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In the title compound, [Cu(SO,)(CsH¢N,),(CsH/NO),], the
coordination geometry around the Cu' atom is distorted
octahedral, involving two O atoms from a bidentate sulfate
anion, two N atoms from two 2-aminopyridine ligands and two
O atoms from two N,N'-dimethylformamide molecules. The
Cu and S atoms are located on a crystallographic twofold
rotation axis. A one-dimensional chain structure is built via
hydrogen bonds.

Related literature

The bond distances are similar to those reported in the
literature (Hagrman et al., 1998).
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Experimental

Crystal data

[Cu(SO,L)(CsHgN,),(CsH,NO),] V =2200.9 (15) A’
M, = 494.03 Z=4
Monoclinic, CZZC Mo Ka radiation

a=11528 (5) A u=113 mm™"
b =18.156 (5) A T=293 (2) K

c=10828 (5) A
B =103.801 (5)°

0.19 x 0.15 x 0.12 mm

Data collection

Bruker SMART APEX CCD
area-detector diffractometer
Absorption correction: multi-scan
(SADABS; Sheldrick, 1996)

Tomin = 0.814, T = 0.877

6718 measured reflections
2666 independent reflections
2222 reflections with 7 > 20(1)
Rine = 0.023

Refinement

R[F? > 20(F%)] = 0.028
wR(F?) = 0.079

S =105

2666 reflections

139 parameters

H-atom parameters constrained
Appax = 024 € A3

Apmin = =028 ¢ A™3

Table 1 .

Selected geometric parameters (A, °).

N1—Cul 19972 (14)  O3—Cul 2589 (2)
O1—Cul 2.0056 (13)

03—Cul —N1 86.89 ()  NI'—Cul—NI 95.40 (8)
03—Cul —N1' 93.10 (6) N1'—Cul—-01 167.79 (5)
03—Cul-01 87.47 (6) N1—-Cul-O1 96.81 (6)
03—Cul—O1' 9247 (5)  Ol—Cul—Ot' 70.97 (7)
03—Cul—O3' 179.99 (6)

Symmetry code: (i) —x, y, —z +3.

Table 2 .

Hydrogen-bond geometry (A, °).

D—H---A D—H H---A D---A D—H---A
N2—H24.--01 0.86 2.55 3.087 (2) 121
N2—H2A-- -O3_'_ 0.86 228 2.955 (2) 135
N2—H2B---02" 0.86 2.19 3.029 (2) 164

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

Data collection: SMART (Bruker, 1997); cell refinement: SAINT
(Bruker, 1997); data reduction: SAINT; program(s) used to solve
structure: SHELXS97 (Sheldrick, 1997); program(s) used to refine
structure: SHELXL97 (Sheldrick, 1997); molecular graphics:
SHELXTL-Plus (Sheldrick, 1990); software used to prepare material
for publication: SHELXLY97.

The authors thank the Analysis and Testing Foundation of
Northeast Normal University for financial support.

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: HY2071).
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Bis(2-aminopyridine-kNl)bis(N,N‘-dimethylformamide-lcO)(sulfato-lcz0,0')copper(II)
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Comment

The title compound was obtained as the product of an attempted synthesis of an open-framework compound of copper(Il)

using 2-aminopyridine as structure-directing agent.

As shown in Fig. 1, the coordination polyhedron around the cu' atom is a distorted octahedron, comprising two O
atoms from a bidentate sulfate anion, two N atoms from two 2-aminopyridine molecules and two O atoms from two N,N'-
dimethylformamide (DMF) molecules. The bond distances are similar to those in the literature (Hagrman et al., 1998). There
is a weak Cul—O3 interaction of 2.589 (2)A (Table 1). The molecules are connected by intermolecular hydrogen-bonding
interactions (Table 2), resulting in a one-dimentional supramolecular structure (Fig. 2).

Experimental

Typically, CuSO4-5H50 (0.125 g, 0.5 mmol) was dispersed into DMF (10 ml) with stirring, then 2-aminopyridine (0.285 g,
0.3 mmol) was added to the above reaction mixture with stirring. The mixture with pH value of 5 was transferred into a 18
ml Teflon-lined stainless steel autoclave and heated at 353 K for 3 d. After cooling to room temperature, green block-shaped
crystals of the title compound were obtained; they were filtered and washed thoroughly with deionized water and dried at

room temperature.

Refinement

All H atoms were positioned geometrically and refined as riding atoms, with C—H = 0.93A and Ujso(H) = 1.2Uq(C,N),
and Ujso(H) = 1.5U¢q(C) for CH3 groups.

