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1.1 FERFEH

D i3] : Cu(ClO,), « 6H,0,4,4"-bpy, Z B /K 4 e R AL AN 35 S 43 B 4032500 Ol i A 220 —
$Hal). 2) U HE . Agilent Technologies Xcalibur & Gemini #8575 511X ; EURO EA3000 #1502 43 #r
1% s AXS D8-Advanced I X~ 285 K 17 51 5 S25/UP3200H #UHE 7 % 47 1% #% s PARSTAT 2273 14k
2 LAER.
1.2 BEYMHERK

#0.036 8 g(0. 1 mmol) Cu(ClO,), » 6H,0,0.016 0 g(0. 1 mmol) 4,4'-bpy 1 0. 013 2 g(0.1
mmol) KRR T 5 mL LEEH 10 mL 7K IR G %8 . ZEIR A3 A i i 0. 5 mL 9 NaOH ¥
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(0.05 mmol » mL™ "), ZE iR FEAHKY 30 min 5, HAR N R, I8 SR EAHER. R THEYN
— JE G AR AR AR Cu i3 =R 37, 6%, TR SR GES W MBS ED W R . C &
SRR 22.15%(22.21%) s H R EE 4341 2. 83 %6 (2. 88 %) s N [y & 43 Bk 4. 79 % (4. 71%).
1.3 BBELEHNE

PR R/N K 0.36 mmX0. 19 mm X 0. 13 mm W FR LG4 5 035 I 885 7F Agilent Tech-
nologies Xcalibur & Gemini B B S A7 5HMY 475256, B Mo K, (A=0. 071 073 nm) 574 Fl w =i
. KA CrysAlisPro B by B & R 46 3. 28°<C0<C26. 00 (35 [l N L I £ BME &1y 2 987 4
M7 AT A [RGnt) =0. 024 7], HAqy 2 798 4> I1=20(1) ] SR &5 F F 45 A 0% 1. B0 340 5 W A e
1 CrysAlisPro 84 ; SR 254443 #r Fl SHELXS-97 1 Olex2 # 4 5 & 1A 45 ¥4 th 13 1 f1 22 Fourier
A BT R A R RS [ B Platon T2 7 Addsym SHELX i B 38 UF . H B #7E 0F 0
Diamond # . X Jr A7 3E S0 5 A bR A& ] S PR R EE R 2R A7 42 50 M e/ — 3R ik A8 1 Ir A A o
H IS T B 25 (8 Fourier 73 M5 2 b3 8L 5 W) e S & 25 RIS F R=0. 032 7,R.,=0. 074 9. &
L E w=[6" (F2)+(0.042 4P )*+0.14P 1 ';P= ( F}4+2F?)/3;S=1.052; (A/6) nux = 0. 218
Fourier [& K& RFRAIE Ny 394(—424) e« nm °. FRfb & Y09 f R 2 5008 L n <6 1 iR,

1 FRAL A Y R RO

Tab.1 Crystal data and structural refinements for the title compound

SR B ZH B
A monoclinic BRE %K 2 987
=3 [A) A Ce PUR -3¢ 2583
a/nm 1.023 00(7) Rin 0.024 4
b/nm 1. 988 80(1) R, 0.032 7
¢/nm 0. 749 90(5) GOF 1. 052
a/ (") 90 Z 4
B/ 100. 403(7) (A/0) max s (A/ ) in /€ + nm 394,—424
y/ (D 90 D./Mg+ m*® 1.683
h —12<h <12 Orm > Orin 26.49,3. 28
k —24<k<<24 V/nm ™ ? 1.500 6(2)
l —9<I<9 F(000) 836
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2.1 BRELEHHEIR

PRk A9 ([ Cu4,4"-bpy) (OH) (H,O), [(ClO,) « 2H, O}, iy 3= Z 8 i A, gk 2 frR. %
2 XERRIG 2 —1/2, y—1/2 2 AL AW ELZ Yot — AR A Y HE FLCud,4' -bpy) (OH)
(H,O), 17 Al —A> i S R AR DL S W54 7K 431 4 He oy 725 R B an 81 1 .

