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fsen = & W) & B ¥ £ e (1 mmol, 0.06 g) fil A 20.0 mL {2585 H, O, fhA
Ni(NO,),-6H,0(1.13 mmol,0.33 g) J5, MIA 1,5-Z% —fififiz — 4l (2. 21 mmol,0.73 g) , kS $k, 58
VIR VERCH T B TR . BERREE RS 2 20. 0 mL BRI, 35 S =R FE 7 d 5615
B HOR SAARHT o SIARTE Z I T S5 #E T PR, 72 38 74. 5% (LANI(NO, ), WhRifE) o ik 1 ~4
B B JERHAC L 5 25 A D3R 1, Je R A A (E A LS (B RN SE DB 4 45 R LR 2,
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Table 1 Synthesis conditions of the complexes

Compound Metal salts Reactant molar ratio/ mol Crystalized time/day Crystal color Yield/ %
1 Ni(NO;),-6H,0 M:en:nds:H,0=1.1:1.0:2.2:100 RT 3 days blue 74.5
2 Co(NO;),+6H,0 RT 7 days pink 51.3
3 Cd(NO;),-6H,0 RT 7 days no 69.5
4 Cu(NO;),+6H,0 RT 2 days blue 80.5

x2 HREBRSYHITTESN FT-IR 8
Table 2 ICP and FT-IR of samples

Compound Elements analysis/ % IR characteristic peaks
1 measured C28.05, H5.05, N:5.44, S12.46, 037.22, Ni 11.43 Yoy, 3500 em ™'
theoretical C28.06, H5.07, N5.46, S12.47, 038.19, Ni 11.44 Viing 611 » 3100 em™!;
2 measured C28.01, H5.02, N5.40, S12.40, 037.42, Co 11.47 8ing »1380 cm -
theoretical €28.05, H5.04, N5.45, S12.47, 037.40, Co 11.48 ASp_so;, 1120 em ™5
3 measured C25.40, H4.63, N4.92, S11.74, 033.80, Cd 19.90 8 ing c—11 » 600 ~800 cm ™!
theoretical C25.43, H4.62, N4.94, S11.72, 033.87, Cd 19.83
4 measured C27.83, H5.00, N5.43, S12.30, 037.02, Cu11.26
theoretical C27.80, H5.02, N5.41, S12.35, 037.06, Cu11.26

1.3 @EERpNit

PRI B AR A AR AT SN, SR T 20 S5 PR ALY MoKa S52% (A =0. 071073 nm) DL o 348575
BT o AL th B A i, AR U 1 A AR AE 25 (. Fourier 5 i P R 228 52 , BIE
Sk I EE A E AR R BB AR o X ST AR U 23 SR A 1] [ P A0 % 1) S P BB Bt A
AL/ N T IIEE AL, AR A A o M i SRR SHELXTL97 M b e/ 5 i

2 #ZR51He

2.1 SiEFHE

AL AT 4 AR EIEE AL S W), [ & Monoclinic i 5, C2/c =5 [, fEBLLAGIE Ni (L&
Py 1 IR SR L A B RA OT T AL S A NE T AL T4 ALK, 2 AN B K
731 (O1W, 02W) Rl 1 ANJiF B 925 R MR P 85 1. )@ Ni Dy Nl ipe s, #g il — A~ iy 9 /\ T 4, Ni
SR A LR 2 4 N (NLNLA) F1 4 4~ H,0 B4 ( 01,02, 01A,02A) fitfiz. (& 14) Ni—O
(] B IR 0. 2061 (8) ~0.2122(9) nm, Ni—NR]EYEE I 2. 076 (10) nm, H5HE AV RIHEK
TAHRE Y O AEAXIBRETC AR 4 AR SRR 2 ANRCALK S o AP 1B TR i S K R
MR E 0 /K Z 8] A7 A6 3 £ 5 1 & A ( Ol—HIE~-05 , O1—HIG~-01W , 02—H2A~-04 ,
02—H2B-+-03 ) , T4 B — 4> = ZES5 A0 (R WAL 5)
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Table 3 Crystal data and structure refinement for the complexes

Formula CiaHyNiN, 05 S, C1aHyCoN, 058, C1aHy CdN, 0,5, CjHyCuN, 045 S,
Fw 513.18 513.40 566. 87 518.01
Crystal system Monoclinic Monoclinic Monoclinic Monoclinic

