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Synthesis, Crystal Structure and Properties Research of Zn/Cd Coordination
Polymers Based on 4, 4’-Biphenyldicarboxylic acid

TAO Wu LIU Jie-Min* ZHENG Yan-Jun SUN Chang-Yan
(The School of Chemical and Biological Engineering, University of Science and Technology, Betjing 100083, China)

Abstract: Two coordination polymers {[Zn(bpdc)(H,0),] -H,0}, (1) and [Cd(bpdc)(H)0),], (2) (Hsbpdc=4, 4’-
biphenyldicarboxylic acid) had been synthesized by gel diffusion method. The crystal structure has been determined
by X-ray single crystal diffractometry. The results revealed that compound 1 crystallized in monoclinic system with
space group C2/c, a=0.693 66(11) nm, 6=3.160 7(5) nm, ¢=0.626 80(9) nm, 8=96.467°, and compound 2 crystallized
in orthorhombic system with space group Pnma, a=0.586 69 (7) nm, 6=2.914 1 (4) nm, ¢=0.786 63 (10) nm. The
complexes were stable up to 400 °C, and had strong emission at room temperature. CCDC: 800390, 1; 800393, 2.

Key words: gel diffusion method; 4, 4'-biphenyldicarboxylic acid; thermal stability; luminescent property
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Table 1 Crystal structure parameters of compound 1 and 2

1 2
Empirical formula 7ZnCH.,0, CdC4H,0¢
Formula weight 359.62 388.64
Crystal system Monoclinic Orthorhombie
Space group C2/e Pnma
a/ nm 0.693 66(11) 0.5.866 9(7)
b/ nm 3.160 7(5) 2914 1(4)
¢/ nm 0.626 80(9) 0.786 63(10)
B/ 96.467
Volume / nm? 1.365 5(4) 1.344.9(3)
A 4 4
D./ (g-cm™) 1.749 1.919
F(000) 736 768
Temperature / K 294(2) 293(2)
Absorption coefficient / mm™ 1.833 1.649
Crystal size / mm 0.40x0.15%0.13 0.44x0.26x0.24

0 range for data collection

2.58°t0 27.57°

2.68° to 27.50°
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Limiting indices

Reflections collected/unique (R;,)
Completeness to 0=27.57°/ %
Absorption correction

Max. and min. transmission
Refinement method
Data/restraints/parameters
Goodness-of-fit on F?

Final R indices (I>20(1))

R indices (all data)

Largest diff. peak and hole / (e-nm™)

-8<h<9, -40<k <23, -8<I<8
4044/1571(0.033 1)

98.9

Semi-empirical from equivalents
0.796 6 and 0.5276

Full-matrix least-squares on F*
1571/4/114

1.043

R=0.0315,wR,=0.0756
R=0.0479,wR,=0.0819

0.306 and —0.430

-T<sh<5, -37sk<18, -10</<6
5662/1577(0.029 9)
99.7

0.6930 and 0.5307

1577/2/106

1.296

R=0.0529, wR»=0.1180
R,=0.0580, wR,=0.1200
2.326 and —4.354

CCDC:800390,1;800393,2,
2 HR5iTR
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Table 2 Selected bond distances (nm) and bond angles (°) of complex 1 and 2

0(3)-Zn(1) 0.216 17(17) Zn(1)-0(3) 0.218 93(17) Zn(1)-Zn(1)i 0.313 40(5)
Zn(1)-0(3)-Zn(1y 92.16(7) 0(1)-Zn(1)-0(3) 92.01(7) 0(3)-Zn(1)-Zn(1) 44.27(5)
0(1)-Zn(1)-0(1)" 180.00(2) O(1)-Zn(1)-Zn(1y 76.84(5) 0(3)"-Zn(1)-Zn(1) 136.43(5)
0(1)-Zn(1)-0(3)" 90.70(7) 0(1)ii-Zn(1)-Zn(1y 103.16(5) 0(3)-Zn(1)-Zn(1) 43.57(5)
0(1)-Zn(1)-0(3) 89.30(7) 0(3)ii-Zn(1)-Zn(1y 135.73(5)

Cd(1)-04) 0.225 5(9) Cd(1)-03) 0.237 2(7) Cd(1)-0(1) 0.243 5(5)

Cd(1)-02) 0.230 5(5)

0(2)-Cd(1)-0(3) 85.66(15) 0(3)-Cd(1)-0(1) 92.53(17) 0(1)-Cd(1)-O(1y 80.8(2)
0(4)-Cd(1)-03) 84.8(3) 0(3)'-Cd(1)-0(1) 139.47(11) 0(4)-Cd(1)-0(2) 93.85(15)
0(2)-Cd(1)-0(3)" 84.57(12) 0(4)-Cd(1)-0(1y 91.3(3) 0(2)i-Cd(1)-0(2) 166.1(3)
0(3)-Cd(1)-0(3) 90.24(15) 0(2)-Cd(1)-0(1) 55.40(16) 0(4)-Cd(1)-0(3) 175.003)
0(4)-Cd(1)-0(1) 91.3(3) 0(2)-Cd(1)-0(1Y 135.96(17)
0(2)-Cd(1)-0(1) 55.40(16) 0(3)-Cd(1)-0(1Y 92.53(17)

Symmetry transformations used to generate equivalent atoms:

1ot —at2, y, =2+ 1/2; a2, —y+2,-2; T, —y+2, 2=1/2; 2: ', —y+3/2, z; w+1/2, y, —z+1/2
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Symmetry code: '—x+2, v, —z+1/2; "—x+2, —y+2,~z; ", —y+2, z—1/2
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Fig.1 Coordination environment of Zn(Il) ion in
compound 1 with thermal ellipsoids at 40%
probability level
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Fig.2 1D chain along the a axis of compound 1
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Fig.5 Thermogravimetric analysis curve of
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Fig.6  Solid-state fluorescent emission spectrum of

compound 1 and 2 at room temperature

SE k.

