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Table ! Vibrational Frequencies and Foree Constants of M— O Bonds for
Rare Earth Nitrate Coordinated Compounds

vond A 1 P, Pe

obs. cal. obs, cal. mdyn+ A= mdyn:« A 7!
La-G 113 111 % 106 206. 0 0, 2900 —0. 0566
Gd-@ 131 130.9 219 219. 1 0. 3392 — 0. 0592

#?! AIEEHLIRSHM-_OoREREERNHEY

Tahle 2 Vibrational Frequencies and Force Constants of M— O Bonds for
Rare Earth Perchlorate Coordinated Compounds
A T: F, Pe

band .

obs. cal. obs. cal. mdyn + R -! mdyn « A 7!
La-0O 121 120. 9 212 21z Q. 3927 —0.0478
Gd-O 133 132.9 214 219.0 0. 4205 —0. 0476
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Table 3 Atomic MNet Charge of TMAD and its Coordinated Compounds

alom TMAG [LatTMAG 1 (ND3) ]2+ [La{TMADC)s T+
Q —0. 560 —0. 497 —0. 616
N Q. 207 0.240 0. 540
C 0. 128 4, 254 0. 037

F 4 TMAO BHE S Mulliken $145 30 Wiberg 558
Table 4 Mulliken and Wiberg Bond Order of TMADO and lts Coordinated Compounds

bond TMAQ [La¢TMAG) ¢ NGy ) ]2 [La(TMAD) T+
N--O 0. B3D/0. 463 0.943/0. 537 0. 965/0, 542
C—N 0. 977/0. 684 0. 91670. B53 ¢.980/0. 688
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THEAM; (2)HOMO BEM A & EAEZEE R f TMAO f1 NOT I B = HEH A -
(HLUMO BHEMHEMTHIE T EH La i 54, 6s, 4F, 6p B FHEHR:; (D 4FAERE
EHTFHEERETE2E Lagy fF RTREER AFEEHEEHE. SXBA L —H.

M 4 &8 TMAO FIEL S 474 Mulliken 522% f1 Wiberg §22% 7] .. TMAO 24 j§ N—O &
HEMAIGAT . X5ERGTESDHRBEERTREMAREE .

MR 3 TMAO RIS R Fr BT L, TMAO R N #JIE B 17 WA 0. 207 £ F)
0.240 5 0. 540,0 F AR M 0. 560 F % 0. 497 = 0. 616, FEHE LR E S HIT.0 i
Frfm La = HIiERZ N—O R BB FX MmO F3h. A\ HEEMEEM N—O BIEET .
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VIBRATIONAL SPECTRA AND COORDINATION STRUCTURAL STUDIES
OF TRIMETHYLAMINE N-OXIDE COORDINATION COMPOUNDS
OF RARE EARTH ELEMENTS

Hu Huaiming® Sun Hongshui® Gac Yici® Peng Zhouren®
(*Coordouatun, Clhemistry festdde, Nanjog Dniversdy, Nanjmg  210093)
(*Deprrtment of Cherstry, Lanchou T niversily, Lacshou  730000)

Some coordination compounds of rare earth elements ( ¥ ) with Trimethylamine N- oxide
{TMAO), [Ln{TMAQ);(NO;) J{NO,J}. and [Ln{TMAO);]{Cl0O,);{Ln=La, Nd, Sm, Gd} have
been prepared and characterized by elemental analysis, molar conductance, IR and Raman spectra.
The stretch force on stants were calculated using GF matrix methed. The resufts show that the
strength of coordination bonds iz increased with the atomic number. The molecular orbital of TMAO,
La(TMAO)3(NO.)>* and [La{TMAO); |** were calculated by semiempirecal INDO method. The re-
sults show that the N-O bond is stronger in coordination compounds than that in TMAO.

Keywords; trimethylamine N-oxide rare carth coordinated compounds vibrational spectra
quantum chemisiry calculation
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