0 (8)
~173.9 (4) Cl16—C17—C18—C19 ~1.0 (10)
~60.6 (4) C17—C18—C19—F7 ~179.9 (10)
96.6 (4) F6—CI18—C19—F7 1.9 (12)
~72.0 (4) Cl17—CI8—C19—Cl4 —0.1(10)
31.1 (4) F6—C18—C19—Cl4 ~178.3 (7)
~146.5 (3) C15—C14—C19—F7 ~179.7 (10)
175.7 (3) C13—C14—C19—F7 0.9 (12)
~107.7 3) Cl15—Cl14—C19—CI8 0.6 (8)
90.3 (3) CI13—Cl14—C19—CI8 ~178.9 (5)
—60.1 (3) Tb1—05—C20—06 47.9 (6)
48(3) Tbl—05—C20—C21 0.2 (4)
118.1(3) Tb1'—06—C20—05 4.7 (7)
—84.8 (3) Tb1'—06—C20—C21 e 153.4(3)
106.7 (3) 05—C20—C21—C ~147.8 (5)
—0.7 (7) 06—C20—C21— 33.9(7)
178.1 (4) 05—C20—C 33.5 (6)
0.4 (9) 06—C20 c@ ~144.8 (4)
0.0 (9) 2 C29%¥F| ~176.8 (5)
0.0 (9) 2 19022 F1 4.6 (7)
0.7 (7) C22—C23 0.4 (8)
~178.1 3) @21—&2—&3 ~178.3 (5)
179.7 (4) Ql—czz—czs—cm 178.5 (5)
1.0 (5) 21—C22—C23—C24 1.3 (9)
0.4 C22—C23—C24—C25 ~1.9 (9)
-179.3 C23—(C24—C25—C26 0.8 (9)
16.1 C23—(C24—C25—F2 179.6 (5)
® 1608 (3) C24—C25—C26—C21 0.9 (9)
. F2—C25—C26—C21 ~178.0 (5)
146 (4) 22— C21—C26—C25 ~1.5(7)
11.5 (12) C20—C21—C26—C25 177.3 (5)
161.8 (4) C31—N1—C27—C28 -1.3(8)
~150.4 (10) Tb1—N1—C27—C28 166.8 (4)
99.4 (3) N1—C27—C28—C29 ~0.4 (9)
173.3 (3) C27—C28—C29—C30 1.1 (10)
~1172 (3) C28—C29—C30—C31 ~0.2 (10)
~104.6 (3) C27—N1—C31—C30 22(7)
84.5 (5) Tb1—N1—C31—C30 ~165.7 (4)
223 (3) C27—N1—C31—C5 ~175.9 (4)
-40.1 (3) Tbl—N1—C31—C5 16.1 (5)
164.9 (5) C29—C30—C31—N1 ~1.5(8)
~124.1 (6) C29—C30—C31—C5 176.5 (5)
—65.6 (2) N2—C5—C31—NI1 ~11.0 (6)
8.3(3) C4—C5—C31—NI 168.0 (4)
77.9 (2) N2—C5—C31—C30 170.9 (5)
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02—Tbl—C6—03 90.5 (3) C4—C5—C31—C30 —-10.1 (7)
04—Tbl—C6—03 —164.9 (5)
Symmetry codes: (i) —x+1, —y+2, —z+1.
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Fig. 1
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