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Syntheses, Crystal Structures and Properties of Two Co(I) Coordination Polymers
Based on 1,3-Bis(imidazol-1-yl)benzene and m-Phthalic Acid
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Abstract: Two coordination polymers {[Co(1,3-bib)(MPA)(H,0),]-H,0}, (1) and {[Co,(1,3-bib),(MPA),]-5H,0}, (2)
based on mixed-ligands, 1,3-bib(1,3-bib =1,3-bis (imidazol-1-yl)benzene) and H,MPA (H,MPA =m-phthalic acid)
have been synthesized by mild hydrothermal method and characterized by elemental analysis, IR spectra, TGA,
and their crystal structure was determined by single-crystal X-ray diffraction. The coordination polymer 1
crystallizes in the orthorhombic system, space group Pnma and features a 1D structure. The coordination polymer
2 crystallizes in the triclinic system, space group Pl and features a dual-core 2D structure. Ultraviolet

spectroscopy studies revealed that the complexes exhibits ultraviolet absorption in the solid state at room

temperature. CCDC: 954321, 1; 1023812, 2.
Key words: coordination polymer; crystal structure; optical property; synthesis
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1 SEWHES

1.1 RXFIENE

T A (] 2 DK 12 (1,3-bib) 2 BESCHR & B0 Bruker
Smart APEX II CCD % 5§ W iX {X ; Perkin-Elmer
240C 5T FE 43 H14% ; VECTOR-22 % FI-IR JEi%AY ;
Perkin Elmer Pyris 11 #43 #7 1 ; Shimadzu UV-3600
SO
1.2 BRUBEW 1 NBRARED 2 HEK

1 0.021 0 g (0.1 mmol)1,3-[HZEBKIE 0.016 6 g
(0.1 mmol) A1 PR T 5 mL N, N-—H1 5 H it
Jie (DMF) | 88 J5 1% fin 2 % f# 0.029 1 g (0.1 mmol)
Co(NO;),-6H,0 MKW 5 mL, 7EZEIR THFE 1 h
J& A EAT 15 mL BT LA NS 1550 R
NZEH T 85 CCHMR TR 72 h, HAARRRG 1%
B 2 Bl AR B A AR S IRECALR G 1)
Y RARCALR G 2), FEIZEAE 4 K15
B AR R S5 5 F B 2 RO R A B R

TEARAAR KA D515 435004 7= W) FH 28 K VR iR
FHB T, BALR AW 1 TGRS HTHE CHaCoNLO,
T AH (%):C,49.25;H,4.10;N, 11.49; 52 {H (%)
C,49.27;H,4.13;N,11.46, FE ML HM % IR
(KBr,em™):3 399 (m),3 119 (m),1 607 (s),1519(s).
1 371(vs), 1 275(m), 1 069(m),929(w),855(m), 744(m),
700(vs); BLO G W 2 TER 3 HTHE CioHsCooNsO5 T
HAH (%):C,55.39;H,3.23;N,12.92; S M A (%) C,
55.41;H,3.25;N,12.90, = B 1 21 4b % 0 W& IR
(KBr,cm™):3 461(vs),3 124(s),1 661(vs),1 615(vs),
1 570(s),1 518(vs),1 350(vs),1 265(m),1 123 (m),
1 058(vs),993(w),799(w), 718(vs).
1.3 BRIEEHHNE

293 K ', 7 Bruker Smart APEX II CCD #! X
&AL L, A BB Mo Ka(A=
0.071 073 nm)f& 5$F A G TR & T BALR A9 1 Fi 2
)R EE Y, UL o~ B 7 R B R B
1, 7 2.389°~28.151°3 [ Y HL U 4R 14 115 /4N Ai7 4T
S, Hoh ol ST AT I AR 2 646 N (R,=0.065 5), 1520 (1)
RV AT 5 28 1999 A~ T S AR 25 44 £ A T
MR AEY 2, 1F 2.58°~28.71°3E Bl N H: I 4L 10 078
AN A, ol 2 AT A6 365 N (R,,=0.022 0),
1520 (DB AU AT 58 45058 5 334 4>, T i ik 45 44
AT TG R A YR G50 i B AR DR P A
JE SR T A8 A B A% ) 5 M A S B0 4 I /S
Tk FAEIE, Bk B EE ARSI =S 2,
JI A7 05 2l SHELX-97 & 14 45 ¥4 fif A7 72 )5
FLSE RS B SR AW 1 A 2 B R AR A R 51
TR, FEMEK MM T2,

CCDC:954321,1;1023812,2,

F1 BRUREY 12 HREEHEE

Table 1 Crystal data and structure refinements of coordination polymers 1 and 2

Coordination polymer 1

Empirical formula CyHxCoN,O;
a/ nm 0.690 11(3)
b/ nm 1.705 05(7)
¢/ nm 1.751 13(7)
Crystal system Orthorhombic
Formula weight 487.33

