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Synthesis, Structure and Thermal Stability of 1-D Chain Cadmium Coordination Polymer:
{[Cd(C;H,05),] - 2H,0}, with 9-hydroxy-fluorene-9-carboxylic Acid

GAO Shan HUO Li-Hua™

ZHAO Hui

GU Chang-Sheng ZHAO Jing-Gui

(School of Chemistry and Materials Science, Heilongjiang University, Harbin 150080)

Abstract: A novel 1-D coordination polymer of {[Cd(C,4;Hq05),]-2H,0}, was synthesized and characterized by ele-

mental analysis, IR, TG and X-ray single crystal diffraction. The title complex crystallizes in orthorhombic system
with space group Pbcn, a=2.618 8(5) nm, b=1.3264(3) nm, ¢=0.716 52(14) nm. V=2.488 9(9) nm*. The final in-

dices are R=0.043 1 and wR=0.172 1.

The cadmium atom is six-coordinate involving six oxygen atoms from dif-

ferent 9-hydroxy-fluorene-9-carboxylate ligands, forming a distorted octahedral geometry. The cadmium atoms are

bridged by 9-hydroxy-fluorene-9-carboxylate ligand, forming a one-dimensional chain along ¢ axis. The distance

of adjacent Cd---Cd atoms is 0.377 1 nm. The results of TG analysis show that the title complex was stable under

249.7 °C. CCDC: 235967.
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JCR P HrE1E = KA CARLO ERBA 1106 7T &
GIHTAL AT ARG R R AR E BRUKER 2 A (1)
EQUINOX 55 BUZLAMEIEAL B RE ; SRSt 2 7e
H A B 240 7] ) RIGAKU RAXIS-RAPID & X
ST AL D 5 B0 B 2 AR 28 [ PERKIN
ELMER 73 #) i) TG/DTA 6300 #73 #r A% b k47, il
AN N, AU, THEEZ R 10 Comin™',

9-J% HE-2-9-FR IR S AR H SCHRIHI £ | & BT il
FH B35 Ry 3 A 4
1.2 BEYMER

¥ 10 mmol 19 9-F2 JL-25-9- R e ¥ T #AoK |
SR J5 R S5 ) 0T A £ 1 SRR AR I A B R A &
o SRS FH 0.1 mol-L' A9 NaOH & W 15 K R Y
pH~6, it ¥ 30 min, &L 38, JERHCE — R, HOR TG
RN PR, R 67% ., thEh
CosHy04Cd, TC 2 43 M7 45 SR (% , 52 5 8 (T 5 {H)) . C
56.07(56.16),H 3.56(3.70) , E % IR 1&(KBr & A ,cm™):
~3282(b),1 638 (vs),1 589(s),1 467 (s), 1 348(s),958
(m),735(s),414(w),
1.3 BREEHNE

PEHL R /N 0.37 mm x 0.23 mm x 0.18 mm [
T AR AR SR TE B B 22 I, R A RIGAKU
RAXIS-RAPID BY B iy X A7 4L, F 296 K i &
AT B, S A BR AR Raikn
Mo Ko #1£8(A1=0.071073nm), DA o $14#H 78 3.07°
<O<27.48°75 [l IL AL 18 441 AT 5 Bl , Hop
ST AT SR B R 2 863 N (R;,=0.024 6), 15207 (1) 9 A WL
DE 2 2 693 4> BOHE 28 Lp DM R0 28 30 MR A0 e
1E R EEE I 48086 228 Fourier & 11, R3] 4

AR T, BEAM HO0 F AR T 228 Fourier
A REAS ] e SR T AR bR R LA kA5 2,
JIT AT AR U5 0 A A S A% 1) S M IR B R 4 g
W fe /D 3R AT IE . TR S5 M AR
SHELX 97 &% 5¢ i®,

Be A4 R 8 IE 22 &R ZS R Phen, fi LS
B a=2.618 8(5) nm,b=1.3264(3) nm,c=0.716 52(14)
nm, V=2.4889(9) nm’,Z=4 ,M,=598.87,D.=1.598 g-
em = ,1=0.928 mm™,F(000)=1 208,R =0.043 1,wR =
0.172 1,w=1/[o* (F?)+(0.135 4P)+1.544 1P],P=(F>+
2F2)/3,GoF=1.064, % Jii (A/0),..=0.000, & 7 B 7% 1%
H Ap,..=465 e-nm> Fl Ap,;,=-318 e nm?,

