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Abstract: In this paper, a new coordination polymer of [ Cd( p-nitrobenzoic acid), (en) H,0] (1) was syn-
thesized, based on CdCl,, p-nitrobenzoic acid and ethylenediamine (en), and its structure was analyzed.
First, a compound( compound 1) was hydrothermally synthesized. Second, compound 1 was structurally meas-
ured using single-crystal X-ray diffraction. Then, compound 1 was structurally characterized using infrared
spectrometry ( IR ), elemental analysis, power X-ray diffraction ( PXRD ) and thermogravimetric analysis

(TGA). Finally, the fluorescence property of compound 1 was measured at room temperature. Experimental
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results indicate that compound 1 was linked into a three-dimensional (3D ) supramolecular structure by

N-H---0,0 -H---O and C - H---O hydrogen bonds. Compound 1 demonstrated fluorescent properties. Its

peak of excitation was 266 nm and its peaks of emission were 377 nm and 444 nm. The fluorescent properties

of compound 1 mainly come from the transition from the ligand to ligand. Compound 1 may be a fluorescent

material with potential for further development.
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Tab.1 Crystal parameters and structural optimization parameters for compound 1

BLaw 1 ZH
o Ci6H;5 CdN, O, TR R mER
it 522.74 A/ nm’ 1.939 9(6)
Z3 Al Pnma /K 296(2)
Z 4 a/nm 0.618 31(11)
F(000) 1048 b/nm 2.236 1(4)
0 JER/(°) 1.713 ~28. 145 ¢/nm 1.403 1(3)
D,/(Mg+m?) 1.790 o/ (°) 90
GOF 1.024 B/(°) 90
w/mm " 1.185 v/ (°) 90
R (B ( & EBEHR) R, =0.040 2, wR, =0.063 3 M7 ATH (R, 2 417(0.031 2)
RME[1>20(1) ] R, =0.027 3, wR, =0.057 4 WA T 11 300
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Fig. 1 Asymmetric structure of compound 1( symmetry code; #1i, x, 0.5 -y, z)

*2 BEAEYMIWEENFEMEK(om)fgERH(°)
Tab.2 Main bond lengths(nm) and bond angles(°) in compound 1

b2 K /nm s HK/nm 1275 L/ nm

Cdl - 01 0.255 4(2) Cdl - 02 0.2347(2) Cdl - 05 0.231 1(3)

Cdl - N1 0.234 1(3) Cdl - N2 0.229 4(3) Cdl - 01’ 0.255 4(2)

cd1 - 02! 0.2347(2)

b2 M) b2 A (0) b2 A (0)
01' - Cdl - 01 172.00(9) 02 - Cdl - o1 135.03(7) 02 = Cdl - 01 135.03(7)
02" - Cdl - 02 82.19(9) 02! - Cd1 - 01 52.85(6) 02 - Cdl - 01 52.85(6)
05 - Cdl - 01’ 89.50(6) 05 - Cdl - 01 89.50(6) 05 - Cdl - 02! 88.24(10)
05 - Cdl - 02 88.24(10) 05 - Cdl - N1 172.25(12) N1 -Cdl - 01 89.96(6)
N1 -Cdl - 01’ 89.96(6) NI - Cdl - 02 97.58(7) N1 - Cdl - 02 97.58(7)
N2 - Cdl - 01 86.09(5) N2 - Cdl - 01’ 86.09(5) N2 - Cdl - 02! 138.82(4)
N2 - Cdl - 02 138.82(4) N2 -Cdl -05 95.21(13) N2 - Cdl - N1 77.04(10)
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Fig.2 (a)1D chain structure; (b)2D layer structure; (¢)3D supramolecular structure( symmetry codes:ii,1 —x, -0.5
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®3 YW1 SEER(nm)FERA(°)

Tab.3 Hydrogen bond distances(nm) and angles(°) in compound 1

D-H d(D-H) d(H+-A) Z/DHA d(D-A) A
N1 - H1 0.089 0.232 168 0.320 2(3) 04"
N2 - H2 0.089 0.242 155 0.324 5(3) 02"
05 - H5A 0.077 0.222 133 0.279 7(3) 02"
05 - H5B 0.089 0.248 101 0.279 7(3) 02"
(2 - H2A 0.097 0.242 109 0.288 6(5) 04"

YA i, 1 —x, —0.5+y, 1 —z;iii,] +x, 0.5 -y, z; iv,0.5+x, y, 0.5 -z; v,0.5+x, 0.5 -y, 0.5 —z; vi,2 —«,

-y, 1-z
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Fig.3 IR spectrogram of p-nitrobenzoic acid
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Fig.4 IR spectrogram of compound 1
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Fig.5 PXRD patterns of compound 1

75.44% ) , AT LIHERT A RS BR T RS X i B H R
)

U2 Rt NN &7 o i e W/ 77 o N SR £
Hral AR =Pyl e CdO.

