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A series of 29 papers by Liu et al. are retracted.

As a result of problems with the data sets and incorrect atom
assignments, 29 papers by Liu et al. are retracted. 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
Tetrakis(pyrazine-kN)bis(thiocyanato-k N)manganese(II) Liu & Xie (2007a) 10.1107/S1600536807026852  EDUMAS
(Dihydroxyglyoxime-i®N,N')bis(1,10-phenanthroline-k>’N,N' )copper(Il) dinitrate Liu, Wang, Wang & Xie (2007b)  10.1107/S1600536807028255 EDUVAB
dihydrate
Tetrakis(pyrazine-kN)bis(thiocyanato-kN)zinc(11) Liu & Xie (2007b) 10.1107/51600536807028735  RIGQAA
Tetrakis(ju-2-pyridyloxyacetato)bis[(1,10-phenanthroline)(2-pyridyloxyacetato)- Liu, Wang, Wang & Xie (2007¢)  10.1107/S1600536807030917  UDUMIQ
lanthanum(I11)]
Polymeric KNOF, Liu Wang, Wang & Xie (20074)  10.1107/S1600536807027195  ICSD 240891
(Dihydroxyglyoxime-i®N,N' )bis(1,10-phenanthroline->N,N')cobalt(I) dinitrate Liu, Wang, Wang & Xie (2007d)  10.1107/S1600536807031224 ~ WIHJED
dihydrate
Tetrakis(u-2-pyridyloxyacetato)bis[(1,10-phenanthroline) (2-pyridyloxyacetato)- Liu, Wang, Wang & Xie (2007¢)  10.1107/S1600536807032679 ~ WIHQEK
praseodymium(III)]
Tetrakis[-(2-pyridyloxy)acetato-i’ O:0' Jbis{(1,10-phenanthroline-k>N,N' )- Liu, Wang, Wang & Xie (2007f)  10.1107/S1600536807035349  TIGDAP
[(2-pyridyloxy)acetato-k O [neodymium(I111)}
(Dihydroxyglyoxime-i®N,N')bis(1,10-phenanthroline-k>N,N' )manganese(II) Liu, Wang, Wang & Xie (2007g)  10.1107/S1600536807035076 ~ TIGDET
dinitrate dihydrate
2-Amino-3,5-dinitrobenzoic acid-ammonia (1/1) Liu & Zhu (2007)) 10.1107/S1600536807040068  KIKQAX
2-Hydroxy-3,5-dinitrobenzamide monohydrate Liu & Zhu (2007k) 10.1107/51600536807039712  KIKQEB
2-(1-Hydroxy-2-pyridyl)acetamide monohydrate Liu & Zhu (2007) 10.1107/S1600536807040652  CIKQOD
Bis(2,2'-bipyridine-kN,N')bis(thiocyanato-kN)iron(II) Liu & Zhu (2007a) 10.1107/S1600536807043486 ~ XIFXOA
catena-Poly[hexakis(j1,-anilinoacetamide)bis(1,10-phenanthroline)disamarium(111] Liu & Zhu (2007b) 10.1107/S1600536807045485 XILNAI
3-Hydroxy-2,4,6-trinitropyridine monohydrate Liu & Zhu (2007m) 10.1107/S1600536807045230  PILNOO
catena-Poly[hexakis(;-anilinoacetamide)bis(1,10-phenanthroline)- Liu & Zhu (2007c¢) 10.1107/S1600536807047733  SILZET
dipraseodymium(III)]
catena-Poly[[tetra-ju-anilinoacetamidato-bis(1,10-phenanthroline)dicerium(II1) ]- Liu & Zhu (2007d) 10.1107/S1600536807050969 GIMZOS
di-p-anilinoacetamidato]
Tetrakis(pyridine-kN)bis(thiocyanato-kN)chromium(II) Liu & Zhu (2007¢) 10.1107/S1600536807051756 WINFAB
2-Ammonio-3-carboxy-5-nitrobenzoate monohydrate Liu & Zhu (2007n) 10.1107/S1600536807048477  GINFEP
2-(Benzoylhydrazinocarbonyl)benzoic acid Liu & Zhu (20070) 10.1107/8160053680705204X  TINZIA
Tetrakis(pyridine-kN)bis(thiocyanato-kN)vanadium(II) Liu & Zhu (2007f) 10.1107/S1600536807054529  HIPZIQ
cal/e;m-Poly[[(nilrato-KO)(I,I0-phenanthroline-l<2N,N’)nickel(ll)]-//.-ucetamido- Liu & Zhu (2007g) 10.1107/S1600536807056504  XIRGIP
O:N]
catlisza-Poly[[(nizmto-KO)(I,]0—phenanthroline—ifN,N’)copper(II)]-p,-acezamido— Liu & Zhu (2007h) 10.1107/S1600536807059077  HIQROP
O:N]
catf;m-Poly[[(nitrato-KO)(1,]O—phenanthroline-KZN,N’)cobalt(II)]-/L-acetamidato- Liu & Zhu (2007i) 10.1107/51600536807060631 YIQOMER
O:N]
N'-Benzoyl-4-nitronicotinohydrazide Liu & Zhu (2007p) 10.1107/S1600536807053068  CIPVON
N'-(3-Nitro-4-pyridylcarbonyl)pyridine-4-carbohydrazide Liu & Zhu (2007q) 10.1107/S1600536807054876  RIRWEV
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Table 1 (continued)

