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Cu(lD/Zn() Coordination Polymers Constructed by 3-(4’-Carboxy-phenoxy)benzoic Acid:
Synthesis, Crystal Structure and as a Fluorescence Sensor to Acetone and Th* Ion

LI Zhen-Hua LUO LI-Lin WAN Chong-Qing HU Yue-Qi ZHOU Ruo-Han LI Xia*
(Department of Chemistry, Capital Normal University, Beijing 100048, China)

Abstract: Taking 3-(4'-carboxyl-phenyloxy) benzoic acid (3,4’ -H,oba) and phenanthroline (phen) as ligands, two
coordination polymers (CPs) [M(3,4"-oba)(phen)(H,0)], (M=Zn (1), Cu (2)) were synthesized by hydrothermal method
and their structures were characterized by X-ray single crystal diffraction. CP 1 features a one-dimensional chain
structure. The coordination environment of Zn** ion is [ZnO,N,], forming tetragonal vertebral configuration. The Zn*
ions are linked by 3,4'-oba ligands through u,:n'n%u,:n'n° coordination modes. CP 2 has a structure with [CuO,N,]
coordination unit. Ligand 3,4'-oba uses the pattern of w,: 'n"u, : 9'n' to connect two Cu** to form a 1D zigzag chain
structure. The 1D chain forms a 2D supramolecular network structure through hydrogen bonds (C—H---O in 1 and
O—H---0 in 2). Ligand phen coordinates with Zn**/Cu*" by bidentate chelation mode. CP 1 showed strong fluores-
cence, which is attributed to the 7*-7 transition of the ligand. The fluorescence properties of 1 in different solvents
and the fluorescence sensitization effect on lanthanide metal ion were studied. The fluorescence of CP 1 was
quenched by acetone molecule, and it can sensitize the rare earth metal Th* ions to emit strong green fluorescence.

Therefore, 1 can be used as a fluorescence sensor for detecting acetone molecule and Th* ion. CCDC: 2005286, 1;

2005285, 2.
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1.1 R 5{=E

3, 4'-H,oba, phen ., Zn(NO,),-6H,0 #l1 Cu(NO,),*
3H,0 ¥ o A Al i AR 2 i — 2P Alifk

BT AL #3845 Bruker Smart Apex II CCD X S
B AT Elementar Vario EL JGZ 431X . H 3L F
-7000 B F-4500 B 2507366 EEAL (HCT-2 22 #4 -

PEE 3 7 4% . Bruker Tensor37 A4 21 4 6 1% 49 #1 4L
(KBr JE H) . H AH 24 smartlab9K ¥ X 52437 5%
(XRD, Cu Ko, A=0.154 184 nm, U=40 kV, /=150 mA ,
20=5°~50°).,
1.2 CPsHIAR

CP 1: % Zn(NO,),-6H,0(0.1 mmol). 3, 4’ -H,oba
(0.1 mmol) ., phen(0.1 mmol), 10 mL Z& 1% /K Fl 1 mL #Y
NaOH % (1 mol - L™)UA 25 mL 28 DU 3R 2 M5 N 4 1)
NN 22, 7E 120 CHIZRM T I3 d G R %
A, o UEAE B TE AR SR R 61%, TR
I3 T Co6H  N,0oZn 1 115518 (%) : C 60.02, H 3.46,
N 5.39; S5 {H (%) : C 60.07,H 3.32,N 5.14, 21486
7% (KBr, cm™): 3 413(vs), 1 745(m). 1 501(m), 1 464
(m).1 412(m). 1 371(s). 1 293(m). 1 245(w). 1 164(s).
1 065(s). 1 014(s).949(w).782(s).767(m) . 733(m) 691
(W) .662(w) 611 (vs).568(m).522(w) 466(w) 415(w).

CP 2: % 1 # i Zn(NO,),-6H,0(0.1 mmol) i Cu
(NO,),*3H,0(0.1 mmol) R4 , SrAFHAD SR 15
W A PR AR, 7 %l 58%, ot R 4 B %
CyoH N0, Cu FY T3 (E (%) : C 60.24, H 3.48,N 5.41;
SEE (%) : C 60.02,H 3.29,N 5.54, £L4MGRE(KBr,
em™): 3 413(vs), 1 743(m). 1 503(m). 1 464(m). 1 412
(m).1371(s). 1 291(m). 1 246(w). 1 164(s). 1 064(s).
1 012(s). 949(w). 782(s) . 767(m) . 731(m). 693(w) . 664
(W) .615(vs).568(m).523(w) 466(w) . 415(w).
1.3 CPs & EHHNE

Pk KNG 1 HLE W RE RS 1 SR R i 1(0.2
mmX*0.2 mmX0.2 mm) FRE T 2(0.2 mmX0.2 mmx0.2
mm), f Smart Apex Il CCD X S £ 50 i 37 AL A T
W, 28 47 55 51 0 8% B A 4K 1Y Cu KA =0.154 184
nm) i FHE AT FHEIE A CPs (1) SR %d5 . CPs
) AR 4548 i SHELXS-97 1 SHELX L4 5 JH B
ek i, O P B I &0 i 2 SR I A bR X
AR TR AR SUE 53 3R FH 45 1] [R] P 05 ) S 1k
L R R AT R B /N A IMB IE . F 1N LA
211 B SR RBICH , 2% 2 SRR 1R 2 0 S K

