ERE Y AR Ml 1k 2 2% il Vol.25 No.9
2009 4£ 9 J CHINESE JOURNAL OF INORGANIC CHEMISTRY 1695~1698

I

& )
UERIFALTE E;

N N

HARTES 4,4 -BMIEEL S W& AL IR S R

rEeEE F O A”
Z = 100048)

KR . BRAY, MRS, PO
RESKS, 0614.24°1 XHARIRAD A XEHS . 1001-4861(2009)09-1695-04

Synthesis, Crystal Structure and Properties of Chain-Like Znic 4,4'-Bipy Complex

SONG Jin-Hao LI Xia*
(Department of Chemistry, Capital Normal University, Beijing 100048)

Abstract: The complex of {[Zn (4,4’ -bipy)(H,0),] - (4,4’ -bipy) - (2,6-NDS) -2H,0}, (2,6-NDS=2,6-naphthalenedisul-
fonate; 4,4’ -bipy=4,4’-bipyridine) has been synthesized by hydrothermal method and further characterized by X-
ray single crystal structural analysis, fluorescence spectrum and thermogravimetric analysis. The complex
crystallizes in triclinic system, space group P1, with ¢=0.777 760(10) nm, b=1.152 940(10) nm, ¢=1.908 48(2) nm,
a=88.790 0(10)°, B=78.972 0(10)°, y=89.588 0(10)°. The complex forms a 1D chain-like structure through bridging
4.,4'-bipy ligands, in which Zn* ion is coordinated with two nitrogen atoms of two 4,4’-bipy molecules and four water
oxygen atoms. The coordination environment of the Zn** ion can be described as a distorted octahedron. 2D (4,4)
network structure is formed through hydrogen bonds between free 4,4’ -bipy molecules and coordinated water

molecules. Fluorescent spectrum of the complex exhibits emission peaks at 378 and 396 nm. CCDC: 722363.
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0.071 073 nm) FGIE, WCT-1A BIfgHA—2= $RK
AL FEEALER ), LA ALOs WSt A5, THE
HF 10 Comin™', HEREZE 1000 CickELA Y1)
DTA-TG 4k ; H 57 F-4500 A% /36 BEAX
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0.2 mmol 2,6-Z5 R EN 0.4 mmol 4,4’-Fk
MEBEFT 0.2 mmol Zn(NOs),+6H,0 433 A 10 mL 2%
Bk, BZIR G IREA R 25 mL R E T
BELAE 170 CHPINEA 3 d, FBRIR 2 E IR, g E
HEAYOREY SR, T &8 Zn HH5 2 1
TN 64%.
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i, TE Bruker Smart 1000 CCD X-H & 5 i 171 S Y
b, HSASPARERALE Mo Ka 940\ =
0.071 073 nm), 2 W5 11663 AT 45 44, i 5869
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Table 1 Crystallographic data for the complex

Empirical formula C3H3N,0,S,7Zn VA 2

Formula weight 772.1 D./ (Mg-m™) 1.527
Temperature / K 296(2) ©/ mm™ 0.924
Wavelength / nm 0.071 073 F(000) 800

Crystal system Triclinic Crystal size / mm 0.12x0.10x0.09
Space group Pl 60 range for data collection / (°) 2.06~25.00