Title Reference DOI Refcode
Ethylenediammonium sulfate Liu & Zhu (2007r) 10.1107/S1600536807056280  ETDAMSO03
Ethylenediammonium perchlorate Liu & Zhu (2007s) 10.1107/S1600536807059909  HIRYEN
catena-Poly[[(nitrato-xO)(1,10-phenanthroline-k>N,N' )manganese(II) ]-u-nitrato- Liu & Zhu (2008) 10.1107/8160053680706254X  MIRROV
K0:0']
Liu, T. & Zhu, J.-Y. (2007b). Acta Cryst. E63, m2592-m2593.
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Key indicators: single-crystal X-ray study; T = 273 K; mean ¢(C—C) = 0.007 A;
R factor = 0.048; wR factor = 0.149; data-to-parameter ratio = 16.5.

In the molecule of the title complex, [Zn(NCS),(C,H4N,)4],
the Zn"' atom is bonded in a distorted octahedral arrangement
composed of two N atoms of two thiocyanate and four N
atoms of four pyrazine ligands. A crystallographic twofold
rotation axis passes through the Zn atom and the N atoms of
two trans-pyrazine rings. In the crystal structure, nonclassical
hydrogen bonds and weak m—m stacking interactions, with a
centroid—centroid distance of 3.3119 (6) A (symmetry co
1—x,2—y,1—2z), result in the formation of a supr
molecular network structure.

Related literature \
For a related structure, see: Liu & Xie‘2007®0 d-length
data, see: Allen et al. (1987). \

‘\A

Experimental

Crystal data

[Zn(NCS),(C4H,N,),] V =24174 (12) A3
M, = 501.90 Z=4

Monoclinic, C2/c Mo Ko radiation
a=11251 (4) A w=121 mm™*
b=14224 (3) A T=273(2) K

c=15.108 (3) A
B =91.002 (3)°

0.26 x 0.16 x 0.07 mm

Data collection

Bruker APEXII area-detector
diffractometer

Absorption correction: multi-scan
(SADABS; Sheldrick, 1996)
Tmin = 0.746, Tax = 0.919

7726 measured reflections
2360 independent reflections
1660 reflections with I > 20(7)
Rin = 0.033

w parameters

atom parameters constrained
Apmax =052¢ A7
ApPmin = —041 ¢ A3

Refinement

R[F? > 20(F%)] = 0.048
wR(F?) = 0.149
§=1.07

2360 reflections

H A DA D—H---A
256 3.108 (5) 118
257 3.150 (5) 121
258 3.058 (5) 112

try code: (i) —x,y, —z +3.

Data collection: APEX2 (Bruker, 2004); cell refinement: SAINT
(Siemens, 1996); data reduction: SAINT; program(s) used to solve
structure: SHELXS97 (Sheldrick, 1997); program(s) used to refine
structure: SHELXL97 (Sheldrick, 1997); molecular graphics:
SHELXTL (Siemens, 1996); software used to prepare material for
publication: SHELXTL.

This work was supported by the Science and Technology
Bureau of Jian, Jiangxi Province of China (grant No.
20052817).

