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Syntheses, Crystal Structures, Thermal Stabilities and Fluorescence
Properties of Silver(I) and Cadmium(I) Complexes Based on
1,2,4-Benzenetricarboxylic Acid and 2,2'-Bipyridine
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Abstract: Two complexes, [Ag(Hsbte)(bpy)] (1) and [Cd(Hbtc)(bpy)(H,0),], (2) (Hsbte=1,2,4-benzenetricarboxylic
acid, bpy=2,2'-bipyridine), were synthesized under pH-controlled hydrothermal conditions and characterized by
X-ray single crystal diffraction, IR spectra, thermal gravimetric analysis (TGA) and fluorescence spectroscopy.
The results show that complex 1 is a zero-dimensional mononuclear small molecule structure, and 2 is a one-

dimensional chain structure. Fluorescence studies showed that both complexes have fluorescent properties.
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Table 1 Crystallography and structure parameters of complexes 1 and 2

Complex 1 2
Empirical formula CioH;3AgN,06 CoH;CdN,O4
Formula weight 473.18 512.74
Temperature / K 293(2) 293(2)
Crystal system Triclinic Monoclinic
Space group Pl la
a/ nm 0.820 32(9) 0.759 24(4)
b/ nm 0.904 91(10) 2.799 52(15)
¢/ nm 1.238 29(14) 0.970 85(5)
al (%) 96.485(9)
B/ 95.535(5) 112.158(6)
v /(%) 110.956(10)
V /o’ 0.843 59(17) 1911 1(2)
A 2 4




BRI 1,2, 4K =Hm5 2,

2-JR AL WE # B5T 04 4R (1N 58 (1)

9 B4 0045 8 P R i R b R 1581
2351
F(000) 472 1204
D./ (g-cm™) 1.863 1.782
©/ mm™ 1.24 1.20
6 range / (°) 3.8~27.6 4.1~24.5
Reflection measured, independent reflection 5389, 3 000 5812,2 784
Observed reflection [/>207(1)] 2 411 2 539
Riu 0.026 0.043
Ry [I>20(])) 0.036 0.036
wR, (all data) 0.076 0.080
GOF 1.03 1.02
(A)uins (Ap)us / (€ nm) -420, 370 -560, 560
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Table 2 Selected bond lengths (nm) and angles (°) of complexes 1 and 2

1

Agl-N1 0.227 8(3) Agl-N2 0.235 2(3) Agl-01 0.222 5(2)
N1-Agl-N2 71.84(10) 01-Agl-N1 150.50(10) 01-Agl-N2 135.42 (10)

2

Cd1-04 0.227 5(5) Cd1-07 0.232 0(6) CdI-N1 0.231 1(6)

Cd1-N2 0.237 6(6) Cd1-08 0.225 0(6) Cd1-01' 0.234 6(5)
04-Cd1-N2 90.6(2) 07-Cd1-01° 75.2(2) 08-Cd1-01’ 78.6(2)
04-Cd-07 85.2(2) 08-Cd1-04 90.7(2) N1-Cd1-N2 70.6(2)
04-Cd1-N1 98.5(2) 08-Cd1-N2 93.0(2) N1-Cd1-07 88.1(2)
04-Cd-01’ 152.93(19) 08-Cd1-07 109.1(2) N1-Cd1-O1' 99.3(2)
07-Cd1-N2 157.5(2) 08-Cd1-N1 161.2(2) 01-Cd1-N2 114.5(2)

Symmetry code: ' —1+x, +y, +z for 2.
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Ellipsoid probability level: 30 %; Hydrogen atoms are omitted for

clarity
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Fig.1  Crystal structure of complex 1
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Table 3 Hydrogen bond parameters of complex 1

D-H---A d(D-H) / nm d(H--A) / nm d(D--A) / nm ZDHA /()
06-H6---04 0.082 0.185 0.265 9(3) 167.2
03-H3--02 0.082 0.160 0.239 9(4) 162.3

Symmetry codes: " —1+x, —1+y, +2.

(Symmetry code:' —x,1-y,2-z), HH, Cg(1)¥ Y Fi.L»
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Fig.3 Three-dimensional packing diagram of complex 1

2,12 FLAY 2 WY MRS R A

BLAW) 2 105 T 25 M0 Q1B 4 JTow b AR 45 4 fi
Mra&il, HE/NSHETasE 14 cd)sE +,1 4
Hbtc>, 1 > bpy HE5> 81 2 AECAK S F B2 2
A1 Hbre? (992 He Rk Tt B i 7 =X, otk
bpy Bt fAd it 2 AN F R F G EEABLAL, Cdl 439
5 Hbte™ BB 2 AT (015,04),1 4 bpy ik
G F R 2 AR F (N, N2)FI 2 47K 53507, 08) B
7,6 AN BE A IR T 4 T I AR B\ TR R R 07,
08 ,N1,N2 ZH 7718 V-1 ,01A 1 04 25l 4041

RBP4 2 0.014 0 nm,

WE s sl aE Hbte? B980T #7156 A /R AT Bid
G 2T R, BENARIL Cd--Cd Z
] AR 23R 0.759 2 nm, 75 4h 5% 5 5% 2 0] 38 4 A
F5 0T 1 R B D R BE A K S R B ES 1Y) SEUEE AR
I, RREEAE TS EAE R R TRCA Y 2 1 =
Yk 7 (] S50 (B 6), SU5E 0 R S e a3 4 TR,

Ellipsoid probability level: 30%; Hydrogen atoms are omitted for

clarity; Symmetry code: " x—1, y, z

K4 B2 Ei A
Fig.4 Crystal structure of complex 2

Symmetry codes: ' x—1, v, z; ¥ 1+x, v, z
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Fig.5 One-dimensional chain structure of complex 2
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Table 4 Hydrogen bond lengths (nm) and bond angles (°) of complex 2

D-H-A d(D-H) / nm d(H--A) / nm d(D-+-A) / nm ZDHA /()
07-H7B---02 0.082(3) 0.194(3) 0.273 2(9) 165(7)
08-H8B---03' 0.088 0.198 0.283 7(9) 164
07-H7A---05" 0.090 0.201 0.284 5(10) 155
08-H8A---03" 0.088 0.184 0.272 4(9) 175
06-H6---01" 0.082 0.185 0.267 1(8) 177

Symmetry codes: " x—1, y, z; " a=1, y, z=1; V x=1/2, -y, z; * x, v, z+1.
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Fig.6  Three-dimensional packing diagram of complex 2
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Fig.8 Thermal behavior of complex 1
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Fig.9 Thermal behavior of complex 2
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