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Three-Dimensional Cd-MOF Based on Benzenetetracarboxilic
Acid and Bis(imidazolylmethyl)benzene Ligands:
Synthesis, Structure and Fluorescence Property
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Abstract: One new 3D metal-organic framework with formula [Cd(L),(1,3-bib)(H,0)]-H,0 (1) was prepared under
hydrothermal conditions by employing the rigid 1,2,4,5-benzenetetracarboxilic acid (H,L) as the primary ligand and
1,3-bis(1H-imidazole-1-ylmethyl)benzene(1,3-bib) as the ancillary ligand. Complex 1 was characterized by elemen-
tal analysis, infrared spectroscopy, X-ray single crystal diffractometer, thermogravimetric analysis and X-ray powder
diffractometer. The results show that complex 1 belongs to orthorhombic system, Pbca space group with cell parame-
ters: @=0.857 08(4) nm, b=1.912 23(10) nm, ¢=2.451 60(12) nm. In complex 1, the carboxyl ligand L*" chelates the
metal centers via bidentate mode. The metal centers are coordinated by L* and 1,3-bib to form a three-dimensional
structure. The fluorescent properties of 1 were studied. Complex 1 shows strong luminescent peak at 454 nm. The

luminescence of complex 1 can be quenched by acetone, MnO,” and Hg* ions, indicating that complex 1 was a good

sensor for them. CCDC: 1966559.

Keywords: 1,2,4,5-benzenetetracarboxilic acid; hydrothermal method; complex; fluorescence recognition

Wk H 191 :2020-09-23, Y g ek H 1 :2020-11-02.

[ KR4 A BB B DI 2535 H (No.S202010719031) L 4E 22 K24 5] 5:351 H (No. YDY2017-08) i AT [ S8R 5L 43 (No.CXY-2020-065) .
5 A SRFHF 3 42 (No.21763028) FIBKE V6 48 2 177 8L SR = WFFE 11550 H (No.20JS154) % Bl

“HEBEAR N, E-mail: yanghua_08@163.com



466 TG ML 4k

¥ 374

4 JE A HLHESL (MOFs) M B2 i 42 I8 35+ ol ik
(cluster) A R 94 25 ¥4 B IT.(SBUs), AA HLArF R Sk
(struts) ¥4 B = 4B 20 4549, i FHE & LT
FMA BRI B IR b2 R e
B 4 A R AT DA AE S R B
AT SN 4y PSR R )2 A 4
B0 R MOFs 5| [ Py 20 B 2 52 ik 5 0 BiF 5%
N4

FERBRBENEY R T HAZ N RE M5 H
Befr s 5, B 7 U R 16 2748, B iz o FH
SREAYINE M. 1,2,4,5- Y2 U B R(H,L)&—
AN ELA W 9 057 75 DU AR B S ORI AR 1 4 9%
o] DUAR HEVERTE 19 8 AN T AV o, 1T LA SE 2o L (XL
Vi WFERAE 2R SR B 5 RIS, JR L T SRR
WL, DL iRz ik 7 X 5 e & e
B, TR LA H 20 07 O B o F . AR
Pic A 55 5 2 A O LA B A ©AT ™, R
JEAZHA S 1, 3-8 (1 H-PE -1 -3 B )56 (1, 3-bib)
[ A B A 5 e I R i B A 0 R DL s . #E T, 3-
bib &5 A8 H L 2 AN Kk R 2 ]38 i C—C #ERT LA H
TE e , 3R A S5 KB A ) D e vk B A AR L T
nlfg.

