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Synthesis, Characterization and Fluorescence Property of Two
Complexes Based on [Ag(4,4’-bpy)]* and [Zn(phen),(H,0),]**

GU Ya-Kun QIU Xiao SONG Jin-Hao LI Xia*
(Department of Chemastry, Capital Normal University, Beijing 100048, China)

Abstract: Two complexes, {[Ag(4,4"-bpy)]-3-HSBA -H,0}, (1) and [Zn(phen),(H,0),] - (A-2,5-DSA) -3H,0 (2) (3-
HSBA =3-sulfobenzoate, A-2, 5-DSA =Aniline-2, 5-disulfonate, 4, 4'-bpy=4, 4'-bipyridine, and phen=1, 10-
phenathroline), were synthesized under hydrothermal condition and solvent method ,respectively. The structures of
the two complexes were determined by X-ray diffraction single-crystal structure analysis. Complex 1 is a one-
dimensional chain structure. The asymmetric unit contains one [Ag(4,4'-bpy)|* cation, one free 3-HSBA anion and
a lattice water molecule. Ag(I) ion is two-coordinated by two N atoms from two 4,4’ -bpy molecules. Complex 2 is
a mononuclear molecule containing one [Zn(phen),(H,0),]** cation, one free A-2,5-DSA anion and three lattice
water molecules. Zn(Il) ion is six-coordinated by four N atoms from two phen ligands and two O atoms from two
water molecules. The different 3D supramolecular networks of the two complexes have resulted from extensive

hydrogen bonds among the coordination cations, counterions and lattice water molecules. Fluorescence spectrum
of the two complexes are assigned to m-7* of ligand. CCDC: 820981, 1 ; 820982, 2.
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Bruker Smart 1000CCD & & TR 1Y, % il 296(2)
K, f1 8 A4 Mo Ka T 26(1=0.071 073 nm) 4G
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1.2 BEVHEN

BCA W 1K i8R 4R (0.340 g,2 mmol), 3-8 FE K
5 R 4 (0.448 g,2 mmol), 4,4’ -BX L IE (0.384 g,2
mmol) 1 2 85 F7K (10 mL)HCA 25 mL 5 VU 58 &M 2
NLZE TR R 150 CCF A 3 d, 985 B 2 % il
15 B HRIR B A RAR (77 % .67%), CrH sAgN,06S
(483.24), JC & 43 T B {8 (%) : C,42.23;H,3.13; N,
5.76; S bR 1E (%) . C,42.28 ;H,2.72;N, 5.82, £L4M
HE(KBr £ R, v/em™):3406br, 1703s,1606s,1419m,
1211s,1187s,1032s,997w,807m,618s,575w,

B G 2. 4 R -2, 5- i R L4055 (0.550 g,2
mmol), 1, 10-%BFEME Bk (0.793 g,4 mmol)20 mL % T
ZEEH FH 2 mol - L™ NaOH ¥ W8 5 1 TR G 1 W)
pH 2124 6, SR 5 # 7S K 5 MR $(0.340 g,2 mmol) iy
KRNI ISR ZY 2 h I i RS IR
E, 3 A, BRI ESR K CyHyNsZn 0,5,
(765.07), JG & 43 M B8 H (%) . C,46.97;H ,4.08;N,
9.16; L FPrfH(%):C,47.14;H,4.13;N,9.22 L1 4Pk
(KBr JE K ,v/em™):3 352br, 1 625m, 1 564w, 1 519m,
1428s,1193s,1014s,727m,667s,560w,

1.3 BRIEEHNE

£ H 0.25 mmx0.20 mmx0.15 mm (1) F1 0.20 mm
x0.20 mmx0.12 mm (2)f 5.5 , 75 Bruker Smart 1000
CCD X-BHERAT Y I i 4 S 25 e (B Ak 1Y
Mo Ko 2% (1=0.071073 nm) S04 AT 5 560 1 5000 . o
PRZE R o B4 g b e A AR SR A bR R B
He R 22 (H N7 i A AR L X AR AR Ak
b e & ] SRRSO T 12 AT 0 B e/ — 3R
PGB Ko 1 0 U 38 2 2 (E A8 ST A Al
PRAR R AR FH OIS A 45 R R A
Y1 MECEY 2 Y8 =R R, S REE PL L F %
A REIE S T2 1, REE K AR T E 2,

CCDC:820981,1;820982,2,
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Table 1 Crystallographic data of complex 1 and 2

Complex 1
Empirical formula
Formula weight 483.24
Crystal size / mm

Temperature / K 296(2)