2

a/ nm 0.777 760(10) Limiting indices O<h<9,-3<k=<12,-22<[<22
b / nm 1.152 940(10) Reflections collected / unique 11 663 /5 869 (R;,=0.017 2)
¢/ nm 1.908 48(2) Data / restraints / parameters 5869/0/551
al (%) 88.790 0(10) Goodness-of-fit on F? 1.004
B1(° 78.972 0(10) Final R indices [I>20(])] R=0.030 5, wR»=0.067 2
v/ (°) 89.588 0(10) Final R indices (all data) R=0.036 9, wR,=0.070 3
V/nm? 1.679 37(3) Largest diff. peak and hole / (e-nm™) 290 and -316
®2 EEUHEEERMER
Table 2 Selected bond lengths (nm) and angles (°) for the complex
N(1)-Zn(1) 0.222 14(16) N(2A)-Zn(1) 0.220 64(16) 0(1)-Zn(1) 0.206 83(16)
0(2)-Zn(1) 0.206 59(17) 0(3)-Zn(1) 0.212 25(17) 0(4)-Zn(1) 0.208 19(19)
0(2)-Zn(1)-0(1) 93.52(8) (2)-Zn(1)-0(4) 175.75(7) 0(1)-Zn(1)-0(4) 88.77(8)
0(2)-Zn(1)-0(3) 91.15(8) (1)-Zn(1)-0(3) 175.15(7) 0(4)-Zn(1)-0(3) 86.65(8)
0(2)-Zn(1)-N(2A) 90.66(7) (1)-Zn(1)-N(2A) 89.70(6) 0(4)-Zn(1)-N(2A) 92.92(7)
0(3)-Zn(1)-N(2A) 88.96(6) (2)-Zn(1)-N(1) 86.53(7) O(1)-Zn(1)-N(1) 90.59(6)
0(4)-Zn(1)-N(1) 89.87(7) (3)-Zn(1)-N(1) 90.97(6) N(2A)-Zn(1)-N(1) 177.19(7)
Symmetry transformations used to generate equivalent atoms: A: x, y+1, z.
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MEBERY 2 4> N BT 20005 2 DAFES TIRES I ) Zn-
(4,4'-bipy)-Zn 45K HLTT 145 K4 B TTAE Ay S B ik
— B 4,47 Tk M WE I 25 T TG BR — A 4 R 45
H, ALY 4,47 ML IE 73 51 2 > g 21 0 A 3k
17, H 0 AR 2 32.40, BENAHAE Zn--Zn MR BN
1.1529 nm, FOHET5H 24 4,4 HRALKE ;1
19 2 > N JEF 5 4 4K 5FBEAL , ZnN,0, T8 LA it
1y /N HRBC AL A B, Hot 0(1),0(2) .03)F1 O(4)4b
TARIE L& N()FI NQAY T & 5 25
Z7 T - T S B 02 0.045 6 nm, BEAA N(1)-Zn(1)
-N (2A) N (1)-Zn (1)-0 (1) N (1)-Zn (1)-0 (3) 4+ %l K
177.19(7)° .90.59(6)° .90.97(6)° , +2 /T FHL A /\ T 44 11
M, B IRAE S 58S FZRIE R T —1
PLEE A v 199 A8 AL il 9 VTR S Zn (1)-0 1 2
KA FE A 0.206 59(17)~0.212 25(17) nm, V- ¥ 5 K
4 0.208 47 nm,Zn(1)-N B 5K 0.222 14 (16) 1
0.220 64(16) nm, V- ¥4 0.221 39 nm, 0-Zn-O
5 ff1 70 LR 86.65(8)°~175.75(7)° ,N(1)-Zn-N(2A) )
SR 177.19(7)°,

Symmetry codes: A: x, y+1, z
1A 0 B R X i 4 g B
Fig.1 Asymmetric unit of the complex
BC G i B 10 2,6-28 R AR 4,47 BRIk IE
FUK AT HE AW IHE T Z BIE R T 365 1) 205,
WA B 7K 5> F 5 AR ECA Y 4,47 -BK Nk BE 431 2 [1]
B L Z 5, 04-H4A ---N3 0.271 9 nm,163.17°,02-

H2B---N4 0.279 2 nm, 174.50° , i & S5 AH 4B 1)
— YRR 2 R TE (4, 4) —dE VIR Z5 4 | 76 (4, 4) 1
TN 4 DREE T2 P Tm W A 1 A 1 YR
(1 2), 2, 6-Z8 ff TR AR 1) Ak 1 480 i 7 5 BC A6 114 7K 43
+ Z W JE A 01 -HIB --- 05 0.272 5 nm,
172.51° , RBLALIK 7§15 2, 6-28 i R AR (1) i i
AR Z AP &8, 011-H11A-+-06 0.274 4 nm,