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: AT2326).
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Tetrakis(pyrazine-x/N)bis(thiocyanato-rc/N)zinc(II)

T. Liu and Z.-P. Xie

Comment

The crystal structure of Tetrakis(pyrazine-N)bis(thiocyanato-N)manganese(Il), (II), has previously been reported (Liu &
Xie, 2007). The crystal structure determination of the title compound, (I), has been carried out in order to elucidate the

molecular conformation and to compare it with that of (II). We report herein the crystal structure of (I).

In the molecule of (I), (Fig. 1) the ligand bond lengths and angles are within normal range t al., 1987). The two

N atoms of two SCN  and four N atoms of four pyrazine ligands are coordinated to the a distorted octahedral
arrangement (Table 1). A crystallographic twofold rotation axis passes through th a d the N and para-N atoms
of two trans pyrazine rings. The planar pyrazine rings A (N3/N6/C4—C7), B ( /C3A/C2—C3) and C (N4/N5/
C8A/C9A/C8—C9) are nearly perpendicular to each other, with dihedral angl@B =87.3 (5), A/C=109.5 (3) and
B/C =86.6 (4)°, as in (II).

In the crystal structure, the non-classica hydrogen bonds and n-1t stacking interactions, involving the pyrazine

rings of adjacent pyrazine ligands with centroid-centroid distance o (6) A [symmetry code: 1 —x,2 —y, 1 —z], cause

to the formation of a supramolecular network structure (Fig.

The both compounds, (I) and (II), are isostructural.

Experimental e

Crystals of the title compound wege sy sing hydrothermal method in a Teflon-lined Parr bomb (23 ml), which

was then sealed. Zinc dinitrate h .4 mg, 0.2 mmol), potassium thiocyanate (38.9 mg, 0.4 mmol), pyrazine (1.5

ml), and distilled water (2 g) w, ce@into the bomb and sealed. The bomb was heated under autogenous pressure for
7 d at 423 K and allowed to

decanted from small ¢

om temperature for 24 h. Upon opening the bomb, a clear colourless solution was
tals. These crystals were washed with distilled water followed by ethanol, and allowed

to air-dry at room temp re.

Refinement

H atoms were positioned geometrically, with C—H = 0.93 A for aromatic H and constrained to ride on their parent atoms,
with Ujso(H) = 1.2Ueq(C).
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Figures

Tetrakis(pyrazine-kN)bis(thiocyanato-kN)zinc(Il)

Crystal data

[Zn(NCS)2(C4HaN2)4]
M, =501.90

Monoclinic, C2/c

Hall symbol: -C 2yc
a=11251 (4 A
b=14224(3) A
c=15.108 3) A
B=91.002 (3)°
V=2417.4(12) A®
Z=4

Data collection

Bruker APEXII area-detect
diffractometer

Radiation source: fine-focus sealed tube

Monochromator: graphite
T=2732)K

¢ and © scans

Absorption correction: multi-scan

(SADABS; Sheldrick, 1996)
Tmin = 0746: Tmax =0.919

7726 measured reflections

Fig. 1. The molecular structure of the title molecule, with the atom-numbering scheme. Dis-
placement ellipsoids are drawn at the 30% probability level [symmetry code (A): — x, y, 3/2 —
z].

Fig. 2. A packing diagram for (I). Hydrogen bonds are shown as ines.

Q&
%
Fooo = 1024 \®
Dy = 1.379\\@

Mo Ka t

A=0.7

C arameters from 2205 reflections
.3-23.7°

N1 mm !

° —2732)K
Block, colourless
\\ 0.26 % 0.16 x 0.07 mm

2360 independent reflections
1660 reflections with /> 20(/)
Rint=0.033

Omax = 26.1°

Omin = 2.3°

h=-13—-13

k=-17—17
[=-18—18

sup-2
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Refinement

Refinement on F~ Secondary atom site location: difference Fourier map

Hydrogen site location: inferred from neighbouring

Least-squares matrix: full .
sites

R[F2 > 20(F2)] =0.048 H-atom parameters constrained

w = 1/[62(Fo2) + (0.0742P)> + 1.8799P]

WR(F%) = 0.149 ) )
where P = (F," +2F.")/3

S=1.07 (A/6)max < 0.001
2360 reflections Apmax =0.52¢ A~
143 parameters Apmin = —0.41 e A3

Primary atom site location: structure-invariant direct . .
methods Extinction correction: none

Special details \e

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Ls. planes) a@ted 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 ifilidist , angles and torsion angles; correlations
between e.s.d.'s in cell parameters are only used when they are defined by crystal Sy . 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 weighte 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 £ 2, 1d expression of F> cs(Fz) is used only for calculating R-

factors(gt) etc. and is not relevant to the choice of reflections efincent. R-factors based on F~ are statistically about twice as large

as those based on £, and R- factors based on ALL data will be ev rger.