Figures
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= N\ x\ls"f Fig. 1. The molecular structure of the title compound. Displacement ellipsoids are drawn at
-~ the 30% probability level. [Symmetry code: (i) —x, y, 3/2 —z.]
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Fig. 2. One-dimensional structure built up via hydrogen-bonding interactions in the title com-
pound.

sup-1


http://dx.doi.org/10.1107/S1600536807036677
http://scripts.iucr.org/cgi-bin/citedin?search_on=name&author_name=Li,%20G.-J.
http://scripts.iucr.org/cgi-bin/citedin?search_on=name&author_name=Xing,%20Y.
http://scripts.iucr.org/cgi-bin/citedin?search_on=name&author_name=Song,%20S.-Y.

supplementary materials

Bis(2-aminopyridine-KN1)bis(N,N'-dimethylformamide-KO)(sulfato- K20,O')c0pper(ll)

Crystal data
[Cu(SO4)(CsHgN2)2(C3H7NO);]
M, =494.03

Monoclinic, C2/c

Hall symbol: -C 2yc

a=11.528 (5) A

h=18.156 (5) A

c=10.828 (5) A

B=103.801 (5)°

V'=2200.9 (15) A3
Z=4

Data collection

Bruker SMART APEX CCD area-detector
diffractometer

Radiation source: fine-focus sealed tube
Monochromator: graphite

T=2932) K

¢ and o scans

Absorption correction: multi-scan
(SADABS; Sheldrick, 1996)

Tnin = 0.814, Tinax = 0.877

6718 measured reflections

Refinement

Refinement on F2
Least-squares matrix: full
R[F? > 26(F%)] = 0.028
WR(F?) = 0.079

S=1.05
2666 reflections

139 parameters

Fooo = 1028
Dy=1.491 Mgm >
Melting point: not measured K

Mo Ko radiation
A=0.71073 A

Cell parameters from 2666 reflections
0=2.1-28.3°

p=1.13mm !

T=293(2)K
Block, blue
0.19 X 0.15 x 0.12 mm

2666 independent reflections
2222 reflections with /> 26(/)
Rint =0.023

Omax = 28.3°

Omin = 2.1°

h=-15-10

k=-23—-24
[=-14—13

Secondary atom site location: difference Fourier map

Hydrogen site location: inferred from neighbouring

sites
H-atom parameters constrained
w = 1/[62(Fo2) + (0.0417P)* + 0.588P]
where P = (F,> + 2F.2)/3
(A/6)max < 0.001
ApPmax =024 ¢ A3
Apmin =028 e A7

Primary atom site location: structure-invariant direct

Extinction correction: none
methods

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (/fz )

X y z Uiso™/ Ueq
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Cl1
C2
H2
c3
H3
C4
H4
(6
H5
C6
H6A
H6B
H6C
C7
H7A
H7B
H7C
C8
H8
N1
N2
H2A
H2B
N3
(0]
02
03
S1
Cul

0.23305 (15)
0.32604 (18)
0.3957
0.3138 (2)
0.3755
0.2086 (2)
0.1983
0.12116 (19)
0.0505
0.1553 (2)
0.1303
0.1240
0.2383
0.1560 (2)
0.1346
0.2387
0.1213
0.04146 (17)
0.0197
0.13161 (12)
0.24550 (13)
0.1890
0.3100
0.11426 (14)
0.10372 (10)
0.01014 (11)
0.00034 (14)
0.0000
0.0000

Atomic displacement parameters (142 )

Cl1
C2
C3
C4
C5
C6
C7
C8
N1
N2
N3
01
02
03
S1

Ull

0.0330 (8)
0.0419 (10)
0.0659 (15)
0.0897 (17)
0.0590 (11)
0.0670 (15)
0.0502 (12)
0.0419 (10)
0.0354 (7)
0.0373 (8)
0.0438 (9)
0.0250 (5)
0.0506 (7)
0.0549 (8)
0.0272 (3)

0.0350 (4)
0.0531 (5)
0.064*
0.0659 (7)
0.079*
0.0636 (6)
0.076*
0.0461 (4)
0.055%
0.0672 (6)
0.101*
0.101*
0.101*
0.0623 (6)
0.093*
0.093*
0.093*
0.0437 (4)
0.052*
0.0326 (3)
0.0451 (4)
0.054*
0.054*
0.0461 (4)
0.0368 (3)
0.0442 (3)
0.0532 (4)
0.02985 (13)
0.03053 (10)

0.10448 (9) 0.86610 (17)

