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Abstract: A 1D chain Cd(Il) coordination polymer|[Cds(u-Cl)s(Nicotine),(DMF),(H,0),], (Where Nicotine=(3-[(25)-
1-methylpyrrolidin-2-yl]pyridine), DMF =N,N-dimethylformamide) has been synthesized in DMF solution with
nicotine and CdCl, -2.5H,0. The crystal structure of the polymer is characterized by single-crystal X-ray
diffraction analysis, FTIR, thermogravimetric analysis (TGA) and X-ray powder diffraction (XRPD). The crystal
belongs to monoclinic system, space group P2;. The cell parameters are: ¢=0.998 02(19) nm, 6=1.836 89(15) nm,
¢=1.0826(2) nm, 8=95.809(3)°, and V=1.9745(5) nm’, Z=2, u(Mo Ka)=2.045 mm™, F(000)=1044.0, R,=0.0499,
wR,=0.118 8 (I>20(I)). Three Cd(II) atoms locate in three distorted coordination octahedron respectively. The Cd(Il)
atoms bridged by u-Cl to form a 1D chain, and Nicotine, DMF, H,0 occupying the remaining coordination site of
the approximately octahedral. The 1D chain extends in the a direction. The experimental results show that the

title complex has good luminescence property and can be used as potential optical materials. CCDC: 819349.
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Table 1 Crystallographic date of the title complex

V / nm? 1.974 5(5)
D,/ (g-em™) 1.777

A 2

F(000) 1044

(Mo Ke) / mm™ 2.045
Reflections collected 11255
Reflections / unique (R;,) 7 243 (0.025)
GOF on F? 1.087

Ry, wR, [I>20(])]
R\, wR; (all data)

0.0499,0.118 8
0.0559, 0.1206

Empirical formula CpH4Cd5CINO,
Formula weight 1 056.59

Color Colorless

Size /mm 0.24x0.26x0.28
0 range for data collection / (°) 1.9 ~ 26.0
Crystal system Monoclinic
Space group P2,

a/ nm 0.998 02(19)

b/ nm 1.836 89(15)
¢/ nm 1.082 6(2)
B/ 95.809(3)

Largest diff. peak and hole / (e-nm™) 56, =79

2 HR5WR

2.1 FTIR i XRD #1 TGA

K KBr R 2008 1 F5 B & 9 2050
1% (400~4 000 cm™), 7E 1609 em™ &k 9 XU R Sy J&
T ERE RS E ) C=C .C=N iR ahig | 788 sl

B kAT RN R T 47 i nE A -
BN EYS Cd JEFEAL ;816 em™ AY WL IS I Ay ik e
W C-H M TEHREhE 707 em™ AW IS 0% AT 15 &
SRy W E B SR AR I 4R 2 W W 2 912~2 968 em™ 1Y
W WA I g 5 ke S o B 1 N R B A RS C-HL
FPRah e TEE LAY R EAR e & T# A AT



1

T TE A 0 B T A Y — 2 BEIR CA(IDE SR 0 ) I o TR 5 4 B 5 S 1 o 37

ANTR R FE 0S| 3X2E TR 40 HT 45 R 5 H i S 25 4
e 2 e —30, R 7RI R 7= 2 A e A 4 S A 1)
afi i FRATIE T YAE s IR T BB R XRD Bl
I 55 FH B S5 A B B L R R XRD B iR AT L
B AR A1 PR, INEIH AT LU 0 i 74
(145 0 SR AV &, U6 BH G B TC G 0 1
K5 S AT 45 R BT — B, TGA 45 R Wos Bl

Experimental
Simulated

JMMMWMMMMMWWM

1 -

0 20 30 40 50
20/ (°)

BT RCA PR SRR X S LAt

Y — P AE 103~229 CRE 17.6%, MK LKL
7K F1 DMF(HIE1H 1 17.2%)
22 BRIE&EH

Bie A i R R AR B B Tk 2, ]
AXTFRE T UL K] 2, 465 50 R CogHuCdsClNGO4(Fy=
1056.59), A&l 2 H AT LA M ITE G 0 00 X6
JC A = AR S P [ Cds( M-c1)6(N1cotme) (DMF),
(H0),], H 44 6 4~ u-Cl,2 4 Nicotine,2 >
DMF,2 > H,0 F1 3 4~ Cd(ll), H,0 R%EPI‘EH Cd(mHc
i, Nicotine & DMF 11 5WMMA CAEL )z, 7EIE
BB R G, A CAY R B B AL I
TSI N s hE] cd(m- 5 w41~ Cd()
ZI, A nliE st 2 A w-Cl BT H A, #E 10 E 6L
— 45k, WK 3, ZERCRYIM—4ERE T Cd-Cl B
K Cl-Cd-Cl B /A 3 A 5 4 M A cd-Cl B K
1£ 0.2572 (2)~0.2680 (2) nm Z [d],Cl-Cd-Cl # i 7E
91.52(7)°~100.35(7)° Z 8] , A Xt FRFITH Y 3 A4

Fig.1 Simulated and experimental XRD spectra for C (I B4 TiE A7 PR 85 AN AR ), e CA(1)AT Cd(3)
title complex 35 4 A u-CLARE S35 T Cd 710 4 DAL
x2 BRAYHNIEEKNER
Table 2 Selected bond lengths (nm) and bond angles (°) for the complex

cd(1)-Cl(1) 0.257 2(2) Cd(2)-Cl2) 0.258 1(2) CdB3)-Cl4) 0.264 5(2)

