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Synthesis, Crystal Structure and Fluorescent Property of 1D Copper(I)
Coordination Polymer [Cu(bpb)(PPh;),],-nClO,-rnCH,Cl,-nH,O

QI Hui-Ling DENG Zhao-Peng HUO Li-Hua

GAO Shan* ZHAO Hui

(Key Laboratory of Functional Inorganic Material Chemistry, Ministry of Education, Heilongjiang University, Harbin 150080)

Abstract: A coordination polymer of [Cu(bpb)(PPhs),], -nClO,+nCH,Cl,-nH,O (bpb=1,4-bis(pyridine-3-aminome-
thyl)benzene) has been synthesized and characterized by elemental analysis, IR, TG, PL and X-ray single crystal

diffraction. The title complex crystallized in triclinic with space group P1, a=1.065 8(4) nm, b=1.5424(6) nm, c=
1.690 8(6) nm, a=80.11(10)°, B=76.00(10)°, y=82.72(10)°, and V=2.646 5(17) nm®, Z=2, R=0.068 4. In the title

complex, each Cu(I) ion displays a distorted tetrahedron coordination configuration, defined by two N atoms from

two different bpb groups, and two P atoms from PPh,. Two adjacent Cu(I) tetrahedron units are linked into a one-

dimensional chain by the bpb ligands, which are further connected by hydrogen bonds to form a two-dimensional

layer structure. Furthermore, the solid-state fluorescent property of the title complex was studied at room

temperature. CCDC: 743417.
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1.1 UFE5RF

JLE TR KA CARLO ERBA 1106 #JT
RO &, £LAMGIE7EFE ) BRUKER 2 A 1
EQUINOX 55 HU#is7 it 2T AN G A i st Shikgs
¥4 2R A A # 220 B 1) RIGAKU RAXIS-RAPID #
B X ST AN A IR S B 7E 3% [ PERKIN
ELMER 72 ® ) TG/DTA 6300 # 43 Hr A b i 47
FE LSRN N, AR THR R 10 °Comin!,
% HE 3% E PERKIN ELMER 722 /] 9 LS 55 % 6ok
BETE B e T I A

BCAR bpb!SIF1A HL 42 J& [ Cu(CHLCN),]C10,13
Fie HESCHR 7 2 il 2%, At R0 Ay o B 2 A 4l )
1.2 BREMHEK

¥ 1 mmol FCAK (bpb)¥# T 10 mL H EE | [ i
4 2 mmol [Cu(CH;CN),]C10, 5 4 mmol PPh, i T 10
mL S BE R 0.5 h, HEW, B LR
AR A JG %€ A 50 mL A 2R DU 3 £ 9 1 AN 55 5N J
NZEPY,F 100 CF fhfk 48 h, ARB A E =R 15
TR, %08 CH,CLN,O5P,Cu, TG ER 5
Mras i S8 A (F 5 )% . C 61.11(61.06),H 4.78
(4.81),N 5.14(5.18),,
1.3 BIELEHNE

PEHLK /N A 0.34 mmx0.25 mmx0.18 mm JC {4
FEAR I B SRR &, R FH RIGAKU RAXIS-RAPID %Y
U X BRATEHY, HS A B R At aibn
Mo Ka $4(A=0.071073 nm), T 295 K i B T W4
e . DL o 339 7 U7E 3.020<6<25.01°75
WAL B 20 829 A7 ST ASHE | JHE et ST A S AOH R
9282 1~(R,;,=0.027 8) , I>20(I) 1) AT XL I 45 4f 2 6 897
A, BURZ Lp WP RS RWRRIE R B,

H 2B 2218 Fourier A, BN 2 HE AR, K
AR T 2ZE Fourier & A3, HALM A
JEF AR A SR FH LA N E0E A 3 B A4 i B ) —
AW B FEHEWMNME LT, H5HEN 0.66:
0.34, FrAr AE SR 10 A8 AR S 4% 1) S5 UL TR
FHAF M /D L HATR S, Fr A 25153 TAE
F SHELX-97 & )% ¢ i

B mik)E =R R, S HEE PL, Ml
Z 4 a=1.065 8(4) nm,b=1.542 4(6) nm,c=1.690 8(6)
nm, «=80.11(10)°, B=76.00(10)°, y=82.72(10)°, V=
2.6465(17) nm®, Z=2,M,=1080.84,D.=1.356 g-cm™,
1=0.676 mm™, F(000)=1 120, R=0.068 4,wR=0.212 8,
w=1/[o(F)+(0.163 1P+1.08P], P=(F2+2F?/3 ,GOF =
1.063,(A,.)=0.001, i J5 (I 5R IE N Ap,.= 766 e-nm™
M Ap=—617 e-nm™,