FERL A W B B F [Cu (4, 4" - bpy) (OH)
(H, O, " w1, Ca(D Y F S fr 2 4~ 4,4 -bpy Y 2
ANEJRT(N(DFI NQ2a) 1 AMEER 1 AHER
F (O, o 2 DK 2 AR (OAW)H il O

W) FCAL T A8, JE L T CuN, O, Wi A2 7Y £ HE i Ar owre C o
PR A R B B8« =0. 21, A 2 froR. | 2 o 08 o) ClaC(sa)
H . N(1) W N(2a) . O(1) » O2W) ZH B HE JEE 14 - 1 » 1 o) 9

B/ 3 ST S 2414 25 4 0,010 05 nm; Cu (1) Fl Bl RS YA T2 A

OCIW) 43 51l i 5 £ IS P18 0. 009 8(2),0. 230 7(5)  Fig.1 Molecular structure of the title compound

nm; FEHE TR 5 1], Ca— O W) 8 KA 0. 221 1(3) nm. f1 3 2 A[A1: Cu—N(D Hl Cu—N(2a) [ 5
K910 0. 203 4(3),0. 206 7(3) nm, Ak T SCHk[ 11 ] AR 4 K (0. 199 9(5) ~0. 207 2(4) nm) 35 FH
. FERE LT AT I — 2R BE S5 4 v AH AR 1 W 4% — di 4l i m AR 19 3 M AUE 7 (0(2),003),040) 5
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CuCID BT/ 2 DEALK S FIE A 3 2% 53 1 1] Sk (OCIW) — HIWA---O(4b) ,O(ZW) — H2WB--
OGb A OUAW) —HIWB--O(2e)) AR Ak £ W1 A 208 NP 3 BT, s A I 45 ) 1oy 6 28 Uit
F3HIR. T3P BN 2+1/2,—y+1/2,2—1/252+1/2,—y+1/2,2+1/2;2,—y+1,2—1/2.
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Tab.2 Main bond lengths and bond angles for the title compound

i {/nm i o/ () i o/ ()
Cu(1) —0O2W) 0.196 7(3) OC2W)—Cu(1)—0) 167.3(1) O2W) —Cu(1) —N(D) 85.3 (1)
Cu(1)—0O(D) 0.198 2(3) O(1) —Cu(1) =N 89.6 (1) || O2W) —Cu(1) —N(2a) 94.5(1)
Cu(1)—N(D) 0.203 4(3) O(1) —Cu(l) —N(2a) 90.6 (1) N(1) —Cu(1) —N(2a) 179.7(2)
Cu(1) —N(2a) 0.206 7(3) || OC2W) —Cu(1) —O(1W) 97.7(1) O(1) —Cu(1)—01W) 93.9(1)
Cu(1) —O(W) 0.221 1(3) N(1) —Cu(1) —O001W) 89.3 (1) || N(Z2a) —Cu(1)—0O(1W) 90.5(1)
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Fig. 2 Distorted square pyramid Fig. 3  Formation of hydrogen
configuration of central atom bond of the title compound
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Tab.3  Main hydrogen bond for the title compound

D—H---A d(D—H)/nm d(H++A)/nm d(D++A)/nm <(DHA)/(®)

O) —H) -0 0.086 0.184 0.2695(4) 172.6
O(W)—HUOWA)---O(4b) 0.088 0.213 0.297 3(4) 160. 0
O(W)—HOWB)---0(2¢) 0.088 0.192 0.274 3(4) 155. 4
OC2ZW)—HC2ZW):--O(3W) 0.088 0.194 0.277 1(5) 156.5
O@2W)—H(@2WB)---O(3b) 0.088 0.195 0.265 8(5) 137. 4
OUW) —HMAWA)---O(d) 0.102 0.189 0.2759(5) 141.0
OUW) —HMAWDB)---O(5) 0.092 0.195 0.281 9(5) 155.8
OGW)—HGWA)---O(4W) 0.087 0.192 0.278 1(6) 174.7