BT, AT KL, L 1,2,4,5-38 10
TR R SR TCAA (1, 3-8 (LH- IR Mk - 1 - 35 T 5 5 >y ik By
Be A, 50 U 4 8 CA B, & A T B & P [Cd(L),s
(1, 3-bib)(H,0)] - H,0 (1), H-FI T & 7 #1448k
T X AT T B A3 ATT (TGA) Rk R X 5 4k
T 5T (PXRD) X L E5 4 1647 T R A, WF5E T Cd-MOF
S3 R R AEAN R A WL 7 TEHLAY 88 S PR ES 1
IR I DI T, 45 SR B < e A4 10 Y
N MnO, He™ B 7 HA — & M5B, LR SE
(0 FHBE T Seh

1 SEEE4sy

1.1 XA 5 EE

S AR 2 1,2,4, 5- 294 0 R (AR, BT
P TARFA BRAS 7)1, 3- X0 (1LH-R s - 1 -3 3 2
(AR, BT Rz T 3l 500 A B2 Al VN, V- 56 e
CA(NO,),(AR, Kt B85 B Ak 241 A BR A F)

SEUS T AL #8547 « f% [ BRUKER SMART APEX
I CCD PG AT Y % BRUKER EQUINOX-55 41
AMETEAL(KBr ) . 3€ [# ElementarVario EL I G
ST ZRY 2P Z545 Ao H A AR (IR 322 10 °C -

min™), 9¢ 3¢ 43 H7 4L (HITACHI F -7000) ., Bruker D8
advance X ¥k 117 97 A (48 5F I8 : Cu Ker, ¥ K -
0.154 06 nm, B JE : 40 kV, B3 : 40 mA, £ 48 /1
Fil : 5°~90°).,

12 BEWIHNERK

HERAFRIL 30.8 mg ) CA(NO,),-4H,0 (0.1 mmol),
25.4 mg 1 H,L(0.1 mmol) F1 23.8 mg [ 1, 3-bib(0.1
mmol), JITAF 4 mL DMF A1 10 mL /K B IR G H T,
P PRV A 5 BT 20 mL B9/ NI, 7E 90 CTF
N 72 h, 1580 EHCR A, 73R 85% (BT Cd it
B, JLE oM B E % CH,,CAN,0, 115 (%): C
44.58,H 3.74,N 10.95; Sl (%) : C 44.60, H 3.76,
N 10.97.

1.3 AW 1H5EENER

R4 mg FBE A1, 20 I A B & A 4 mL H g
(MeOH) , Z £ (EtOH) , N EEE(NPA) L 5 N B (IPA) & 4
(Hex) . ZJE(CH,CN) N, N-— H 3£ F Bt e (DMF) | 74 i
(CP). —H A (DMSO) . £ (PhH) . % {5 (CH,Cl) . —%&
H 52 (CH,CL,) . 2R G (EAC) K 253 1 /N B B
o BEFE IR S 30 min, A0 1 d, AEE RS T EET
PN, 25 R FW B G Y) 1 /£ DMF A HLE |
R S e 17 iR P85 e ey , P PRI PP 2 S0 K

BB IR S M 7 568 B 58 v () KA Sk 43 A 5, 4
STEC T — 2R BN [ v b 1 P T — 7K V85 R, A 1
B4 mg BL &9 15080 T 4 mL )55 51 0 1) 4 ) P9 il —
P e N 3 L R L B UL D 7 3% A
B0 AN TRV 1 DR 5 9 1) 2 i)

FREC4 mg B A 90 1 3451 i A 3] 4 mL e
il & 59 0.01 mol - 17" K, X 7K (X=80,> .CO,> .CI",
C,0. . .SCN".Br ,MnO, \NO, .10,” .PO,"), fit £} If-
7 30 min, EA0 1 d, I Ja AE S R AT AT 50
M. DGR A 25 R F W MnO, UK . KR
L5 DA AH R 9 07 3, BRI AS [ B 19 MinO, 5 980k
SRIERICR .