0.05410 (12) 0.8644 (2)

0.0550 0.9289

0.00471 (13) 0.7693 (3)

-0.0278 0.7670

0.00265 (12) 0.6749 (2)

-0.0316 0.6093

0.05163 (10) 0.68049 (18)

0.0499 0.6175

0.15450 (15) 0.3507 (2)

0.1484 0.2630

0.1169 0.3912

0.1530 0.3750

0.29009 (15) 0.3324 (2)

0.2874 0.2441

0.2933 0.3600

0.3316 0.3592

0.22969 (12) 0.46322 (18)

0.2768 0.4830

0.10318 (7) 0.77361 (13)

0.15442 (9) 0.95966 (16)

0.1852 0.9602

0.1556 1.0191

0.22427 (10) 0.38583 (15)

0.26717 (6) 0.76849 (12)

0.36464 (7) 0.86254 (12)

0.17725 (8) 0.51108 (14)

0.31992 (3) 0.7500

0.177216 (14) 0.7500
U22 U33 U12
0.0314 (8) 0.0415 (9) 0.0056 (7)
0.0495 (12) 0.0673 (14) 0.0179 (9)
0.0486 (12) 0.0899 (18) 0.0290 (11)
0.0407 (11) 0.0663 (15) 0.0180 (12)
0.0357 (9) 0.0436 (10) 0.0062 (8)
0.0732 (16) 0.0676 (16) 0.0154 (13)
0.0835 (17) 0.0540 (13) ~0.0139 (12)
0.0525 (11) 0.0377 (10) 0.0039 (9)
0.0274 (7) 0.0354 (7) 0.0047 (5)
0.0498 (9) 0.0421 (8) 0.0074 (7)
0.0569 (10) 0.0407 (9) 0.0010 (8)
0.0303 (6) 0.0537 (8) 0.0004 (4)
0.0354 (7) 0.0422 (7) 0.0043 (6)
0.0605 (9) 0.0497 (8) ~0.0010 (7)
0.0246 (3) 0.0349 (3) 0.000

U13 U23

0.0110 (7) 0.0099 (7)
0.0121 (10) 0.0141 (10)
0.0316 (13) 0.0091 (12)
0.0302 (14) ~0.0085 (10)
0.0124 (9) ~0.0049 (8)
0.0286 (13) ~0.0051 (12)
0.0139 (10) 0.0161 (12)
0.0117 (8) 0.0025 (8)
0.0090 (6) 0.0014 (5)
~0.0023 (7) ~0.0039 (7)
0.0165 (7) 0.0055 (7)
0.0064 (5) ~0.0001 (5)
0.0022 (6) ~0.0077 (5)
0.0234 (7) 0.0091 (6)
0.0019 (2) 0.000
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Cul 0.02611 (15) 0.02407 (15)

Geometric parameters (4, °)

Cl—N2 1.342 (2)
Cl1—NI1 1.346 (2)
Cl1—C2 1.413 (2)
C2—C3 1.347 (3)
C2—H2 0.9300
C3—C4 1.388 (4)
C3—H3 0.9300
C4—C5 1.356 (3)
C4—H4 0.9300
C5—NI1 1.360 (2)
C5—H5 0.9300
C6—N3 1.435 (3)
C6—H6A 0.9300
C6—H6B 0.9300
C6—H6C 0.9300
C7—N3 1.458 (3)
C7—HTA 0.9300
N2—C1—NI1 119.40 (15)
N2—C1—C2 120.18 (17)
N1—C1—C2 120.42 (17)
C3—C2—Cl 120.0 (2)
C3—C2—H2 120.0
Cl—C2—H2 120.0
C2—C3—C4 119.6 (2)
C2—C3—H3 120.2
C4—C3—H3 120.2
C5—C4—C3 118.5 (2)
C5—C4—H4 120.7
C3—C4—H4 120.7
N1—C5—C4 123.3 (2)
N1—C5—H5 118.4
C4—C5—H5 118.4
N3—C6—H6A 109.5
N3—C6—H6B 109.5
H6A—C6—H6B 109.5
N3—C6—H6C 109.5
H6A—C6—H6C 109.5
H6B—C6—H6C 109.5
N3—C7—H7A 109.5
N3—C7—H7B 109.5
H7A—C7—H7B 109.5

0.03997 (18) 0.000

C7—H7B
C7—H7C
C8—03
C8—N3
C8—HS
NI1—Cul
N2—H2A
N2—H2B
01—S1
O1—Cul
02—S1
03—Cul
S1—02!
s1—ot!
Cul—NT1!
Cul—ol!
Cul—03!

