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Synthesis, Crystal Structure and Thermal Stability of “Windmill-shaped”
Dinuclear Cadmium Complex [Cdx(3-PyOH),(FBA),]

DENG Zhao-Peng GAO Shan*

HUO Li-Hua ZHAO Hui

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

Abstract: A dinuclear cadmium complex, [Cd,(3-PyOH),(FBA),] (FBA =4-formylbenzoate monoanion, CsHs0s, 3-
PyOH=3-hydroxypyridine), was synthesized and characterized by the element analysis, IR, TG and single crystal

X-ray diffraction. Each cadmium(Il) ion is six-coordinated by four O atoms from three different FBA~ groups and

two N atoms from two different 3-PyOH ligands, giving a distorted octahedral geometry. The two cadmium (II)

atoms are bridged by two FBA™ groups, with the Cd---Cd distances being 0.392 8(6) nm. In addition, there are two

kinds of 7-7 stacking interactions between the two adjacent parallel 3-PyOH ligands in the title complex, with
the Cg---Cg (Cg is the centroid of the above rings) distances of 0.361 0(5) and 0.385 2(6) nm, respectively. A two-
dimensional supramolecular layer structure is constructed by intermolecular hydrogen bonds between the carboxyl
O atoms of the FBA™ groups and the 3-PyOH ligands in ab plane. CCDC: 619649.
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1.1 XF5iRHA

JCE 43P R B KR CARLO ERBA 1106 %
JCR AU E | 2040 & 7E 1 E BRUKER 2
Al EQUINOX 55 BU# 7 2T A5 i 5k, i
T 45 4 R H B A B 2% A #] 1) RIGAKU RAXIS-
RAPID B 5 & X SR AT AN o | #R e il 2 2 AE 56
E PERKIN ELMER 2 A1 TG/DTA 6300 #43#1 4%
AT, EEAAE A N, R, FHREEH 10 C-
min™, BT 00 20 3 20 A B 4l
1.2 BEYKHERK

B 1 mmol 4-J% 5 2% B2 fid (K7 & oK b
ST pH 2 5, SRJEA 0.5 mmol —
IKEBEBRE , BEFE 10 min /5, &7 0.5 mmol 3-%
FENHBE ) BV BOIM A B BRI R AR S 15
Sreh g IEWOICE ABUR G bR T e A
HER AR, 1622 KR CoH N0 Cd,, TC R 73 B 46 2R
[ S50 fH (755 1H) %] . C 51.93(51.97),H 3.39(3.35),N
4.65(4.66),
1.3 REEHNE

PEHCR/NHR 0.35 mm x 0.26mm x 0.18mm [H 45
RS P SRR AL, R RIGAKU RAXIS-RAPID
RUBA S XS 2 AT ST S U WO AT S g | A
Lo B R A ALY Mo Ko #14k (1=0.071 073
nm), DA o FFH 7 TE 3.06° <0<27.48°3 [l )9 2l
R 46943 DATHEUE , Horboh 7 AT SR EUIE 5809 4
(R.,=0.055 0),, I>20 ()19 AT LI 477 55 B 4 3 195 4~ %
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a=1.5872(3) nm,b=2.145 0(4) nm,c=1.486 8(3) nm, V=
5.0619(17) nm*,Z=4 ,M,=1201.68,D,=1.577 g-cm™,
1=0.915 mm™,F(000)=2 416 ,R=0.036 9 ,1wR=0.080 4
w=1/[o (F,)+(0.038 1P)],P=(F+2F)/3,GOF=1.055,(A/
) =0.001, 35 B 5 IE R Ap,. =458 e -nm™ Hl
Apii==279 enm™,

CCDC 619649,
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K KBr FE 5 32200 78 T bR BRC A 0 1 41 A0k
1% (400~4 000 cm™), WF 25V EERR TE 1699 em™ ALKy
AL C=0 FRAEM U | 78 TE BURC & W) )5 MR AR A
e, RWIBC A P A RE R IE R S S AL, Be &)
H1 1586 Fl 1407 em™ Ak W W wT 43 551 U5 I o 2
B SR BRI R Ao 405 i 3 | 3 3R WD 1 e T K o ) R
25 TR, 1550 F1 1443 em™ BI04 AT
HJ&E A v(C=N)Hl p(C=C) ¥R 3, T 1271 cm™ ALY
WU Ry p(C-N) IR 3, P& WTE 3405 em™ Ab
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Table 1 Selected bond lengths (nm) and bond angles (°) for the complex

Cd(1)-0(3) 0.226 1(2) Cd(1)-N(2) 0.229 6(3) Cd(1)-0(4) 0.237 9(2)

Cd(1)-0(2) 0.227 7(2) Cd(1)-N(1) 0.231 0(3) Cd(1)-0(5) 0.243 1(2)
0(3)-Cd(1)-0(2) 129.71(11) N(2)-Cd(1)-N(1) 173.83(9) 0(3)-Cd(1)-0(5) 142.16(8)
0(3)-Cd(1)-N(2) 92.18(10) 0(3)-Cd(1)-0(4) 87.91(8) 0(2)-Cd(1)-0(5) 88.13(10)
0(2)-Cd(1)-N(2) 87.21(10) 0(2)-Cd(1)-0(4) 142.34(10) N(2)-Cd(1)-0(5) 89.73(9)
0(3)-Cd(1)-N(1) 91.36(11) N(2)-Cd(1)-0(4) 93.87(8) N(1)-Cd(1)-0(5) 90.57(10)
0(2)-Cd(1)-N(1) 86.64(11) N(1)-Cd(1)-0(4) 91.31(9) 0(4)-Cd(1)-0(5) 54.26(7)

Symmetry codes: ' —x+1/2, —y+1, z.

Cd1-+-Cd1'(Symmetry code:' —x+1/2,—y+1,z) Z [H] 1)
FEESN 0.392 8(6) nm, MAE 1 AT LAE HY 4 41> FBATL
AR UCHES Ao an K4 i ik Be 7 F 2 A il 3-8 4
ML W A9 S ) e Tl 2 (R TR B T < VGRS BE 54
[F]BF AR 0 2 AT AR AT Y 3-8 5 ik g B4 22 ] A7
A r-m VERT FLJB0 TR B 435304 0.361 0(5) nm
F10.3852(6) nm, X Bl -0 AEHIIE SR 1 AR5 4

Symmetry code: ' x+1/2, —y+1, z
B2 90 0 S5 (R L% S 309%)

Molecular structure of the complex, with 30%

K1

Fig.1
probability displacement ellipsoids
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08-H8---04%(Symmetry code:™ —x+1,—y+1,-z+1), H:
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2 S SR o VB AL SRR 7 1 2 IR 254

H atoms attached to C atoms were omitted; symmetry code:

T, —y+3/2, —z43/2; T a1, —y+1, —z+1
Kl 2 BLGWIHT ab VT 4 2R 454

Fig.2 2D layer structure of the complex along ab plane

®2 BAYHSEEKMER
Table 2 Hydrogen bond lengths and angles for the complex

D-H---A /nm d(D-F) / nm d(H--+A) / nm d(D--A) / nm 2 (DHA) / (%)
0(7)-H(2) --0(1)" 0.082 0.184 0.262 2(6) 159.6
0(8)-H(8)-+-O(4)" 0.082 0.184 0.264 7(3) 168.1

Symmetry codes: ' —x+1/2, =y+1, z; ' x, =y+3/2, —z+3/2
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Fig.3 TG curve of the complex
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