%536 & 55 2 1 ¥ ot w5 e 4 otk Vol. 36 No. 2
20144F 4 A Journal of Nuclear and Radiochemistry Apr. 2014

= P Bt-Salophen & M1 F 41 5
RE S MR R

Ho B %KW 2,5 8B, K7 N
MR E A b T2 b, WiRg M 421001

FE R HEEZ KBS (DFD) 1 BSLYP 3% 48 6-31G.6-31G™ (6-311G ™ =Fh 20 /K 3 £ . X = Fb 4l
Pt-Salophen Bt & 91 14 3 T 45 A #EAT 0 AL TH5E T B AT 4R 3l R F AL 27 0 85 L 1 %45 2 iy JUAT A4 Y | g 1 45
K VLLAN GRS R M R = A B HEAT T e 40T .

KR 8 L RS Bl BE-Salophen BL AW 5 47 F 4548 s LU G s O 2= M0 Ak 2= A B
FESZEE.0561.1;0641. 121 XHRAREED : A X EHE:0253-9950(2014)02-0097-07

doi:10. 7538/hhx. 2014. 36. 02. 0097

Theoretical Study on Molecular Structure and Vibrational Spectra

of Three Uranyl-Salophen Complexes
XIAO Yun-xia, NIE Chang-ming” , LI Xiao-long, LUO Juan, ZHANG Fang-shuai
College of Chemistry and Chemical Engineering, University of South China, Hengyang 421001, China

Abstract: In this paper, the molecular structures of three uranyl-Salophen complexes were
optimized, and the vibrational frequencies and chemical shifts were also calculated using den-
sity functional theory (DFT) methods at B3LYP/6-31G, 6-31G* , 6-311G™ levels. The geo-
metries, electronic structure, IR spectrum, thermodynamic properties and chemical shifts
were discussed and analyzed.
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Fig. 1 Structure of three uranyl-Salophen complexes
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Fig. 2 Geometry structure of three uranyl-Salophen complexes(6-311G** )
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Table 3 Major IR data of ligands and complexes cm
il A& K fid 4 9 (Ligands and complexes) y(C=N) v (C=C0C) v (C—O) v (U—0O) y(U=0)
fii{& 1(Ligand 1) 1696 1615 1327 - -
454 1(Complex 1) 1644 1564 1348 452 940
fid & 2(Ligand 2) 1696 1615 1345 - -
fii &) 2(Complex 2) 1644 1572 1348 476 940
i {k 3(Ligand 3) 1696 1633 1372 - -
i &4 3(Complex 3) 1636 1572 1348 492 940
F 4 =FahEE-Salophen W& 9 Y #4724 4k B
Fig. 4 Thermal properties of three uranyl-Salophen complexes
i & #) (Complexes)  ¢5 /(Jemol '+ K 1) ¢ /(Jemol '+ K S/« mol™! « K1) 101H" /eV
1 384. 528 376.213 664.612 —4.512
2 468. 572 460. 257 775.417 —5. 141
3 550. 256 541. 941 870. 285 —35.770
7 (Note) : T=298. 15 K, p=1. 013X 10° Pa
5 PR LA W H NMR K& C NMR fb 217 8
Table 5 'H NMR and " C NMR chemical shift of ligands and complexes ppm
ik B 'H NMR
(Ligands and complexes) S(Ar—H) 0(Cy—H) 0(Cyo—H) 8(0O23—H) 0(Oz—H)
Fif& 1(Ligand 1) 6.50~7.59 8. 40 8. 40 4. 04 4. 04
it & 1(Complex 1) 6.92~7.71 8.75 8.75 -
Fi {4k 2(Ligand 2) 6.55~7.69 8. 49 8. 41 5. 50 4. 10
i &4 2(Complex 2) 6.89~8.71 8. 86 8.73 -
Fef& 3(Ligand 3) 6.69~7.71 8. 50 8. 50 5.56 5.56
fid &4 3(Complex 3) 7.01~8.67 8. 85 8. 85 -




%2 B = # 55 : = A4l ik -Salophen Bt &) 4 + 45 14 5 4 2 6 1% 09 B 0 5% 103
GRS
TiE (A B2 e 440 ?C NMR
(Ligands and complexes) S(Ar—C) 8(Cr,—O) 8(Cis—O) 8(Coy =N) 8(Cio=N)
Fif& 1(Ligand 1) 119.22~157.16 164. 80 164. 80 160. 78 160. 78
it 44 1(Complex 1) 122. 40~154. 93 181. 20 181. 20 170. 09 170. 09
fit {4 2(Ligand 2) 119. 20~157. 52 161. 53 164. 83 161. 12 160. 82
Bl 44 2(Complex 2) 122. 39~155. 02 178. 24 178. 25 170. 52 170. 19
fit {4 3(Ligand 3) 121.42~157. 32 161. 56 161. 56 161. 03 161. 03
fit &4 3(Complex 3) 122. 83~155. 04 178. 23 178. 24 170. 56 170. 56
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