Cd(1)-Cl(2) 0.266 4(2) Cd()-Cl(3) 0.259 6(2) CdB3)-Cl(5) 0.260 0(2)

Cd(1)-C1(3) 0.266 4(2) Cd(2)-Cl4) 0.262 4(2) Cd3)-Cl(6) 0.265 1(2)

Cd(1)-0(1) 0.224 7(6) Cd(Q)-Cl(5) 0.260 0(2) Cd(3)-0(2) 0.228 3(6)

Cd(1)-N(1) 0.230 1(7) CdQ2)-0(1W) 0.224 1(7) CAB3)-N(4) 0.236 6(7)

Cd(1)-CL(6)" 0.268 0(2) Cd(2)-02W) 0.235 8(7) Cd3)-Cl(1) 0.267 9(2)
CI(1)-Cd(1)-C1(2) 170.33(8) Cl(2)-Cd(2)-Cl(4) 96.60(7) Cl(4)-Cd(3)-0(2) 169.14(18)
CI(1)-Cd(1)-CI(3) 98.21(7) Cl(2)-Cd(2)-CI(5) 175.90(8) CI(1)i-Cd(3)-Cl(4) 100.08(7)
CL(1)-Cd(1)-0(1) 89.95(16) Cl(2)-Cd(2)-0(1W) 89.54(17) CL(5)-Cd(3)-CL(6) 170.50(7)
CI(1)-Cd(1)-N(1) 93.34(18) Cl(2)-Cd(2)-0(2W) 88.26(16) Cl(5)-Cd(3)-0(2) 91.82(17)
Cl(1)-Cd(1)-Cl(6)" 81.35(7) CI(3)-Cd(2)-Cl(4) 176.43(7) CI(5)-Cd(3)-N(4) 90.77(18)
Cl(2)-Cd(1)-C1(3) 83.96(7) CI(3)-Cd(2)-CI(5) 90.66(7) CI(1)i-Cd(3)-C1(5) 90.66(6)
Cl(2)-Cd(1)-0(1) 89.29(16) CI(3)-Cd(2)-0(1W) 92.93(18) CI(1)i-Cd(3)-N(4) 172.94(18)
C1(2)-Cd(1)-N(1) 96.24(18) C1(3)-Cd(2)-0(2W) 88.17(17) C1(6)-Cd(3)-0(2) 89.69(16)
Cl(2)-Cd(1)-C1(6)" 89.07(7) Cl(4)-Cd(2)-C1(5) 86.24(7) C1(6)-Cd(3)-N(4) 98.73(18)
C1(3)-Cd(1)-0(1) 168.69(16) Cl(4)-Cd(2)-0(1W) 88.71(18) 0(2)-Cd(3)-N(4) 82.5(3)
C1(3)-Cd(1)-N(1) 85.39(17) Cl(4)-Cd(2)-0(2W) 90.31(17) Cd(1)-CI(1)-Cd(3) 100.35(7)
C1(3)-Cd(1)-C1(6)" 95.67(7) C1(5)-Cd(2)-0(1W) 87.56(17) Cd(1)-Cl2)-Cd(2) 93.38(7)
O(1)-Cd(1)-N(1) 86.30(2) C1(5)-Cd(2)-0(2W) 94.70(16) Cd(1)-C1(3)-Cd(2) 93.51(7)
C1(6)'-Cd(1)-0(1) 168.69(16) 0(1W)-Cd(2)-0(2W) 177.5(2) Cd(2)-Cl(4)-Cd(3) 91.52(7)
C1(6)™-Cd(1)-N(1) 174.68(18) C1(4)-Cd(3)-C1(5) 85.81(7) Cd(Q2)-C1(5)-Cd(3) 93.11(7)
C1(2)-Cd(2)-C13) 86.60(7) Cl(4)-Cd(3)-C1(6) 94.39(7) Cd(1)i-C1(6)-Cd(3) 98.33(7)

Symmetry codes: ' —1+x, y, z; " 1+4x, v, 2.
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Fig.2 Asymmetric unit of the complex, showing the

atom-labeling scheme and 30% thermal
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Hydrogen atoms are omitted for clarity
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Fig.3 1D chains of the title polymer
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Symmetry codes: ' =1+, y, z; " 1+4x, v, z
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ellipsoids Fig.4 Hydrogen bonds in the 1D chain of the polymer
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Table 3 Hydrogen bonds and angles for the complex
D-H--A d(D-H) / nm d(H---A) / nm d(D---A) / nm /. (DHA) / (°)
O(1W)-H(1X) ---N(2) 0.085 00 0.247 00 0.292 2(10) 113.800
0(2W)-H(2X) ---N(5) 0.096 00 0.218 00 0.269 4(10) 112.500
O(1W)-H(1Y) ---CL(1) 0.096 00 0.260 00 0.325 7(6) 125.800
0(2W)-H(2Y)---C1(6)" 0.096 00 0.222 00 0.317 1(7) 171.300

Symmetry codes: ' —1+x, y, z; " 1+x, v, z.
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Fig.5 Fluorescent emission spectra of the title complex
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