Size / mm 0.30x0.24 x0.22
Space group Pnma
V/nm’ 2.060 51(15)

Z 4

2
CaoHCo,N:05
1.076 04(10)
1.331 99(13)
1.437 65(14)
Triclinic

866.56
0.28x0.24 x0.22
Pl

1.827 7(3)

2




kB WA ARDS 1, 3-8 2K R me &[] 2%

W RR AR A SR A

%2 Bl 5 A0 0, KB I 305
gk 1
D./ (g-cm™) 1.571 1.575
©/ mm™ 0.885 0.975
F(000) 1 004 884
Goodness of fit on F? 1.032 1.078
Reflections collected 14 115 10 078

Independent reflections (R;,)

2 646 (0.065 5)

6 365 (0.022 0)

Ry, wR, [I>20(1)]
R, wR; (all data)

R=0.039 5, wR,=0.117 6
R=0.048 7, wR»=0.123 4

R=0.041 9, wR,=0.100 2
R=0.051 6, wR,=0.104 8

(B0) s (BP).s

i/ (e+nm™)

460, -607

572, -393

F2 BUERAWIFM2HEEREKNER

Table 2 Selected bond distances (nm) and bond angles (°) of coordination polymers 1 and 2

1

Co(1)-N(1) 0.210 80(16) Co(1)-0(1) 0.211 50(11) Co(1)-0(1W) 0.214 39(14)

Co(1)-N(1)#3 0.210 80(16) Co(1)-0(1)#3 0.211 50(11) Co(1)-O(1W)#3 0.214 39(14)
N(1)-Co(1)-N(1)#3 180.00(2 0(1)-Co(1)-0(1)#3 180.00(7) N(1)-Co(1)-0(1W) 87.22(5)
N(1)-Co(1)-0(1) 87.84(6 N(1)-Co(1)-O(1W)#3 92.78(5) N(1)#3-Co(1)-0(1W) 92.78(5)
N(1)#3-Co(1)-0(1) 92.16(6 N(1)#3-Co(1)-O(1W)#3 87.22(5) 0(1)-Co(1)-0(1W) 91.96(5)
N(1)-Co(1)-0(1)#3 92.16(6 0(1)-Co(1)-O(1W)#3 88.04(5) 0(1)#3-Co(1)-0(1W) 88.04(5)
N(1)#3-Co(1)-0(1)#3 87.84(6 0(1)#3-Co(1)-0(1W)#3 91.96(5) O(1W)#3-Co(1)-0(1W) 180.00(6)

2

Co(1)-N(5) 0213 1(3) Co(1)-0(2) 0.207 8(2) Co(1)-0(4) 0.221 3(2)

Co(1)-N (7) 0211 4(3) Co(1)-0(3) 0212 3(2) Co(1)-0(5) 0.203 8(2)

Co(2)-N(1) 0211 1(3) Co(2)-0(1) 0211 3(2) Co(2)-0(7) 0.200 8(2)

Co(2)-N(4) 0217 1(3) Co(2)-0(6) 0.204 1(2)
0(5)-Co(1)-0(2) 95.96(10) N(7)-Co(1)-0(3) 89.52(11) 0(5)-Co(1)-0(4) 94.22(9)
0(5)-Co(1)-N(7) 97.11(11) 0(5)-Co(1)-N(5) 89.99(11) 0(2)-Co(1)-0(4) 169.21(9)
0(2)-Co(1)-N(7) 87.53(10) 0(2)-Co(1)-N(5) 86.47(11) N(7)-Co(1)-0(4) 87.64(10)
0(5)-Co(1)-0(3) 153.71(10) N(7)-Co(1)-N(5) 171.15(11) 0(3)-Co(1)-0(4) 60.54(9)
0(2)-Co(1)-0(3) 109.77(9) 0(3)-Co(1)-N(5) 86.39(11) N(5)-Co(1)-0(4) 97.14(10)
0(7)-Co(2)-0(6) 98.75(10) 0(6)-Co(2)-0(1) 150.83(10) N(1)-Co(2)-N(4) 178.70(11)
0(7)-Co(2)-N(1) 92.50(11) N(1)-Co(2)-0(1) 93.04(10) 0(1)-Co(2)-N(4) 86.11(10)
0(6)-Co(2)-N(1) 93.56(11) 0(7)-Co(2)-N(4) 88.71(11)
0(7)-Co(2)-0(1) 109.31(10) 0(6)-Co(2)-N(4) 86.72(11)

Symmetry code: #3: —x+2, —y+2, —z+2.
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Thermal ellipsoids were drawn at the 30% level, and the
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—x+2, —y+2, —z+2
F1 BCALREY 1 Hb A ()R BT A 2185 4]

Fig.1 Coordination environment of the coordination
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Fig.5 TG curves of coordination polymers 1 and 2
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