CHisAgN,06S

0.25%0.20x0.15

2
CaoHuNs0,SZn
767.09
0.20x0.20x0.12
293(2)




%6 JBUHE 3 45 [ Ag(4, 4" -bpy) [ 2 [ Zn(phen),(H,0), PP FitAC £ W 6 1 4544 5 St 1145
2351
Wavelength / nm 0.071 073 0.071 073
Crystal system Triclinic Triclinic
Space group Pl Pl
a/ nm 0.752 65(4) 0.990 91(4)
b /nm 1.130 95(6) 1.149 25(5)
¢/ nm 1.139 64(6) 1.445 68(7)
al () 102.312(3) 91.553(2)
B/ () 104.022(3) 90.226(2)
v/ 103.797(3) 102.542(2)
V / nm® 0.875 38(8) 1.606 39(1)
A 2 2
D./ (g-cm?) 1.833 1.582
Absorption coefficient / mm™ 1.309 0.964
F(000) 484 788
01/(°) 1.94~27.97 1.82~27.54
Limiting indices O=sh=<s9-4sk=sl14-15<< 14 “-Rsh=s12,-4<sk<14-18<[=<18
Reflections collected 11 457 19 316
Independent reflections (R;,) 4 083 (0.018 0) 7 120 (0.145 6)
Observed reflections (I>20(I)) 3614 4 600
Final R indices (I>20 (1)) R=0.025 5, wR»=0.062 9 R=0.032 7, wR»=0.088 0
F2 BREYIM2ONETEEKMER
Table 2 Selected bond lengths (nm) and bond angles (°) for complexes 1 and 2
Complex 1
Ag(1)-N(1) 0.215 2(16) Ag(1)-N(2)B 0.21 51(16)
N(2)B-Ag(1)-N(1) 173.77(7)
Complex 2
Zn(1)-N(1) 0.217 3(2) Zn(1)-N(2) 0.212 56(15) Zn(1)-N(3) 0.212 59(16)
Zn(1)-N(4) 0.220 44(17) Zn(1)-0(1)W 0.211 75(15) Zn(1)-02)W 0.207 59(19)
0(2)W-Zn(1)-0(H)W 85.68(7) 0(2)W-Zn(1)-N(3) 96.98(7) 0(1)W-Zn(1)-N(3) 97.97(6)
0(2)W-Zn(1)-N(2) 94.00(7) O(1)W-Zn(1)-N(2) 95.78(6) N(3)-Zn(1)-N(2) 162.99(7)
0(2)W-Zn(1)-N(1) 170.96(7) O(1)W-Zn(1)-N(1) 92.33(7) N(3)-Zn(1)-N(1) 92.03(7)
N(2)-Zn(1)-N(1) 77.40(7) 0(2)W-Zn(1)-N(4) 87.70(7) O(1)W-Zn(1)-N(4) 171.16(7)
N(3)-Zn(1)-N(4) 77.03(6) N(2)-Zn(1)-N(4) 90.51(6) N(1)-Zn(1)-N(4) 95.10(7)

Symmetry transformations used to generate equivalent atoms: 1: B: «, y, z—1.
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2.1 WEY 1 REEEHER

AW 12— T, IaWm 1 DX
FRETTALEE 1 A [Ag(4,4" -bpy) B BH B T, 1 AN Ui
B Y 3R AR TR AR 9] B A 1 A B s K g (K
la), Ag" B 15 21> 4,4 - BK 0k 0E /Y & 5 B A7,
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Symmetry codes: A: 1-x, -y, —z; B: x, y, —=1+2; C: 1-x, 1=y, —2; D: 1=, 1=y, 1=z; E: 1-x, —y, 1=z; F: =1+«, y, 2; G: , v, 1+2; H: 1—x, 1—y, 2—2

B () BEAH 10050 T4 M (b) UFES 0 3B LA T P I 85 00 B /K 40 0 e e S ) — 4 0 46 45

(c) C=H---O Z 5 Ag---0 S91EHIJI; (d) 3D 8 5r T M 28 4514
Fig.1

(a) Molecular structure of complex 1; (b) 2D network based on free 3-SBA ions and H,0 molecules via hydrogen bond;
(c) C-H---O hydrogen bonds and Ag---O weak interactions; (d) 3D supramolecular network
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Table 3 Hydrogen bond lengths and bond angles of complexes 1 and 2

D-H---A d(D-H) / nm d(H-+A) / nm d(D--A) / nm Z/DHA / ()

Complex 1
O1IW-H1WA---O3B 0.860 1.890 2.747 174.96
OIW-HI1WB---O1A 0.860 1.930 2.793 173.58
05-H5A---01W 0.820 1.750 2.561 167.19
C5-H5---03 0.930 2.680 3.599 170.19
C6-H6---02G 0.930 2.494 3.192 132.00
C7-H7---04G 0.930 2.671 3.367 138.83
C9-H9---04D 0.930 2.713 3.376 128.88
C10-H10---O1H 0.930 2.648 3417 140.49
C15-H15---05 0.930 2.660 3.495 149.75

Complex 2
OIW-HIWA---04 0.820 1.922 2.741 175.53
OIW-H1WB---05A 0.811 1.975 2.780 171.89
02W-H2WB---OE 0.803 2.121 2.860 153.01
02W-H2WA---0O5W 0.832 1.856 2.679 169.78
O5W-H5WA---O3WF 0.829 1.994 2.812 168.67
O5W-H5WB---O3WE 0.844 1.942 2.753 160.67
O03W-H3WA---02F 0.841 1.893 2.732 175.26
O3W-H3WB---04W 0.836 1.944 2.780 177.40
04W-H4WB---03G 0.898 1.924 2.819 174.13
N5-H5A---O5H 0.864 2.271 3.107 162.69
N5-H5B---01 0.857 2.341 2.986 132.26

Symmetry transformations used to generate equivalent atoms: 1: A: 1-x, -y, —z; B: x, y, z—1; D: 1—«x, 1-y, 1—z; G: x, y, 14z;

H: 1-x, 1-y, 2-z; 2: A: 1—-x, 1=y, 1—z; E: x, y+1, z; F: 1—x, 1=y, —z; G: x=1, y, z; H: 1-x, -y, 1-z.