Fractional atomic coordinates and isotropje oreguivalent isotropic displacement parameters (A’Z )

X . z Uiso*/Ueq
Znl 0.0000 ‘ 57 (4) 0.7500 0.0524 (2)
S1 ~0.36272 ( 136690 (10) 0.93388 (11) 0.0980 (5)
N1 ~0.1575 0.3627 (2) 0.8237 (2) 0.0573 (8)
N2 0.2158 (3) 0.7500 0.0497 (9)
N3 0.36039 (18) 0.87475 (19) 0.0499 (7)
N4 0.5059 (3) 0.7500 0.0514 (9)
N5 0.6954 (4) 0.7500 0.123 (2)
N6 0.2532 (6) 0.3886 (4) 1.0273 (4) 0.1200 (18)
N7 0.0000 0.0258 (4) 0.7500 0.1020 (19)
Cl ~0.2434 (3) 0.3642 (2) 0.8698 (2) 0.0491 (8)
2 ~0.0416 (3) 0.1682 (3) 0.8214 (2) 0.0577 (9)
H2 —0.0697 0.2019 0.8695 0.069*
c3 ~0.0429 (4) 0.0755 (3) 0.8239 (3) 0.0734 (11)
H3 —0.0713 0.0437 0.8730 0.088*
c4 0.2265 (3) 0.3412 (3) 0.8754 (3) 0.0679 (11)
H4 0.2596 0.3185 0.8236 0.081*
cs 0.3013 (4) 0.3537 (3) 0.9492 (4) 0.0855 (14)
H5 0.3817 0.3391 0.9464 0.103*
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C6
Hé6
C7
H7
C8
H8
C9
H9

0.1316 (5)
0.0963
0.0628 (4)
-0.0183
0.0984 (3)
0.1664
0.1009 (5)
0.1677

0.4057 (4)
0.4273
0.3910 (4)
0.4028
0.5539 (3)
0.5205
0.6459 (3)
0.6776

Atomic displacement parameters (/fz )

Znl
S1
N1
N2
N3
N4
N5
N6
N7
C1
C2
C3
Cc4
C5
C6
Cc7
C8
Cc9

Ull

0.0475 (4)
0.0758 (8)
0.0467 (17)
0.047 (2)
0.0494 (16)
0.048 (2)
0.118 (6)
0.146 (5)
0.117 (5)
0.0470 (19)
0.063 (2)
0.092 (3)
0.056 (2)
0.056 (3)
0.093 (4)
0.069 (3)
0.053 (2)
0.071 (3)

Geometric parameters (4, °)

Znl—N1
Znl—N2
Znl1—N3
Znl—N4
Znl—N1!
Znl—N3!
S1—C1
N1—Cl
N2—C2!
N2—C2
N3—C7
N3—C4
N4—C8!
N4—C8

U22

0.0526 (4)
0.1068 (10)
0.0619 (19)
0.048 (2)
0.0447 (15)
0.041 (2)
0.060 (4)
0.101 (3)
0.068 (4)
0.0447 (18)
0.051 (2)
0.056 (2)
0.075 (3)
0.095 (4)
0.149 (5)
0.114 (
0.051 (2

&0

»

109 (3)
2.046 (4)
2218 (3)
2.081 (4)
2.109 (3)
2218 (3)
1.669 (4)
1.202 (5)
1.363 (4)
1.363 (4)
1.353 (5)
1.373 (5)
1.356 (4)
1.356 (4)

