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Syntheses, Crystal Structures and Fluorescence Properties of Co(Il)
Coordination Polymers Based on Anion Regulation Strategy
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Abstract: Two coordination polymers [Co(L)CL), (1) and [Co(L)A(SCN),], (2) were obtained by using 4-methyl-2,6-
bis(pyridin-3-ylethynyl) aniline (L) and Co(Il) salts in CH,Cl/MeOH mixed solvent under room temperature. The
complexes 1 and 2 were characterized by IR, elemental analysis and X-ray single crystal diffraction. The
structural analysis revealed that complex 1 has 1D chain structure and 2 has 2D plane structure. The reason of
the structure difference was anion choice because the L in both of the coordination complexes adopts almost same
trans-N,N donor configuration. Complex 1 has four-coordinated Co(Il)) which coordinated to two L molecules,
while complex 2 has six-coordinated Co(Il) which coordinated to four L molecules. The XRD and fluorescence

property of two complexes were investigated. Compared to the emission spectrum of L, the emission maximum of
the complex 1 was red shift and 2 was blue shift. CCDC: 1869513, 1; 1869512, 2.

Keywords: pyridine ligand; anion regulation; Co(Il) coordinate complexes; crystal structure
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ol i M Al R 2 R Al R B AR L e
BRT7 G 1, 208G 18 T Nicolet 1850 37 45
P 2T SN ETEAL | R 3% 555 (KBr JE ) 7E 4 000~400
em™ BRI AT ; 782 0 A ] Perkin-Elemental
2400 TR HHX I E B A BITR & R BRSO
R U HITACHI F-4600 52 % 634 1 58
M ORI 385 nm X S4B R AT 5 (XRD) M3
fdi ] H A %% Rigaku Utima IV X SZAT 554 (Cu
U Ko 128 1=0.154 18 nm)7E 40 kV HLE % 40 mA
FL U 45 1 T ICEE 20 Bl 50~50° 1 B A i 5 24k LA
SRR
1.2 REUBRE®W1HEH

LR L (61.8 mg,0.2 mmol) ¥ T 50
(20 mL)H B T A IR B AR IR R I A& A S K G
T AL (49.9 mg,0.21 mmol) [ 30 mL HEE IR
YL ETHETER D ERE R EAH ES RN
AR R DI g R A A e - T R
B VEEAT R 1 A E LA R IR K (58.8 mg,67%).
JCEMHT (355 N R CuHCLCON, THEH , %) C,
56.11(57.43);H,4.21(3.44);N,10.98(9.57), IR (KBr,
em™):3 446(m),3 354(m),2 964(w),2 198(m),1 607
(s).1 462(s).1 388(m), 1 052(m),814(m),614(m).
1.3 RUuREW2HERK

s FH — 3 SURR 45 (36.7 mg,0.21 mmol) L 75 7K
A A RS LIRS 5] 2 O AR R
(43.6 mg,55%), JCE TGS N NHE CuHy NeS,Co
51 ,%):C,65.49 (66.57);H,4.07(3.81);N,15.38
(14.12),5,9.21(8.08), IR(KBr,cm™):3 444(m), 3 355
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Table 1 Crystallographic data for complexes 1 and 2

1 2
Empirical formula CyHsN;CLCo CuH3NsS:Co
Formula weight 439.19 793.81
Temperature / K 173(2) 123(2)
A/ nm 0.071 073 0.071 073
Crystal system Orthorhombic Monoclinic
Space group Pbca C2/ec
a/ nm 1.342 7(5) 2.817 0(9)
b/ nm 1.572 8(6) 0.895 2(3)
¢/ nm 1.795 5(6) 1.771 7(5)
B/ 119.689(4)
V[ nm® 3.792(2) 3.881(2)
A 8 4
D./ (Mg-m?) 1.539 1.358
w/ mm™ 1.197 0.593
F(000) 1784 1 636
Crystal size / mm 0.2x0.15%0.09 0.34%0.18x0.05
0 range for data collection / (°) 2.27~27.52 1.66~25.49
Limiting indices -17<h<17,-13<k<20,-22<1[<23 B34 =<h<28,-10<k<7,-20<[<21
Reflection collected, unique 21 465, 4 334 9 790, 3 600
Completeness / % 99.30 99.90

Absorption correction
Refinement method

Data, restraint, parameter
Goodness-of-fit on F*
Final R indices [I>20(])]
R indices (all data)

Semi-empirical from equivalents
Full-matrix least-squares on F*
4334, 0, 253

1.172

R=0.084 3, wR,=0.155 3
R=0.124 9, wR,=0.169 9

Semi-empirical from equivalents
Full-matrix least-squares on F>
3 600, 0, 251

1.04

R=0.061 5, wR,=0.138 3
R=0.086 2, wR»=0.149 8

Largest diff. peak and hole / (e-nm™) 667 and -414

901 and -427

2 BUBRA®W 1M 2HBIERKOmSERC)
Table 2 Selected bond lengths (nm) and bond angles (°) for complexes 1 and 2

1
Col-N1 0.203 1(4) Col-CI2 0.223 25(16) Col-Cl1 0.224 26(17)
Col-N3 0.203 7(4)

N1-Col-N3 118.46(17) N3-Col-CI2 107.43(12) N3-Col-Cl1 102.54(13)
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N1-Col-CI12 108.34(12) N1-Col-Cl1 104.23(12) C12-Col-Cl1 116.19(7)
2
Col-N1 0.223 7(3) Col-N2" 0.216 4(3) Col-N4 0.206 5(3)
Col-N2 0.216 3(3)
N4i-Col-N4 179.999(1) N4-Col-N1 91.95(11) N2i-Col-N1 92.39(11)
N4i-Col-N2" 90.05(12) N4-Col-N1 88.05(11) N1-Col-NT' 180.000
N4-Col-N2" 89.95(12) N2'-Col-N1 87.61(11)
Symmetry codes: ' —x+3/2, —y+5/2, —z; " x=1/2, —y+3/2, z=1/2; " —x+2, y+1, —z+1/2 for 2.
R3 BUREW1M2HWEEBEKINER
Table 3 Hydrogen bond lengths (nm) and bond angles (°) for complexes 1 and 2
D-H-A d(D-H) / nm d(H--A) / nm d(D-+A) / nm ZDHA / (9)
1
N2-H2A---CI2! 0.090 0.284 0.351 3(5) 132(4)
N2-H2B---ClI' 0.090 0.265 0.342 0(5) 144(4)
2
N3-H3A"---S1 0.088 0.294 0.350 5(3) 123.5
N3-H3B'---S1 0.088 0.299 0.359 1(4) 127.2
Symmetry codes: ' —x+2, —y+1, —z+2 for 1; ¥ =x+3/2, —y+5/2, —z; *x—1/2, —y+5/2, z—1/2 for 2.
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1 FAZREGY 1 AX FRE o Fig.2 One dimensional chain structures parallel to be

Fig.1 Asymmetric unit of complex 1 plane (a) and H-bonds in complex 1 (b)
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Fig.4 Asymmetric unit (a) and coordination environment of the Co(Il) ion (b) of complex 2
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Fig.5 Two dimensional sheet structures (a) and ABCD stacking model along c-axis (b) in complex 2
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