FEOR T R AR R B 1) R A R LA, C-H---0
SV MEXUEETE be P TNIE LT 4 BORIE
(4 B 88 7 R S5 F (18] 1),

3-8 FE R it R A R R R R R 43 1 5 A Y
44" BRMEBE S FIE AL C-H---0 &5, UMbk, 3- 52 5
AR AR TR AR T 5 Agt B T RIEAFTES Ag
<O FVEN Agl - 01 F1 Agl -+~ 02 FE 5 53 51
0.2982 #10.2730 nm, 5 3CHk T Ag--- O FH B AH £
(Bl 1c), —4EPHE T4 C-H---0 ZH M Ag---0
55 1F PR TR B 0 —4E B 2 5 M 28 i B IR A
NIIEALIE (S-S FEE A 0.688 9 nm) ) =4k 73 F
I 28 254 (1#] 1d),

22 EEW 2 REEHEIR

AW 2 BRI T AV 1A X FR R
JCELHE 1 M Zn(phen),(H,0), P FC A7 BHES 1 AN 5
AR -2, 5- R AR B B A 3 A di A% K 43 (]
2a), FEET5 24 1,10-4BFEME MRS T 0 1 4 A~ N
J5F B 2 ARG F AL, BB 6, Zn B BC A 26

55 kAt fg o\ TE PR R B J o N1 ON4 01w i
02w b F IR A7 & N2 Fl N3 &b F 4l 47 &, Ji
P 25 205 T8 - T 9 ~F- S BE 2502 0.013 01 nm,, Zn(1)-N
[ 8B T R 0.212 56(15)~0.220 44(17) nm , 73
B 0.2152 nm,Zn (1)-0 A5 R 0.207 59(19)
F10.21175(15) nm, V- 2154 4 0.209 67 nm, N-Zn(1)
-N S8 A7 95 L R 77.03(6)°~162.99(7)°, 0-Zn(1)-0 5 £
1 85.68(7)°, FA Zn* BT 5 24> 1,10-4BE RS
BB 2 M RE MBS LT A A TG
Yok sE vk

Bt &4 A7 76 2 B I SRR 3), WA 7K =2 ]
B R T AU AR 1R -2, 5- i TR AR 22 (]I B
T N-H---0 &5, WeKayFZRIE T &5, A
EREMIE 03W,05W 5 Ho X FRE K 3 F 03WA,
O5WA il 1 S HEIE W (H,0), K . A K 5 L7 7K
SR -2, 5- R Z MBI T 0-H--0 &
B XSS AL BB R -2, 5- AR AR L
F it 7K T 1 1 Ak R 4y 1 AR 25 44 (18] 2b)
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Symmetry code: A: 1-x, 1-y, 1—z; B: «x, y, 14z; G: 1—x, 2—y, 1—z; D: x, 14y, 14z E: x, 14y, z; Fr —x, 1—y, 1—2;

omitted for clarity; (b) Phen ligands are omitted for clarity
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(a) All hydrogen atoms are

K2 (a) BCEW 2 M50 T454; (b) BLG W 2 M HERR A

Fig.2

2.3 BEWIRIE NG

T TEDEOE A MG EE AN bl sk T B AR R
B YIRS LA 340 nm AL DK AR
3-FRFERBR PR AN LA 4,47 BRI BE BLAR A 5 90 1
£ 350~650 nm W& SEHE (KBl 3a), 3-F2 5L R iR
B ARAE 371 A1 392 nm 4b H BRSO K ST 0%
4 4" -BR I BE B AR AE 370 F1 417 nm 40 H 56 &
SPE BEA Y 1 7E 403 422 452 F1 536 nm Ab A 4

(a) Molecular structure of complex 2; (b) Packing diagram showing 3D supramolecular network

MRS SERME 4 DO E SR A T
., LA 276 nm SRR WA ARG P 2 Fil 1, 10-
SR AEME MRAE 300~500 nm 19 & 55 Y61 (&l 3b), B
YITE 360~410 nm P 3058 /49 & 06 1T 1, 10-4B3E
WX RFE 363,381 A1 403 nm AbH B 3 A& 06 |
I, ATUCHESA Y 1R 2 B2k H TR
et WP ERAE R — P AR B T RO i L AR %
ML,
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3-HSBA , 200 k- Complex 2
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Fig.3  Fluorescence spectrum, (a) complex 1, (b) complex 2
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