110
100 F
90
S 80f
g 70p
£ 60f
2 S0f
40f
30F
20 : : . . .
0 200 400 600 800 1000
Temperature/°C
K6 a1 i
Fig.6 TG curve of compound 1
300p 377 nm
250+ 266 nm 444 nm
= 200f
N
£ 150t
g
£ 100}
50
O.
1 i 1 " 1 " 1 " 1 i 1 " 1 " 1 "
200 250 300 350 400 450 500 550
Wavelength/nm
K7 =ilFAFFEAY 1 RPO6ER
Fig. 7 Photoluminescence spectra of compound 1 at

room temperature

3.5 BEW1 KA
TEERFM XA 1 4T B AYEOE B



308

Hh DG

2%

M, 4R AN 7 Frs o BLA 11 266 nm AR
% AE 377 nm Fll 444 nm 40 BT K ST 8 T
BCRH m " - BRIT, A AR HAT R4 B D6 PO

XA FE A B R S BCAAR , & — ek il Bl B A4 B 2 &
T RAY[Cd(XMAERPER), (LK)
H,0]., fiF N-H--0 , O-H-0 il C-H-+0 %

au
HBo

4 % ® T-BOW KA M AT T PRAIRIE IR T B2
Ve, R IZ AP RERAT R B 5B RE,
ASCRHUKIAG BOE, SR E T h0es 7, (OB T BA R AR 4 T 5

S 3K

(1] R, 3R, KA, 5. G-I SGURBORH AR N LB T ] B % ,2015,8(4) :651-666.

ZHANG X X, LI B,ZHANG L M, et al.. Sensing application and mechanism of organic-inorganic nanocomposites|[ J ].
Chinese Optics ,2015,8(4) :651-666. (in Chinese)

(2] #dF, RO, 35 XA, 4 BRECE W) 2T BN HL I R IR 1O IFFE LT ] . A4t 57,2016 ,44(3) :348-354.

WEI X P,LIANG SH CH,HUANG W G,et al.. Study on molecularly imprinted sensor based on photocurrent response for
Ni-complex[ J]. Chinese Journal of Analytical Chemistry,2016,44(3) :348-354. (in Chinese)

[3] #5794 58, K25, 5. KIS BB 7 ROEPEREDITE LT ] 241 4e 5 ,2011,39(7) : 1109-1112.

WEI Q H,HAN L. J,DYAN Y N, et al. . Electrochemiluminescence of two Iridium( I ) complexes[J]. Chinese Journal of
Analytical Chemistry,2011,39(7) :1109-1112. (in Chinese)

(4] pthah, g B 3 ak k. B CIV) M BCR TS W R i 4 RAE S T S AR IS P E [T . 2 A7 4L 52,2010,38 (12)
1809-1812.

XIE W L,YANG P H,CAI J Y. Synthesis, characterization and antioxidation activity of Germanium( [V ) -quercetin com-
plex[J]. Chinese Journal of Analytical Chemistry,2010,38(12) :1809-1812. (in Chinese)

[5] WUL, GUO X L., WANG Z J,et al.. Syntheses, crystal structure, and fluorescent property of a new (4,10)-connected
3D Cd( II) coordination polymer[ J]. Chemistry Letters,2015,44(4) :451-453.

[6] LAN A J,PADMANABHAN M,LI K H,et al.. Two-dimensional coordination polymers of Zn( [[ ) and Cd( Il ) derived
from 3,3",5,5-azobenzenetetracarboxylic acid exhibiting solvent facilitated structure reversibility[ J ]. Inorganica Chimica
Acta,2011,366(1) :68-75.

(7] T, £8%,200%,5F. WEY Zn(5-fif 5-8- 52 FEm M), Y& L 454 S5 e[ J]. AL 53X A1, 2015,37
(12):1113-1117.

LUO Y N,JIANG H Y,LIU X Y et al.. Synthesis, structure and fluorescent property of coordination polymer of [ Zn(5-
nitro-8-hydroxyquinoline), ] [ J]. Chemical Reagents,2015,37(12) :1113-1117. (in Chinese)

[8] WU T,XU HY,KONG F Z,et al. . Synthesis and structure of a Mn( II ) -triazolyl coordination polymer consisting of dinu-
clear units[ J]. Chinese of Journal Structural Chemistry,2012,31:1557-1562.