PRI 4 mg B A9 150 BN B 4 mL F5 5 B il
4119 0.01 mol - L' M(NO,), /K ¥ M (M=Hg™ .Na* A",
Ag" P Cd* Mg .Sr** K" . Zn> \Ni**, Co™), i HEIF
AB7 30 min, EAL 1 d, 5= RN T HEAT26
M, 2L 25 R R U], He B T2 R K
MR HE T IA [R)3 , FTAS [k BE 1) He™ 5 1 ) 5%
MR,

14 EEY1HREEHNE
TEEUN SF 258 0.20 mmXx0.20 mmX0.10 mm A4 BC



B AR TR I YRR RS (DR A FFY R B A ) = 2

3 Cd-MOF )41

L B e I 467

AWK, T =I5 T 7 Bruker APEX- 11 P AT
SEAL & AH 2 0 B R b 1Y Mo Ka 5T 28 (A =
0.071 073 nm), Yo B fir 5 5 B 5 . SR o FHE T
2, WA G A5, S AR ZE AL g AT A& IE F Olex2 B
£, 1) SHELXT F SHELXTL 5 iZ7 . /K231 By U5

L Y 5 o = R R ALY e DR B R
T R R ER F . AHWF U N
1250 C(H), 1.5 /589 OH, H)o FEAW 105k S
B, FERERK A W2,

CCDC: 1966559,

®1 BEWMIHREENERLKE

Table 1 Crystallography and structure parameters of complex 1

Empirical formula CoH,,CdN,0, D,/ (g-cm™) 1.692
Formula weight 511.78 w/ mm™! 1.132
Temperature / K 296.15 0 range / (°) 2.702~28.353
Crystal system Orthorhombic Reflection collected 23 267
Space group Phea Independent reflection 4959 (R,,=0.028 5)
a/nm 0.857 08(4) Number of observed reflection 3871
b/ nm 1.912 23(10) Data, restraint, parameter 4959, 0,274
¢/nm 2.451 60(12) Final R indexes [[>20(])] R,=0.030 9, wR,=0.071 3
V/nm? 4018.03) Final R indexes (all data) R,=0.047 7, wR,=0.078 3
A 8 GOF 1.12
F(000) 2056 Largest diff. peak and hole / (enm™) 1 046 and —463
F2 BEEWIHBIEKMER
Table 2 Selected bond lengths (nm) and angles (°) of complex 1
Cd1—0(1) 0.261 9(2) Cd(1H—0(2) 0.2347(2) CA(H—O03)#1 0.236 1(2)
Cd1—O(d)#1 0.251 9(2) Cd(1)—0(5) 0.239 3(2) Cd(1)—N(1) 0.225 8(3)
Cd1—N(4)#2 0.229 1(3)
0(2—Cd(1)—0(1) 51.83(7) 0(2)—Cd(1)—03)#1 86.06(7) 02)—Cd(1)—0@)#1 138.03(8)
0(2—Cd(1)—0(5) 78.02(8) O(3)#1—Cd( —0(1) 137.77(7) 0@3#1—Cd(1)—O0(4)# 152.93(7)
03)#1—Cd(1)—0(5) 85.50(8) O(4)y#1—Cd(1)—O0(1) 168.59(8) 0(5)—Cd(1)—0(1) 88.22(7)
0(5)—Cd(1)—0(4)#1 89.04(8) N(1)—Cd(1)—0(1) 85.77(8) N(1)—Cd(1)—0(2) 134.01(8)
N(1)—Cd(1)—0(3)#1 134.83(8) N(1)—Cd(1)—O0(4)#1 82.94(8) N(1)—Cd(1)—0(5) 84.55(9)
N(1)—Cd(1)—N@)#2 101.83(10) N(4y#2—Cd(1)—0(1) 90.14(8) N(4#2—Cd(1)—0(2) 95.87(9)
N(4#2—Cd(1)—0(3)# 191.35(9) N(4#2—Cd(1)—O(4)# 193.80(9) N(@#2—Cd(1)—0(5) 173.28(9)

Symmetry codes: #1: 0.5-x, 0.5+y, z; #2: 1-x, =0.5+y, 1.5-z; #3: =0.5+x, y, 1.5-z.
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Fig.2 Two-dimensional structure of complex 1

'

7By

B3 BEY 10 =4 mARIE

Fig.3 Three-dimensional network of complex 1
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