FERRBAL S Db AR 4.4 -bpy BREBEAHABAY 2 A CuC D B 7. 78 a M b Jr i L4 BB T — 4T
10— HEHEAR 254G, 3K WAL AT 19— dE 55 4548 522 T 708 28 SUHES , 45 A an 18] 4 (o) T, 4 IR S5 44
W ACD) B . ARS8 2% 22 708 38 S — 24 58 2o = SR AR 1) 1 A48 7 (O (5)) .2 ANl B 7K 4 T
1 ANBEAL K 43 F 1A AL SRR =Z (B A SR 43+ P &8 (0D — H(D - O0(4) ,O(2W) —H(2WA) -+
OGBW),03W) —H3WA---OUW) ,O(4W) —HAWB) - O(5) Fl 4 F A A 4 (OUW) —H(AWA) -
OGN 4Co) TR, Uy ¢ By 1) 09— 28 S5 (A AL & 0 he U = 2 P 2% 4544, &1 4 (D) TR

PO U o Bl B 2 A —dESE T 1) A [R] 0 2 IXUIR 45 4 =2 (8] 2 4 5 5 0 08 28 SR 4t AR 25
Fa s 78 33X P 4 — 2 T 1) AS T) A9 4 PR 5 F A TC A 4, 4" -bpy ) IHIE B 22 ] A9 S50 ) B85 49 31 A 0. 379,
0. 382 nm, H. 3 Fr £ -1 /9 16 /4 5. 099°. AR AL A 4038 i i B8 3 B Coffset stacking) ¥4 B AY n-=
MEAER B R T 22 ALIER) 3D M 4rF45H4.
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Fig. 4 Supramolecular structure of the title compound

2.3 BUEEMERDN

FEFC A PO AGE it 2B B DB 3457 T 0 At 3R DU 9 & 9 FLIR Cptle) B PRI 50 FE 316 KK
M E R s R 7 pH=2 BB RRZE s W & — 0. 6~0. 8 V B E N LA 25 mV « s ' A4 ik
AR W R PE SRR 2 B AR 6 s, B 6 R AR AL A i AR % 0. 180,0. 408 VL A JiE
gk —0. 063 V. B ALIE T JE CuCI1)/Cul 1) K& CuC 1) /Cu Y%A AL ; It i & 5 J& & Cu/CuC D)
1 3 Ji 5

Lol
JJBUUW

L 1 | | 1 I _10> L . 0063 . . )
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o/em! EIV
F 5 ek &9 XRD ST 58 54 5 00 i s 140 & K6 AR ik G P B4 B AR 42 14
Fig. 5 Experimental and simulated powder X-ray Fig. 6 Cyclic voltammogram of
diffraction patterns for the title compound the title compound
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BT IO TE B AE ) CuN, Oy DU HERS B a5 4.4, -bpy BRI B 8 4 51— 4 5 . O 38 2 43 1 1)
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Synthesis, Structures and Properties of Coordination Polymer
{[Cu(4,4'-bpy) (OH) (H,0),](CIO,) * 2H,0},

XUE Juncong, XIAO Zijing

(College of Material Science and Engineering, Huaqgiao University, Xiamen 361021, China)

Abstract: A new 3D supramolecular coordination polymer of {[Cu(4,4'-bpy) (OH) (H,0), ](ClO,) « 2H, 0}, , has been
synthesized by the ultrasonic way and the solution evaporation method. The structure of the title compound has been char-
acterized by single crystal X-ray diffraction, elemental analysis, powder X-ray diffraction and cyclic voltammetry method.
X-ray single-crystal diffraction analysis reveals that the compound crystallizes in the monoclinic system, space group Cc
with a=1.023 00(7) nm, b=1.98 88(1) nm, ¢=0.749 90(5) nm, f=100.403(7)°, V=1.50 061(2) nm®, Z=4. Cu
(Il ) atom in the title compound has a distorted CuN, O; square pyramid coordination. The basal plane consists of two N
atoms from two 4,4'-bpy, one water O atom and one hydroxyl O atom while one oxygen atom {rom the other water occu-
pies axial position. Every two Cu ([[ ) atoms are bridged by one 4,4'-bpy ligand to generate one-dimensional chain. There
are intermolecular hydrogen bonds of O—H-:-O and n-n interactions between adjacent one-dimensional chains, forming a
three-dimensional supramolecular architecture.

Keywords: Cu(I[); 4,4 '-dipyridine; coordination polymer; supermolecule; crystal structure
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