CCDC:2005286,1;2005285,2.
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®1 CPs1M2MRELHE
Table 1 Crystallographic data of CPs 1 and 2

cp 1 2
Empirical formula CyeH gN,O¢Zn CyeH,sN,0,Cu
Formula weight 519.79 517.96
Temperature / K 293(2) 173.00(10)
Crystal system Triclinic Monoclinic
Space group P1 P2 /c
a/nm 0.820 85(3) 0.700 580(10)
b/ nm 1.089 02(3) 1.81523(3)
¢/nm 1.28245(3) 1.73731(3)
al(°) 90.006(2)
B1(°) 92.755(2) 98.975(2)
v /(%) 109.212(3)
Volume / nm? 1.081 16(6) 2.182 31(6)
A 2 4
D, /(g-cm™) 1.597 1.576
p/ mm™! 2.000 1.831
F(000) 532.0 1 060.0
20 range / (°) 8.6~133.192 9.746~133.15
Index ranges -9<h<9,-12<k<12,-15<[< 14 -6<h<8 -17<k<21,-20<[<20
Reflection collected 11 024 12 246
Independent reflection 3774 (R,,=0.055 8, R ,=0.044 0] 3857 (R,,=0.047 7, R,=0.038 2)
Data, restraint, parameter 3774,2,316 3857,0,317
Goodness-of-fit on F'? 1.100 1.051
Final R indexes [I>20(1)] R,=0.048 9, wR,=0.142 6 R,=0.037 6, wR,=0.104 7
Final R indexes (all data) R,=0.056 9, wR,=0.156 4 R,=0.039 8, wR,=0.106 2

F2 CPs1f2MFEEKOm)FIER()
Table 2 Selected bond lengths (nm) and angles (°) for CPs 1 and 2

1
Zn1—02 0.200 9(2) Zn1—01 0.209 1(3) Zn1—N2 0.210 5(3)
Zn1—06i 0.202 1(2) Znl1—N1 0.215 3(3)
02—7n1—06 104.55(11) 06A—7Zn1—01 91.44(11) 01—Zn1—N2 151.49(11)
02—7Zn1—01 101.40(10) 06—7Zn1—NI1 156.32(12) N2—Zn1—N1 78.18(11)
02—Zn1—N1 98.27(11) 06—Zn1—N2 89.45(10)
02—7Zn1—N2 105.94(10) 01—Zn1—N1 90.14(11)
2
Cul—05 0.194 38(15) Cul—06 0.225 56(16) Cul—N2 0.202 92(18)
Cul—O01’ 0.196 19(15) Cul—NI1 0.203 99(17)
05—Cul—O01! 92.12(6) 01—Cul—N2 93.75(6) N2—Cul—N1 81.15(7)
05—Cul—06 95.59(6) 01—Cul—06 98.79(6) N1—Cul—06 93.36(7)
05—Cul—N2 169.14(7) 01—Cul—N1 167.03(7)
05—Cul—N1 91.17(7) N2—Cul—06 92.53(7)

Symmetry codes: 'x, y, —=l1+z; x, y, 14z for 1; ' 1=x, =1/2+y, 3/2—z; 1" 1—x, 1/2+y, 3/2—z for 2.
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=168.07°; Hip— %45 1Y 3,4 -oba it iR I
(1) 55— AR T (03) 5 5 — 54 3,4 -oba TR R I
()R 7 (H22) 8 i S, C22—H22---03 1 022 5
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Bl1 CP1MZEH: (a) Zn IECALIRBEIRL; (b) —ZEGRIRIAT; (o) —4EH 7 T-45 1K

Fig.1 Structure of CP 1: (a) coordination environment of Zn** ion; (b) 1D chain; (c) 2D supramolecular architecture

Symmetry codes: ' 1=x, =1/2+y, 3/2=z; 1 1-«x, 1/2+y, 3/2—z
K2 CP2MYEHY: (a) Cu® MECAL IR (b) —HEHEIRIEL; (o) —4ER 73 45 &

Fig.2 Structure of CP 2: (a) coordination environment of Cu** ion; (b) 1D chain; (c) 2D supramolecular architecture
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Fig.3 Emission spectra of ligands phen, 3,4"-H,oba
and CP 1
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(a) Emission spectra of CP 1 dispersed in different solvents; (b) Fluorescence intensities of CP 1 in different solvents
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Fig.5 (a) Fluorescence spectra of CP 1 aqueous solution after adding different volumes of acetone; (b) Fluorescence intensity

of CP 1 in different volume fractions of acetone; (c) Linear relationship between fluorescence intensity of CP 1 and

different volume fractions of acetone; (d) Fluorescence intensity of CP 1 in different interfering solvents with and

without acetone
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Fig.6 (a) Fluorescence spectra of Ln**@1/H,0 solution; (b, ¢) Fluorescence spectra of Th**@1/H,0 solution with different

concentrations; (d) Linear relationship between fluorescence intensity of 1 and concentration of Th**
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Fig.7 (a) Fluorescence spectra of Th@1/H,0 suspension after addition of other mental ions (Cu*, Co*, K*, Ni**, Ag®, Zn*);

(b) Fluorescence intensity of Th@1/H,0 suspension after addition of other metal ions
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Fig.8 (a) Cyclic experiment of luminescence sensitization of CP 1 to Th™ in water; (b) XRD patterns of CP 1

after fluorescence sensing Th**
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