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Table 1 At Stable Configuration, Distance hy from Ln to the Plane of
Phthalocyanine in LnPeCl
Ln La Nd Sm Gd Dy Er Lu
hoy & 2'3 2.0 1.9 1.83 1.78 1.7 1.5
-F,a.u. 195.033 205.981 216,021 230.948 250.758 276.531 335.426
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Table 2 Total Energy Differences, AE, after and before Coordination for LaPcCl
In La Nd Gd - Er Lu
AE* ~0.881 3.182 2.208 3.271 3.360
*AE=3Ef- ZEi, E;-energy of product, Ei-~energy of reactan*
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Table 3 LUMO, HOMO and Their Gaps(a.u.) of LaPcCl

Ln LUMO HOMO “ﬂgapﬁ
Ce 0.00810 - 0.23565 0.24375
Nd 0.00537 - 0.23837 0.24374
Sm 0.00075 -0.24511 0.24580
Gd - 0.00087 —-0.247N 0.24694
Dy 0.00016 -0.24806 0.24790
Tir ~-.00066 —0.24884 0.24218
Lu —0.00301 - 0.25288 0.24927
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Table 4 Electron Configuration of La in LnPcCl

Ln Gs 6p 5d af Al4j)
I.a 0.26706 0.45960 1.37167 0.00168 0.00168
Ce 0.27578 0.47530 1.45036 1.00115 0.00115
Nd 0.27453 0.49130 1.49947 3.00046 0.00046
Sm 0.29194 0.5152 1.58513 5.00033 0.00033
Gd 0.28338 0.52992 1.63935 7.00011 0.00011
Dy 0.32172 0.54162 - 1.48210 9.00005 0.00005
Er 0.34199 0.55493 o 1.41427 11.00004 0.00004
Lu 0.41454 0.60677 1.24976 14.00000 0.00000
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Table & Charge Distribution of LnPcCl

] N C ‘
" La (A B ! T H C1
interior] 4 ter 1 & N-C-N C—C(f’)f\)
lane nuter iane (outer

LaPcCl 0.900 |—-0.307 |-0.235~~0.244[0.269~0.285{—-0.132~—-0.116 0.02y7~0.032 -0.180
CePcCl| 0.797 |-0.383 |- 0.341~~0.348 0.381~0.397‘1—0.14G~—0.132 0.035~0.038;-0.168
NdPeC1l]| 0.657 {=0.360 [~ 0.340~ —0.333 0.378~0.394i—0.142~—0-128 0.035~0.038 | -0.173
SmPcCl| 0.607 |—0.35] -0.337~~-0.330 0.377~O.392;-—0.140~—0.126 00.55~0.040 | -0.177
GdPcCl | 0.547 (~~0.341 —-0..'}34~~0.327’0.375~0.391'—0.138~——0.125 0.036~0.040—-0.175
DyPeCl1{ 0.655 |~ 0.359 [~0.337~ —0.328 0.377~O.3921‘—0.138~ -0.125(0.035~0.010 n -0.212
ErPeCl| 0.689 {-0.364 |—0.335~ —0.327 0.376~0.391:‘—0.138~—0-124 0.035~0.040 | - 0.235
KuPcCl 0.729 (—-0.377 |- 0.334~-0.325 0.382~O.397’—0.135~'—0.123 0.036~0.041 | —-0.294
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Table 6 Charge Difference between L.n and Ligand Atom in LnPcCl

La 5 L 2 8 B B fF &

v & charge dlfference between Ln and

Compounds Ln-N Ln CI
LaPcCl 1.207 1.080
CePcCl 1.180 0.965
NdPeCl 1.017 0.330
SmPcCl 0.958 0.784
GdPcCl 0.088 0.722
DyPeCl 1.014 0.867
ErPcCl 1.053 1.924
LuPeCl 1.106 1.023
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STUDY ON MOLECULAR CONFIGURATION AND
ELECTRONIC STRUCTURE OF Lna(IIl)PcCl
. COMPLEXES

Li Zhenxiang ' Ni _Jiazuan
(Changchun Institute of Applied Che—misti'y, Academia Sinica)
Xu Guangxian Li Lemin
(Departmont of Chemistry, Beijing Universily)

The geometric configurations and electronic structures of Ln(Il)PcCl
complexes have been studied by INDO calculation, The results show that
- La(H) ions are located at the'axes of the phthalocyanine planes, LaPcCl
has a character of = electronic structure that obeys the rule of “dn+ 27,
The electronic structure and « MO level distribution of 16-annulene framo
are essentially similar for various rare earth elements, The change of Ln 4f
levels shows two maxima as atomic number of rare earth elements increa-
ses, Some antibonding MOs in which constituents of 5d, 6p and 6s are
dominant inserted in lower vacant n* MOs, The charge on metal atom for
the complexes depends-on valent electron density of its 5d orbitals, The
covalency of bond between Ln and ligand in the c_omplexes of medium rare
earths is larger than that of light and heavy ones, The covalent bonding
is mainly due to the participation of 5d, and a lesser extent, 6p and 6s,
The 4f orbitals are essentlally locahzed The delocalizability of 4f 0rb1tals
of light rare earth element is larger than that of heavy one,

Keywords rave earth phthalocyanine complex molecular configuration electronic

structure chemical bond



