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Synthesis, Crystal Structure and Properties of a
2D Coordination Polymer: [Cd(C,0,)(C;)N,Hs)(H,0)].

LU Yan-Chun AN Chang-Xue ZHANG Zhi-Hui* YANG Hong GAO Hong LI Xiu-Rong
(Department of Chemistry, Nankai University, Tianjin 300071)

Abstract: The 2D network coordination polymer of Cd! with 1,10-phen and squaric acid, [Cd(C40,)(C1,N,Hg)(H,0)],,
has been synthesized by the hydrothermal method through self-assembling, and it’s molecular structure has been
characterized by X-ray single-crystal structure analysis. The results show that Cd (Il) is in six-coordinated
distortered octahedron environment containing two N, three O . and one O,q,.. The square bridging links three
metal centers through a novel u-1,2,3 coordination model, and which is further assembled into 2D network
coordination polymer.

The fluorescence at solid state and the thermal stability of the title complex have been studied. The

coordination polymer presents a good fluorescent property and thermal stable property, and has potential

application prospects. CCDC: 285037.
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1.1 RAFEXE

TR CH04AR)HA Acros 23 H 7 i, CA(NO5), -
4H,O(AR.)FIABHE & Mk C,HgN,- H,O(A.R.) R K HE AL
SR A E L DL R R 2 A B AR
AL . PE240 JT % 43 H14X , Shimadzu TR-408 %! £1
HROEIEAL (KBr JE i), SPEXFL212 %% 1 )t 3% 4%
NETGZSCH TG-209 # 43 #7 4% , Bruker Smart 1000
CCD X SR AT S,
1.2 [Cd(C40.)(Ci2N-Hg)(H:0)]1, BI & A%

¥ 0.154 g (0.5 mmol) Cd (NOs),-4H,0,0.057 g
(0.5 mmol) C4H,0,,0.099 ¢ (0.5 mmol) C,HgN,-H,0
12 mL H,0 IRA , mHE A5 B AN RUR S
I AT I A5 B0 B2 g 248 N S AR 325 60% , B 9 0 B
AP IS TN, TE 160 CM1E 36 h; AJELLS
°C-h Y B T 30 P U 0 2 R R, D
33 A POR R, S8 5 I Z2 1R K R Jo K & Bk
WP T AP TR 82% (VAT TR 4T .
CiHoCdNOs TH5AH (%):C,45.43;H,2.37;N,6.62,
SCEGH . CL,45.16;H,2.64;N,6.95, £I 4615 (KBr,
em™):3 068(s),2 182(m), 1 788(w), 1 650(m), 1 620(s),
1592(s),1 540(s),1 471 (vs), 1 343(s),1 218(m), 1 140
(m),1071(m),849(s),729(s),638(s).
1.3 BREWIW

PR SF 4 0.34 mm x 0.22 mm x 0.12mm 9
5L 7E Bruker Smart 1000 CCD X #4117 434X
b, A SR A S RALN Mo Ka 572\ =
0.071 073 nm) S HEAT HF 5 B2 £ ds S 7 2.06°<6<27.82°
0 [ N 2L IR 9303 AT AR, i 3200 ANl ST AT
I (R,,=0.022 5) ] T 4544 gt By FE 1F |, 4= ¥ i 2 4%
W4T T Lp A F MG IE , SR E5#4 th B
Pk i dine A R U AR A R T B R R 25 ME

FESE G O SRAS ) X 4 AR AR AU T AR bR S A 1] S
PERSHOET P2 AT 25 i D SR RS B iR
JG — U F R=0.018 9,w0R=0.043 6,GOF=1.018,
e KA /N FRIEAE J 315 e'nm>,-414 e-nm>, 4
REW, B RIKIEESMFR, FHEE P22,
i i 288 @=0.923 33(11) nm,5=0.769 09(9) nm,c=
1.972 8(2) nm; A V=1.40093) nm’*,Z=4 ,M,=
422.66,D.=2.004 g-cm™,u=1.591 mm™, F(000)=832,
CCDC 285037,
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K1 BCEWMN T aii
Fig.1 Molecular structure of the complex
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[0.226 08(16) nm].Cd(1)-N(2)[0.23 91(2) nm].Cd(1)-
N(1)[0.23230 (19) nm], Fliim] J5 n] (9 8K Cd(1)-
0 (3B)#4[0.230 70 (17) nm].Cd (1)-0 (4)[0.230 51 (18)
nm], 7 18 P T8 5 A 50 0 O(6A#3-Cd(1)-N(1)
[93.56(6)°].0(1)-Cd (1)-N (2)[92.24(7)°] N (1)-Cd (1)-N
(2)[71.31(7)°].0(1)-Cd(1)-O(6A)#3[103.21(6)°], (&t il
h360.32°), B Cd 5t FE A 7E o 16 P18 F[Cd(1)
JE {15 21 T S T 1 O B4 B S R 0.028 7 nm], il i)
B O4)-Cd(1)-0(3B)#4 M 175.35(7)°, e W] 3 I
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Table 1

Selected bond lengths (nm) and bond angles (°)

0(6A)-Cd(1)#1
Cd(1)-0(6A)#3
Cd(1)-N(1)

0.229 34(15)
0.229 34(15)
0.232 30(19)

0(A)-Cd(1)#2
Cd(1)-0(4)
Cd(1)-N(2)

O(6A)#3-Cd(1)-N(1) 93.56(6) 0(4)-Cd(1)-N(1)
0(1)-Cd(1)-N(2) 92.24(7) O(6A#3-Cd(1)-N(2)
O(3A#4-Cd(1)-N(2) 83.11(7) N(1)-Cd(1)-N(2)
Cd(1)-0(1)-H(1B) 107.1 C(14)-0@)-Cd(1)
C(1)-N(1)-Cd(1) 116.83(14) C(3)-N(2)-Cd(1)
0(1)-Cd(1)-O(6A 3 103.21(6) 0(1)-Cd(1)-0(4)
0(1)-Cd(1)-O(3A)#4 89.13(6) O(6A)#3-Cd(1)-0(3A)#4
0(1)-Cd(1)-N(1) 163.21(6) C(16)-0(6A)-Cd(1)#1

0.226 08(16)
0.230 70(17)

0.230 70(17)
0.230 51(18)

Cd(1)-0(1)
Cd(1)-0(3A)#4

0.239 1(2)
83.89(7) O(3AW#4-Cd(1)-N(1) 92.10(7)
158.64(7) 0(4)-Cd(1)-N(2) 93.36(7)
71.31(7) Cd(l)—()(l)-H(]A) 110.6
127.31(15) C(12)-N(1)-Cd(1) 124.71(17)
127.32(18) c@ ) N(2)-Cd(1) 114.38(15)
94.03(6) 0(6A)#3-Cd(1)-0(4) 100.08(6)
82.46(6) 0(4)-Cd(1)-0(3A)#4 175.35(7)
130.29(16) C(13)-0(3A)-Cd(1)#2 131.53(15)

Symmetry codes: #1: x+1/2, —y+1/2, —z; #2: x, y+1, z; #3: x—1/2, —y+1/2, —z; #4: x, y-1, z.
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(14),0(5)-C(15) % 0(6)-C(16)8 K 431 R 0.125 0(3),
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T RAET —ERENEE, 15 c=0m5
C-O SR IR 1Y C(13)-C(14),C(14)-C(15),C
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Fig.2 2D network structure of [Cd(C,04)(C1,N,Hg)(H,0)],
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Fig.3 TG curve of the complex
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Fig.4  Fluorescence of the complex at solid state
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