1.0276 (3) 0.1073 (19)
1.0790 0.129*
0.9524 (3) 0.0834 (14)
0.9552 0.100*
0.7766 (3) 0.0637 (10)
0.7930 0.076*
0.7797 (4) 0.0893 (16)
0.8011 0.107*
U33 U12 U23
0.0574 (4) 0.000 0.000
0.1135 (11) 0.0011 (7) 0.0004 (8)
0.0639 (18) 0.0016 (13) ~0.0005 (14)
0.054 (2) 0.000 0.000
0.0558 (17) 0.0002 (12) ~0.0005 (12)
0.065 (2) 0.000 32 (18) 0.000
0.190 (7) 0.000 ~0.015 (5) 0.000
0.111 (4) 0.0 ~0.042 (4) -0.012 (3)
0.120 (5) 0 ~0.012 (4) 0.000
0.056 (2) 52 (14) 0.0084 (15) ~0.0006 (14)
0.059 (2) -0,0027 (17) 0.0039 (17) 0.0061 (17)
0.072 (3)@ ~0.009 (2) ~0.001 (2) 0.012 (2)
0.073(3®) 0.0110 (19) 0.0022 (19) 0.012 (2)
0.10 ~0.003 (2) -0.015 (2) 0.022 (3)
079 (3 0.034 (4) -0.022 (3) ~0.040 (3)
067 (3) 0.024 (3) ~0.007 (2) ~0.026 (3)
087 (3) ~0.0043 (17) ~0.0042 (19) 0.0028 (19)
0.144 (5) ~0.008 (2) -0.022 (3) 0.000 (3)
N6—C6 1.390 (7)
N6—C5 1.398 (8)
N7—C3! 1.414 (5)
N7—C3 1.414 (5)
C2—C3 1.320 (5)
C2—H2 0.9300
C3—H3 0.9300
C4—C5 1.396 (6)
C4—H4 0.9300
C5—H5 0.9300
Cc6—C7 1.379 (6)
C6—H6 0.9300
C7—H7 0.9300
C8—C9 1.310 (5)
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N5—C9'
N5—C9
NI—Zn1—N2
NI—Znl1—N3
NI—Znl—N4
N2—Znl1—N3
N2—Znl1—N4
N3—Znl—N4
N2—Znl—N1!
N4—Zn1—N1'!
N1—Znl—NT1!
N2—Znl—N3!
N4—Zn1—N3!
N1—Znl—N3!
N1'—Zn1—N3!
N1'—Zn1—N3
N3'—Znl1—N3
C1—NI1—Znl
2l N2—C2
C2L-N2—7Znl
C2—N2—7Znl
C7—N3—C4
C7—N3—Znl
C4—N3—Znl
C8N4—C8
C8N4—7nl
C8—N4—7Znl
C9'—N5—C9
C6—N6—C5
Symmetry codes: (i) —x, y, —z+3/.

Hydrogen-bond geome >
D—H-4

C4—H4-N1!

C7—H7--N1

C2—H2--N1

Symmetry codes: (i) —x, y, —z+3/2.

1.402 (6)
1.402 (6)

91.21 (8)
89.97 (11)
88.79 (8)
90.30 (7)
180.00 (1)
89.70 (7)
91.21 (8)
88.79 (8)
177.59 (16)
90.30 (7)
89.70 (7)
90.02 (12)
89.96 (11)
90.02 (12)
179.40 (14)
176.4 (3)
120.5 (4)
119.7 2)
119.7 (2)
115.6 (3)
122.5 (3)
121.4 (2)
119.5
120.3 (
12042

a@@

*c: L8 N4

Q

D—H
0.93

0.93
0.93

C8—H8
C9—H9
C3--N7—C3
N1—C1—S1
C3—C2—N2
C3—C2—H2
N2—C2—H2
C2—C3—N7
C2—C3—H3
N7—C3—H3
N3—C4—C5
N3—C4—H4
C5—C4—H4
C4—C5—N6
C4—C5—H5
N6—C5—H5
C7—C6—N6
C7—C6—H
N6—C64¥H6

N
7

9—C8—HS
N4—C8—HS
C8—C9—N5
C8—C9—H9
N5—C9—H9

H--A
2.56

2.57
2.58

0.9300
0.9300

120.0 (5)
179.7 3)
121.5 (4)
119.2
119.2
118.2 (4)
120.9
120.9
123.9 (4)
118.1

1

8.8 (5)

\e 120.6

120.6

Q 120.6 (5)
119.7
119.7
123.7 (4)
1182
1182

122.0 (4)
119.0

119.0
118.3 (4)
120.9
120.9

D...A D_H.A
3.108 (5) 118
3.150 (5) 121
3.058 (5) 112
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Fig. 1

C3
C2A C1A
S1A
C3A C4A
CSA .
CBA
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