[9] LIUWL,YU]J H,JIANG J X, et al. . Hydrothermal syntheses, structures and luminescent properties of Zn( Il ) coordina-
tion polymers assembled with benzene-1,2 ,3-tricarboxylic acid involving in situ ligand reactions[ J|. Crystal Engineering
Communications ,2011 ,13(7) :2764-2773.

[10]  AA#, 5, B L. WIED M~ H RSB ECE WA IR BGRAELT]. A 5 3 A 4] 37,2017 ,34.67-68.

YOU L Y,LI D,MA CH H. Synthesis and characterization of phloroline terephthalic acid metal complexes[J]. Scientific
and Technological Innovation Information,2017,34 .67-68.

[11] DEMET O,DURSUN A K,ONUR S, et al.. Synthesis and characterization of boric acid mediated metal-organic frame-

works based on trimesic acid and terephthalic acid[ J]. Journal of Molecular Structure ,2017,1141:261-267.

[12]  Zdfds, #Ed54e R £, 5. 4,4 -HRMEIENF IR A EEIR Zn ( 11) BB W) - G R AR R ZE M A Th (D) 25 5 A7t L

R VE R, A BB A R BC S 1
POERIE =4 0 T25H . A SCRAZ AR

[J]. kg3 5 k48447 ,2018,7.:2170-2174.
SUY J,FAN T T,ZHANG M N, et al.. 4,4-Bipyridine bridged chain Zn( I ) complex:synthesis, crystal structure and
fluorescence sensitization for Th( Il ) ion[J]. Spectroscopy and Spectral Analysis,2018,7:2170-2174.



2 Bl WA [ CAOMREARIR) , (L 1) H,0 I B & W1 2 S rife 309

[13] SHELDRICK G M,SHELXTL N T. Crystal Structure Analysis Package[ C]. Version 5. 10;Bruker AXS, Analytical X-ray
System : Madison, WI,1999.

[14] DOLOMANOV O V,BOURHIS L J,GILDEA R J,et al.. OLEX2:A complete structure solution, refinement and analysis
program[ J]. Journal of Applied Crystallography,2009 ,42.339-341.

EEE N

BB (1976—) , 2, 5 R4 W bRl
N2 R RS T, ST )
s BAHLECALR & W) )& R R BE
BF5% . E-mail :331754506@ qq. com

BHG, (1979—) , 2, % M & s
N T 2%, 2001 4R35 Al T2
Be 3 2, 2005 4 F ALK
FRAFAR - 2037, 2013 4E T M5 /R 3 Tl
REEARAFIE L2207, F BT TT 10
B A LI 3R B W 9 A M P fiE

5% o E-mail ;yanan_meimei@ 163. com

i R B B B F ) m

o UL T

® A EIR BRI 7R FOR GOSN £ 5 1 Tl AR T

o FEYIBIA W 22T h EDEEOEH AT S 2 2 T

o SL[E(RLA3CH) (INSPEC) S (fbor3CHil) (CA) MR M7 (SCiiizs k) (A1) (S HE (I RHF 3L
i) (CSA) [ BB SCHETHIRIY )™ 45 20 A [ P9 S0 40 K63 R R SCR S 122 R I8 1)

(iRERS ZR) LIS BRI G F ] 3 B S 2R B A8 R 8 3l 55 42 1) AR BR A5 [ (R Ak
HHAER H AR A i [ N ANER = B 7RSORGB BB ST ISR FIBIHTHOAR , St e e ]
WA F RO AR B 32, i A% SR F 2 A R 7 M B BB 92 ) SR, R4 7 [ B
S Bo FNAFE B, (5 SRR, nf e, B3 E Ll e AR T A AT R BRI T 2

(iR S BR)IEEA KB R G AR SF R TR AN 2 I R bORE K] 48 73 BT BE
ARG AR s W TR R TR Ot TS Bn REBCROL RN R R 3D
AU S LA PO R AU (0 R SRR R R AR A2 WOR SR E Y BN EBOR s 4528 WOR BT
TR RIR B EEAR SRR EAR BT R AR AR PF BT 5 S 50K s B 28 R e E R 5 5 2 s Al
KR EA S FG AL BEAERT TS 13

(RS ZRYAENGR T RAEE B A, BRI FIT 5 o

o Hk AR TH AR 9K % 3888 5 [ A gE—T1)5 : CN 22-1259/04
G5 WoR) S [l Br i i) 55  ISSN 1007-2780

I 2 : 130033 [ IR A A5 : 12203

i 35 : (0431)6176059 I P 50 75/ ]

E-mail ; yjyxs@ 126. com % Hik : www. yjyxs. com



	gx20190211
	中国光学2期308-309