CCDC 235967,
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k& W By FTIR 63 & K KBr J& R 2
FE (400~4 000 cm™), W E W RRIEIE LGP 5,
Ho1728 em™ Zh R I C=0 Mg PR shide s e . i
GWTE 1638.1348 em™ A H BT Hi 1Y v, (COO)
v(COONIRBhIE, 414 cm™ Ab A 55 W Wi v] 15 & 0
v(Cd-OH) IR 312, 3282 em™ BT 1Y) T Wz iz 1 ¢ A
BC A9 AT RE & A Koy T EAE R R
22 ‘K&

BC G W R A S RS A B0 TR 1, A4
LI 1, Nrfa] DU ) BE G 0 1 2548 JE 0T Hh s i
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(¥R 02 JF 7 [ T By & B (O Tw—H1wl --- 02), H 4
K B A 0.266 1(5)nm F1 167(8)°, 25 R B A4 i (19 2
EE Ol P AAE FMBEILA 03 R F5 Cd &
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Table 1 Selected bond lengths (nm) and bond angles (°)

Cd(1)-0(1) 0.224 1(2) Cd(1)-0(3)#2 0.235 7(3) 0(2)-C(1) 0.122 6(4)

Cd(1)-0(1y#2 0.228 8(3) 0(1)-C(1) 0.124 8(4) 0(3)-C(2) 0.142 6(4)
0(1)-Cd(1)-0(1)#1 102.31(16) O(1)#2-Cd(1)-0(3)#2 66.72(8) 0(2)-C(1)-0(1) 124.2(3)
0(1)-Cd(1)-0(1)#2 120.81(11) 0(1)-Cd(1)-0(3)#3 133.98(8) 0(3)-C(2)-C(14) 113.93)
0(1)-Cd(1)-0(1)#3 67.27(10) O(1)#2-Cd(1)-0(3)#3 104.80(10) 0(3)-C(2)-C(3) 114.9(3)
0(1)#2-Cd(1)-0(1)#3 168.49(14) 0(3)#2-Cd(1)-0(3)#3 91.65(18) 0(3)-C(2)-C(1) 108.1(2)
0(1)-Cd(1)-0(3)#2 100.35(11) Cd(1)-0(1)-Cd(1)#3 112.73(10)

Symmetry codes: #1: —x+1, y, —z+3/2; #2: —x+1, —y+1, —z+1; #3: x, —y+1, z+1/2.
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Fig.1 Molecular structure of the complex
R Cd-O3(F 3k ) 8 i 8 K oM 0.2357(3) nm, 25 iR e 4
HORILE O1 I FIREC P AN R Y Cd J5 -+ HIB WL
PUICH, H Cdl---Cd1A Z A FEES S 0.377 1(2) nm
(Symmetry code:A —x+1,-y+1,-z+1),Cd1-01 .Cd1A-
O1 AYHER 2510 0.224 1(2)F1 0.228 8(2) nm, i 7£ E
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C2 J5 7 Bt Uiy Lo 8 & R 001 T ML HT- 3
254 0.002 nm, H 525 ¥RF- B ZTH f 4 88.6°,
UEAL, 27 R Fe A i F2 3 1% HIS J5 15 4030 1 45 i
KAy Olw JE W4y F [l & 8 (03-H15---Olw#d,

Symmetry code :#4 x,y,z—1), H U A R A 53 51
4 0.264 4(4) nm F1 174(5)°(WL3 2), M i fa e AR AT 3
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Fig.2 One dimensional chain diagram of the complex

(The fluorene rings and water molecules were omitted)
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Fig.3 Packing of the complex in unit cell
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Table 2 Hydrogen bond lengths (nm) and bond angles (°)

D-H--A d(D-H) d(H--A) d(D-+-A) £ (DHA)
O(1W)=H(1W1)--0(2) 0.085(4) 0.182(5) 0.266 1(5) 167(8)
0(3)-H(15) --O(1W)#4 0.085(4) 0.180(4) 0.264 4(4) 174(5)

Symmetry code: #4: x, y, z—1.
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LAY TG #4120 5 43 4, &
WITE 249.7 CZHT R KR oK (L5 1H 6.19%,
FIE(E 6.02%), 1 249.7~419.6 CZ M & L0 H
SRR N 71.20% , M4 T2k £ 45 IR BC M4 b 1Y
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