CCDC 743417,

2 HR5WR

2.1 FTIRH i

F KBr &R 350058 T bR ARG & 0 16 40 90 6 3%
(400~4 000 cm™), 3052 cm™ &b A WL R N-H /4
45, 1594 1519 1417 em™ WS04 Ay L BE
W 5 p(C=C)M v(C=N)IW 45 R 3, 1477,
1432746 .696 K 509 cm™ &b 4 W Wi 06 Sk = 2R 35 figk
BYREAE SR S0 C-N I A 45 91 3 0 it IR AE 1308
em™ AL, 7E 1086 em™ Ab HS 31 5 % e 04 S W Bic &
Py b AETE U B 0 R AR AR L 3389 em! ALY B HL 3R
Wi T UH & S O-H B4 k3l , R WIBC &9 A7
TEWE B K1,
22 BRIkEEWH

b AR G 1 1 S B RS A R S TR 1,
HAOoFa5mamE 1 iR, RFREH It & E 1
A Ca(DE - 2 AT 52 0 [ bpb B 2 4=
P e T O (O P e B e/ =R i Y a
AN RS ) A e o T AL, 7EBE BH B [Cu(bpb)
(PPhy), ", Cu(D)E ¥ 52k H AIA] bpb BLAKEY 2 A nit
WE N JRF, DK 2 4> PPhy i PR T EC A IE 1 il
) DY AR B Cul-N1 5 Cul-N3 A8 K 43 51k
0.211 5(3)#1 0.213 5(3) nm,Cu-P # 1 0.228 2(11)~
0.228 4(11) nm W 538 1) Cu-P 54 35 Bl AH 21,
155 Cu(D)JE WLy DU AR Je /A, e /N Je iR
97.18(14)°(N1-Cul-N3), 5 1F DU A& #4 B 9 109.5°47
BRMRE , R AT 682 B F PPhy 19728 A1 FH
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Table 1 Selected bond lengths (nm) and bond angles (°) for the complex

Cul-N1 0211 5(4) Cul-N3 0.213 4(4) Cul-P1 0.228 2(12)
Cul-P2 0.228 6(12)
N1-Cul-N3 97.35(15) N1-Cul-P1 110.80(11) N3-Cul-P1 101.73(11)
N1-Cul-P2 103.49(11) N3-Cul-P2 114.27(11) P1-Cul-P2 125.77(5)

x2 EEVYHNESEEKMER
Table 2 Hydrogen bonds and angles for the complex

D-H---A d(D-H) / nm d(H-+A) / nm d(D--A) / nm /. (DHA) / (%)
O1W---HIwl---O1W" 0.085 0.201 0 0.286 0(19) 179.0
O1W---HIw2---Cl2' 0.085 0.257 0 0.342 0(2) 179.0
N4-H4A ---CI3' 0.086 0.301 7 0.316 0(5) 94.1
N2-H2A---02' 0.086 0.233 0 0.312 2(11) 1534

Symmetry codes: ' —x+1, —y+1, —z; " —x+2, -y, —z.
) — e S HEAR GG, AR Cu B 7 Z Al A B Y
(Cul---Cul’)? 1.3008(3) nm.,

WniE 3 o, AP BIIR SR B Ko T
bpb LR N4 BRI ER T 5T @M k72

8] T2 R T &0EE 58 5% N4H --- CH,CL,--- H,O--- H,0 -

Symmetry code: ' —x+1, —y+1, -z

1 BEAWR oS58 (8 WG T 4 sk T Hydrogen bonds were denoted by dash line, Symmetry code:
Wik JL2E N 30%) W x42, =y, =z M =42, —y+l, -z Y x, y-1, 2
Fig.1 Molecular structure of the complex with 30% B3 HERTE R YRR G
probability ellipsoid and the water being Fig.3 2D layer linked by hydrogen honds
omitted
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bpb FCAA ) 2 A~ HE 5E B AV T s 28 24 1 79 4
AR H 2 A MERE IR 2 [ AH B AT, 4 bpb
BCAARBFERAH SR M 2 4> Cu(DE FIE R T i 2 frs

* by
RerlE Sl -
)

Symmetry code: ' —v+1, —y+1, —z

2 BEa Y —dEBE SR (8 W =R B B R R P4 bR A9 = 2 M PP (48 W = DR JB 4 )
Fig.2 1D chain structure of title complex with phenyls Fig.4 3D packing diagram of title complex with phenyls

of PPh; being ommitted for clarity of PPh; being ommitted for clarity
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CH,Cl,---HN4, HHE KT 0.286 1~0.342 6 nm i [
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O3 TR A ZE LR o T (L IR AE 9.26% , FRiB
H 9.44%), TF 243~836 C=Z [0 Bt i & 1 kN
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Fig.5 TG curve of the title complex
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Fig.6  Emission spectra of bpb ligand, PPh; and

title complex
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