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Table 1 Elemental Analysis Data and Molar Conductance of Complexes (calc.)

complex C% H% Cl% Lo% ";"I_ac':j'ﬁd;i‘;‘_?“
La(HIB),Cl - 2H,0 (3:2) (:;i) (ii:) (;;j:) 2402
Ce(HIB),C1 - 2H,0 é;:;) (::if) (:::g) é;:;) 236.4
Pr(HIB),C1 - 4H,0 (i::ﬁ) (:::Z) (;:g) (::tz)g) 232.3
NAHIB),Cl- 4H,0 <§33§> (::2(9)) (;:33) (3:2‘;) 220.4
Sm(HIB),Cl - 4H,0 (;838) , (:gi) (;:i) (32) 295
Eu(HIB),Cl - 4H,0 éﬁ& (::;) (;:2:) (;izi) 230.6
GA(HIB),CL - 4H,0 égﬁlﬁ) (::Z:) (;:gg) (;;:;:) 2412
TH(HIB),Cl - 4H,0 (igj:) (::2:-) J:ﬁ, éi:; 5.1
Dy(H1B),Cl - 4H,0 (ig ::) (::23) (;:::) : (331?2) 809
Ho(H1B),C1 - 4H,0 (ig;:) (::28) (;::?) (333122) 208.8
T S-S = S
Tm(HIB),CI - 4H,0 (::23) (::;;) (;::Z) 82133) 205.6
Yb(HIB),CI - 4H,0 (:;;;) (:;i) (;:;Z) 8233) 2152
Lu(HIB),Cl - 4H,0 (:::2) (::?5;) (322’) (::ZS) 2332
Y(HIB),Cl + 4H,0 (Z;:Z) (::iZ) (221718) éi:f;) 271.0
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Table 2 Coordinates and Thermal Parameters of Non—Hydrogen Atoms

atom X Y z B(AY
La 0.000 0.09814(9) 0.250 1.15(1)
Cl 0.3106(8) 0.3139(9) 0.4765(3) 3.5(1)
(0]} 0.2762(9) 0.503(1) 0.6849(4) 3.0(2)
02 0.1812(9) 0.702(1) 0.7337(4) 3.002)
03 —0.0251(9) 0.750(1) 0.6379(4) 2.8(2)
04 0.391(1) 0.414(1) 0.3272(5) 422)
Cl 0.186(1) 0.610(1) 0.6858(5) 2.002)
C2 0.070(1) 0.623(1) 0.6248(6) 2.3(2)
C3 ~0.026(2) 0.480(2) 0.6187(9) .5.1(4)
C4 0.150(2) 0.658(2) ’ 0.5624(6) 4.6(3)

xR3 BagRKA),280°)
Table 3 Selected Bond Lengths(A ) and Bond Angles( Degree) ( ° )

La—0O(1) 2.435(8) La—~O(4 ) 2.48(9)
La—O(1 *) 2.435(8) o(1)-C(1) 1.23(4)
La—O(2) 2.43109) 0(2~C(1) 1.24(5)
La—O(2+) 2.431(9) 0(3)—C(2) 1.43(4)
La-0(3) 2.567(8) Cc()-C(2) 1.51(2)
La—O(3 *) ' 2.567(8) C@2)C@) 1.51(3)
La—0(4) 2.48(9) C2)-C@) 1.52(3)

0(2)-La—0(3) 61.02) 0(2-C(1)-C(2) 118.(1)

0(2)-La—0(4) 93.(1) 03)-C(@)~C(1) 106.(1)

0(3)-La—0(@) 78.(1) 0(3)-C(2)-C(3) 107.(1)

La—-0(2)-0(1) 156.(1) O3)-C(2)~C(4) 109.(1)

La—0(3)~0(2) 56.(1) C()-C(2)-C(3) 109.(1)

O(1)-C(1)-0(2) 124.(1) CU)—C(2)-C(d) 108.(1)