Continued on next page
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Space group C2/¢ C2/¢ C2/¢ C2/¢
a/nm 1.69026(19) 1.693 47(15) 1.698 94(14) 1.718 69(17)
b/nm 1.01373(11) 1.01708(9) 1.01872(9) 1.01289(10)
¢/nm 1.3448(3) 1.35005(12) 1.34363(18) 1.33684(13)
o/ (°) 90 90 90 90
B/(°) 120.265 0 120.413 0 120.3470 121.0320
v/ (°) 90 90 90 90
V/nm® 1.990 1(5) 2.0054(3) 2.0068(4) 1.9942(3)
VA 4 4 4 4
D./(g-em™3) 1.713 1.700 1.876 1.725
F(000) 1072 1068 1152 1076
Theta range for data collection( deg) 2.45 t0 25.00 2.44 10 24.97 2.43 t024.99 2.44 10 26.50
Independent reflections 5434/1 748 5536/1 760 4 871/1 760 5402/2 057
[R(int) =0.0177]  [R(int) =0.0148]  [R(int) =0.0129]  [R(int) =0.021 1]
Completeness to theta =26. 50 99.8% 99.9% 99.8% 99.7%
Goodness-of-fit on F* 1.078 0.927 1.193 1.093
Ry, wRy[I>20(I)] R, =0.0326, R, =0.0202, R, =0.0927, R, =0.0227,
wR, =0.086 7 wR, =0.096 0 wR, =0.309 3 wR, =0.064 9
Ry, wR, (all data) R, =0.0331, R, =0.0210, R, =0.0937, R, =0.0234,
wR, =0.087 0 wR, =0.097 4 wR, =0.310 wR, =0.065 4
x4 ECHUEYHEEEK(nm)NERH(°) BIER
Table 4 Selected bond lengths(nm) and angles(°) for compound
Nil—O1#1 0.2061(8) Nil—O02#1 0.2122(9)
Nil—O01 0.2061(8) S1—03 0.1453(8)
Nil—NI1 0.2076(10) S1—05 0.1455(10)
Nil —NI1#1 0.2076(10) S1—04 0.146 1(9)
Nil—02 0.2122(9) S1—C4 0.1780(11)
01#1—Nil—01 86.0(5) NI1—Nil—NI#1 83.7(5)
O1#1—Nil—N1 177.9(4) O1#1—Nil—02 91.8(4)
01—Nil—NI1 95.2(4) 01—Nil—02 86.4(4)
O1#1—Nil —N1#1 95.2(4) N1—Nil—02 89.9(4)
01—Nil—NI1#l 177.9(4) N1#1—Nil—02 91.9(4)
01#1—Nil—02#1 86.4(4) 03—S81—05 112.8(5)
01—Nil—02#1 91.8(4) 03—S1—04 112.2(6)
N1—Nil—02#1 91.9(4) 05—S1—04 112.1(5)
N1#1—Nil —02#1 89.9(4) 03—S1—C4 105.9(5)
02—Nil —02#1 177.6(5) 05—S1—C4 106.7(5)
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Fig. 1

Structure unit(A) and the 3D structure( B) of complexes 1 ~4
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Table S Hydrogen bond distances and angles of compound

D—H d(D—H)/nm d( H+A)/nm d( DA )/nm <DHA/(°)
N1—H4----03 0.0852 0.2386 0.3090 140.32
01—H6---04 0.0855 0.204 5 0.286 4 160. 00
NI1—H8----04 0.0856 0.248 1 0.3283 156.25

01 W—H9----04 0.0818 0.200 6 0.280 4 164.94
02—H10----01W 0.077 1 0.1924 0.269 4 175.88
02—H11---05 0.0830 0.1996 0.2821 172. 11
01—H12----03 0.0815 0.2057 0.2836 159.92
01W—H13----05 0.073 1 0.2220 0.2947 172.83
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Fig.2 Simulated and experimental XRD powder patterns Fig.3 TGA plots of the coordination compounds 1 ~4

of compounds 1 ~4
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Synthesis of Ionic Coordination Compounds with
Naphthalenedisulfonic Acid and Their
Molecular Recognition Properties

ZHU Jiang"* , GOU Wenxiu", WANG Xiaomin”, CHEN Lidong", LENG Rubing", JIANG Chunjie""
(“School of Chemisiry and Chemical Engineering;
I’Experimem Center , Liaoning Normal University , Dalian , Liaoning 110629 , China)

Abstract Four compounds [ M(en)(H,0),]+1,5-nds-(H,0),(M =Ni(1),Co(2),Cd(3),Cu(4),
based on ethylene diamine(en) and 1,5-naphthalenedisulfonic acid(nds) , were synthesized by hydrothermal
synthesis method under room temperature. The structures of the crystals were confirmed by X-ray diffraction
(XRD) method and SHELXTL-97 software. The four compounds have the same three dimensional (3D)
framework in monoclinic C2/¢ space group, only different in metal atoms. The cell parameters of compound 1
are:a =1.69026(19) nm, b =1.01373(11) nm, ¢ =1.3448(3) nm, a =90°, B =120.2650°, y =90°,
V=1.9901(5) nm’, Z=4, D, =1.713 g/ecm’, F(000) =1072, R, =0.0326, wR, =0.0867. One metal
atom is coordinated to four oxygen atoms from water molecules and two nitrogen atoms of one ethylene diamine.
There exit abundant hydrogen bonds interactions between free water molecules and oxygen atoms in 1,5-
naphthalenedisulfonic acid anion. One dimensional chains were formed through abundant hydrogen bonds and
one [ Ni(en) (H,0),]?" located between each two nds’~. The two adjacent [ Ni(en) (H,0),]*" arranged
by the opposite mode (head to head). The properties of the two compounds were characterized by XRD,
thermal gravimetric analysis ( TGA ), fluorescence spectroscopy and multi-function spectrometer. The
molecular recognition properties of compound 3 with M = Cd in methanol solution was studied. The compound
3 was solved in different solvents in which the highest strength of fluorescence spectroscopy occurs in methanol
solution. The strength of fluorescence spectroscopy decreases, with increasing concentration of methanol which
may have potential applications in fluorescence probe to recognize polarity.

Keywords naphthalenedisulfonic acid ;molecular recognition ;ethylene diamine ;fluorescence
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