[1] Chen L, Yang Y, Jiang D L. J. Am. Chem. Soc., 2010,132:
9138-9143

[2] Yauhen Y K, Maximilian N K, Joaquin S, et al. Inorg. Chem.,
2010,49:11096-11105

[3] Marta A, Tatiana R A, Margarida M A, et al. Inorg. Chem.,
2010,49:6865-6873

[4] Sophia L, Israel G. Cryst. Growth Des., 2010,10:4596-4606

[5] Sankarasekaran S, Arun K B, Partha S M. Inorg. Chem.,
2010,49:10235-10237

[6] Chen B L, Xiang S C, Qian G D. Accounts Chem. Res., 2010,
43:1115-1124

[7) Li Z X, Hu T L, Ma Hong, et al. Cryst. Growth Des., 2010,
10:1138-1144

[8] Zhang J W, Junk M J, Luo J T, et al. Langmuir, 2010,26:
13415-13421

[9] Pan L, Kristie M, Hayden A, et al. J. Am. Chem. Soc., 2003,
125:3062-3067

[10]Zhao D, Timmons D J, Yuan D Q, et al. Accounts. Chem. Res.,
2011,44:123-133

[11]Zhao X Q, Zhan B, Yan S P, et al. Inorg. Chem., 2007.46:
5832-5834

[12]LUO Fei-Hua(% &%), HU Zong-Qiu(# %% k), YANG Li
(B #0), et al. Chinese J. Inorg. Chem. (Wuji Huaxue Xuebao),
2010,26(4):682-686

[13]Daniel L, Jrg L, Jan G, et al. Inorg. Chem., 2011,50:213
-219

[14[Huang X G, Wang Q, Yan X H, et al. J. Phys. Chem. C,
2011,115:2332-2340

[15]Zhang C F, Liu A, Qian D J, et al. Applied Materials And
Interfaces, 2009,1:1250-1258

[16]Pal R R, Higuchi M, Kurth D G, et al. Org. Leit., 2009,11:



2424 /TR | R A= = - %5027 %
3562-3565 2003,6:690-693

[17]LI Rong-Xun(Z= %€ i), DENG Yue-Yi(*$ H X), LIU Bao-
Cheng (X & 1), et al. Chinese J. Inorg. Chem. (Wuji
Huaxue Xuebao), 2010,26(4):609-614

[18]FU Jun-Dan(f# 1), YE Li-Qing("t #i %), ZHANG Chun-
Yan(5K F#), et al. Chinese J. Inorg. Chem. (Wuji Huaxue
Xuebao), 2011,27(1):179-183

[19]LIU Hong-Wen(X 7 30), LU Wen-Guan(J X 5%). Chinese J.
Inorg. Chem. (Wuji Huaxue Xuebao), 2010,26(3):529-532

[20]Sarma R, Deka H, K Boudalis A, et al. Cryst. Growth Des.,
2011,11:547-554

[21]Wang Y Q, Jia Q X, Gao E Q, et al. Inorg. Chem., 2010,49:
1551-1560

[22]Wang X Y, Sevov S C. Inorg. Chem., 2008,47:1037-1043

[23]He J H, Zhang Y T, Yu J H, et al. Mater. Res. Bull., 2006,
41:925-933

[24]Shi X, Zhu G S, Wang X H, et al. Cryst. Growth Des., 2005,
5:207-213

[25]Rosi N L, Kim J, Eddaoudi M, et al. J. Am. Chem. Soc.,
2005,127:1504-1518

[26]Long L. S, Ren Y P, Ma L H, et al. Inorg. Chem. Commun.,

[27]Pan L, Ching N, Huang X Y, et al. Inorg. Chem., 2000,39:
5333-5340

[28]Fang Q R, Zhu G S, Jin Z, et al. Angew. Chem., 2007,119:
6758-6762

[29]Zhou L J, Wang Y Y, Zhou C H, et al. Cryst. Growth Des.,
2007,7:300-306

[30]Liang Y C, Hong M C, Cao R, et al. Inorg. Chem. Commun.,
2001,4:599-601

[31]Kongshaug K O, Fjellvg H. J. Solid State Chem., 2004,177:
1852-1857

[32]Zheng Y, Calvez G, Kerbellec N, et al. Inorg. Chem. Acta,
2009,362:1478-1484

[33]Kerbellec N, Daiguebonne C, Bernot K, et al. J. Alloy Compd.,
2008,451:377-383

[34]ZHANG Jun-Jun(5K 2 3#), YANG Nian-Fa(FH4F %), ZHANG
Chun-Hua (5K & %), et al. Chinese J. Inorg. Chem. (Wuji
Huaxue Xuebao), 2010,26(3):533-536

[35]KANG Wei(F 1), DENG Zhao-Peng(XF JE ), GAO Shan
(#5 W), Chinese J. Inorg. Chem. (Wuji Huaxue Xuebao),
2011,27(1):131-134