164.93°,011-H11B---07 0.289 8 nm,169.32°, A i
B 7K 5 F 5 B I K 43 F Z DB &5 01 -
HIA --- 011 0.265 7 nm,167.88° ,03 —H3B --- 012
0.2707 nm, 172.88°, X S S5 () AEFE 3G 5% T HL A4
R G5 H B R e T

ﬂ‘-ﬁo’-‘{:}‘z‘ir = B

Symmetry codes: A: x, y+1, z; B: x, y=1, z; C: x+1, y=1, z; D: x+
1, v, z; E: x+1, y+1, z; free 2,6-NDS and water molecules are

omitted for clarity
2 TG i R (U ¢ i)

Fig.2 Packing diagram of the complex along ¢ axis
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Fig.3 Fluorescence emission spectra of the ligand and
the complex in the DMSO solution at room

temperature (c=1x10~ mol - L")
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HH B — A R R A X R L B 0 1 AR ) i o
B MUK RN 92.36% , A FRRYIN ZnOGHIE B
TR H89.46%)

SE k.

[1] Yao Y L, Xue L, Che Y X, et al. Cryst. Growth Des., 2009,9
(1):606~610

[2] Subal M C, Ennio Z, Joan R, et al. Eur. J. Inorg. Chem.,
2008.,9:1400~1405

[3] Sumitra M, Sanjay K M, Sumit B, et al. Chem. Rev., 2004,
104(9):3981~4026

[4] Erxleben A. Coord. Chem. Rev., 2003,246(1~2):203~228

[5] Maspoch D, Ruiz-Molina D, Wurst K, et al. Chem. Commun.,
2004,10:1164~1167

[6] Liu S X, Li D H, Xie L H, et al. Inorg. Chem., 2006,45(20):
8036~8040

[7] Tong M L, Chen X M, Yu X L, et al. J. Chem. Soc., Dalton
Trans., 1998,1:5~6

[8] Batsarnow A S, Begley M J, Hubberstey P, et al. J. Chem.

Soc., Dalton Trans., 1996,9:1947~1957

[9] Lu J, Paliwala T, Lim S C, et al. Inorg. Chem., 1997,36(5):
923~929

[10]JLIANG Fu-Pei (%2 1 i), CHEN Zi-Lu(B& H /%), HU Rui-
Xiang(# 5ii 1), et al. Chinese J. Inorg. Chem.(Wuji Huaxue
Xuebao), 2001,17(5):699~703

[TT1]YANG Ying-Qun(# & #¥), Chang-Hong(F M 4L), LI Wei(%*
#), et al. Chinese J. Inorg. Chem.(Wuji Huaxue Xuebao),
2007,23(10):1789~1792

[12]SONG Yan-Wei (K # f15), LIU Yu-Jie (X £ &), ZHANG
Qian-Feng (5K T-U§). Chinese J. Inorg. Chem.(Wuji Huaxue
Xuebao), 2006,22(7):1227~1230

[13]JHUANG Miao-Ling(¥ W #%). Chinese J. Inorg. Chem.(Wuji
Huaxue Xuebao), 2006,23(6):1059~1062

[14]Xu L, Guo G C, Liu B, et al. Inorg. Chem. Commun., 2004,7
(10):1145~1149

[15]Tian G, Zhu G S, Fang Q R, et al. J. Mol. Struct., 2006,787
(1~3):45~49

[16]Sheldrick G M. SHELXS-97, Program for X-ray Crystal
Structure Solution, University of Gobttingen, 1997.

[17]Sheldrick G M. SHELXL-97, Program for X-ray Crystal
Structure Refinement, University of Gobttingen, 1997.