O(1)—C(1)—C(2) 116.(1) C(3)-C(2)-C(4) 114.(1)

La(HIB),» Cl- 2H,0 BB B E. C2/c SMB, HRESH: a=9.0075);
b=8.700(3); c=19.770(5)A; B=96.14(3)°; Z=4; D,=1.797g/cm’; V=1540A°2,

MEAYH G FHEHE 4 PAIER: La (1) 5AE 44 o RBERTREBR 2 MKSF
B EAMEEAFRA. ARTFRAS SR TREFHMENFKPLHEN-MIBL. &
MIEMLAHRR 0.5, XF NA(HIB), » NO, - 2H,0 H1 NO; RE(LMETEAL. B4 a2



+ 270 « I A S

10 #

ERTHRBRPM—NREEM La (1) BOL HTH—TREENMS— La (M) AL,

RPN B R ERAE BN FE A S IR ARG,
<10 Qi

B4 La(HIB), - Cl - 2H,0M4 T4
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Table 4 Bacterisotatic Results of the Complexes

strain . . staphylococcus .
Y veeais escherichia coli hay bacillus
complex zone of jnhibition aureus .
La(HIB), « Cl « 2H,0 0.85 110 0.81
Ce(HIB), « Cl» 2H,0 0.82 1.22 0.95
Pr(HIB), « Cl « 4H,0 0.9 1.06 1.10
Nd(HIB), * Cl « 4H,0 1.26 095 1.05
Sm(HIB), * C) + 4H,0 1.15 1.15 0.88
Eu(HIB), » Cl - 4H,0 1.06 1.07 0.97
Gd(HI1B), * Cl - 4H,0 1.25 1.30 1.12
Tb(HIB), - Cl - 4H,0 0.98 121 1.08
Dy(HIB), » Cl- 4H,0 1.03 1.03 0.98
Ho(HIB), » C1+4H,0 0.30 1.24 0.84
Er(HIB), + Cl +» 4H,0 1.08 *.16 0.85
Tm(HIB), « Cl - 4H,0 0.92 1.26 0.95
Yb(HIB), * Cl « 4H,0 0.31 1.18 1.10
Lu(H1B), « Cl - 4H,0 097 1.02 1.05
Y(HIB), « Cl - 4H,0 0.95 0.90 1.15
Ca(C,H,C0OO0), * nH,0 1.06 1.10 0.99
a—HIBA 0.68 0.72 0.61
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SYNTHESIS, CHARACTERIZATION, CRYSTAL STRUCTURE
AND THEIR BACTERIOSTATIC EFFECT OF RARE EARTH
CHLORIDE WITH «-—HYDROISOBUTYRIC ACID
Lin Feng Ni Zhaoai
(Department of Chemistry, Hangzhou University, Hangzhou 310028)

Xu Cheng
(Central Laboratory, Hangzhou University, Hangzhou 310028)

Fifteen rare earth complexes of Ln(HIB),+ Cl+ nH,0 (HIB=C/H,0,;) had bcen
synthesized and characterized by elemental analyscs, molar conductance, infrared spectroscopy,
TG-DTA and X—ray powder diffraction.

The crystal structure of La(HIB), « Cl+ 2H,0 was dctermined. The crystal is monoclinic
with space group C2 / c. The unit ccll paramecters are: a=9.007(5); b= 8.700(3); ¢=19.770(5) A ;
B=96.14(3); Z=4. R=0.066. The coordination number of La(Tl) in the complex is eight. Each
two La atoms are connected with bridging carboxyl group to form a chain polymeric molecule.
The chloride in the complex is not coordinated with La(1l ) and situated on two positions near
the symmetric centre. The bacteriostatic tests show that these kinds of complex have strong
bacteriostatic effect.

Kceywords: lanthanid chloride a—hydroisobutyric acid complex crystal structure

bacteriostasis