03" —Cul—NI
03" —Cul—NI1!
03—Cul—01
03 —Cul—o01
03—Cul—O1'
03—Cul—03!
03 —cul—ot!
N3—C8—HS
C1—N1—C5
C1—NI—Cul
C5—NI1—Cul
C1—N2—H2A
C1—N2—H2B
H2A—N2—H2B
C8—N3—C6
C8—N3—C7
C6—N3—C7
S1—01—Cul
02—S1—02
02—S1—01
02-81—01
02—S1—o0t1!
02—s1—ot!
0o1—S1—ot!

0.00507 (12) 0.000

0.9300
0.9300
1232 (2)
1.324 (2)
0.9300
1.9972 (14)
0.8600
0.8600
1.5076 (13)
2.0056 (13)
1.4457 (13)
2.589 (2)
1.4457 (13)
1.5076 (13)
1.9972 (14)
2.0056 (13)
2.589 (2)

93.10 (6)
86.89 (6)
87.47 (6)
92.47 (5)
92.47 (5)
179.99 (6)
87.47 (6)
117.5
118.11 (15)
125.59 (11)
115.99 (12)
120.0
120.0
120.0
122.20 (19)
120.6 (2)
117.20 (19)
93.96 (6)
111.66 (11)
110.05 (7)
111.77 (7)
111.77 (7)
110.05 (7)

101.11 (10)
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N1'—Cul—N1
N1'—Cul—O1
N1—Cul—O1

N1—Cul—o1!
N1—Cul—Ot1'
01—Cul—oO1!

C5—N1—Cul—oO1'
Cl—N1—Cul—SI

C5—N1—Cul—SI

S1—01—Cul—N1!
S1—01—Cul—NI1

S1—01—Cul—O1'
02—S1—Cul—NI1!
02 —S1—Cul—N1!
01—S1—Cul—NT1'
01'—S1—Cul—NI1'
02—S1—Cul—NI

02—81—Cul—N1
01—S1—Cul—NI1

01 —S1—Cul—NI1
02—S1—Cul—O0l

02 —S1—Cul—O01
0Ol'—S1—Cul—O01
02—S1—Cul—o01'
02-S1—Cul—oO1!
01—S1—Cul—oOl!

N3—C7—H7C 109.5
H7A—C7—H7C 109.5
H7B—C7—H7C 109.5
03—C8—N3 125.1(2)
03—C8—H8 117.5
03—Cul—N1 86.89 (6)
03—Cul—N1! 93.10 (6)
N2—C1—C2—C3 -179.1 (2)
N1—C1—C2—C3 0.5 (3)
Cl1—C2—C3—C4 -1.4 (4)
C2—C3—C4—C5 0.9 (4)
C3—C4—C5—NI1 0.5 (3)
N2—C1—N1—C5 ~179.56 (16)
C2—C1—N1—C5 0.9 (2)
N2—C1—NI—Cul 72(2)
C2—C1—N1—Cul ~172.40 (13)
C4—C5—NI1—Cl -14(3)
C4—C5—NI1—Cul 172.55 (17)
03—C8—N3—C6 -1.1(3)
03—C8—N3—C7 178.8 (2)
Cul—01—S1—02 118.29 (7)
Cul—O01—S1—02! —117.04 (7)
Cul—01—S1—O01' 0.0
C1—NI—Cul—NT1' —132.87 (15)
C5—NI—Cul—NT1' 53.72 (12)
C1—NI—Cul—O01 47.16 (14)
C5—NI1—Cul—O01 -126.24 (13)
C1—NI—Cul—o01' 47.0 (3)
Symmetry codes: (i) —x, y, —z+3/2.

Hydrogen-bond geometry (4, ©)

D—H-A D—H
N2—H2A01 0.86
N2—H2A--03'! 0.86
N2—H2B--021 0.86

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

2.55 3.087 (2)
2.8 2.955(2)
2.19 3.029 (2)

95.40 (8)
167.79 (5)
96.81 (6)
96.81 (6)
167.79 (5)
70.97 (7)

~126.5 (2)
47.13 (15)
~126.28 (12)
0.2 (3)
~179.95 (6)
0.0

91.32 (8)
~88.68 (8)
~179.94 (8)
0.06 (8)
~88.68 (8)
91.32 (8)
0.06 (8)
~179.94 (8)
~88.75 (9)
91.25 (9)
180.0

91.25 (9)
~88.75 (9)
180.0

D—H-4
121
135

164
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Fig. 1
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