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Abstract

|. Sudties of Metal Complexes and
Molecular Magnetism :

1) Molecular design of polynuclear

metal complexes and magnetic

property: Schiff-base and catecholato-

bridged di-,tetranuclear-, and

hexanuclear Fe(I11) complexes have

been prepared and their

structure and magnetic properties

determined.

2) Discrete tetranuclear and 3-D
Ln(L)[Fe(CN)g] (Ln =Nd and Gd)
complexes ( where Ln = lanthanides,



L= amine or the other N-containing
organic ligands) were prepared and
their temperature- dependent
magnetic susceptibility have been
determined..
Il. The molecular design of
biochemical model complexes:
1) Catechol dioxygenase model Fe(l11)
complexes:
Severa new intermediate catecholate
bonded chelated Fe(l11)(salen)
complexes (the model intermediate
catechol dioxygenase) and iron(l11)
clusters have been isolated and its X-ray
crystal structure, magmetic properties
and Uv-visible spectrum were
determined. The products of the
oxidation of catechol by O, are
examined by NMR, Mass spectroscopy.
2) Catecholase activity model Fe(l11)
complexes: A new system of
Fe(l11)L’ (Salen) complexes has been
prepared and found that these
complexes exhibit of very high
catecholase-like activity.

3) Sudiesof Di- or polynuclear Ni(ll)
complexesrelevant to model urease:
By using Schiff-base and carboxylato
bridging ligands to design two, three

or poly-nuclear Ni(ll) complexes which
relevant to the active center of native

urease. It has been prepared anew
trinuclear Ni(ll) complex with urea
molecule ligand.

Keywords: metal complexes, crystal
structures, magnetic properties, catechol

dioxygenase, catecholase, urease -

PE4d g

| $RBEFAITHEHBLEAY

) etz A Imite /.
SPERS L R SN
P2 Ay - BT ERES T AE A
2 VAR LRI RS VS S
- RFET AL F AP PR
MHAEAE 5 BERE &[] - -
BE XA F 2 Ko A+ RE
(polymerization) £ #* & (coagulation) =
A B (Clusters)is & 47 o — 47 ] * %
R # 5 (self-assembly)iz 4 > 7
EEFISFELS, %8 & 1-D~2-D-
73D i At B¢ o ] A5
¥ ##22(molecular recognition)» #
AEBEEIRAT cHAMERE LS
Ad o BEREREALFTHER > &
%’;ﬁjaif_—-?— HRE E eI EE o Hd 5 g 3
& A2 Hiide M-O-M 42 & &
B M ez 2. % 482 2] 2 B enik g
[2-17] - ¥ ¥ 1 H » + 248 (Single
Molecular Magnet(SMM)z_ g % - A 5=
SRS S Ly T
U—0X0- ,& = - % 7| % 2 [(M)n(L)m]
clusters (M =Cu(l1), Fe(I11), Ni(l1),
Mn(l1), L = p—alkoxo, u-cate- cholato
u—carboxylato), I ¥F7H ez i 2
2 i s FpE g

A EH~F LW g aod ki
FL[A8) H A 4Ep, A s 36,
#3d £ B <R 81D &4
P A E AR[19-20], /e F] 2 3d-4f 2
BRFARI R 2 84, 5 FE-
FH2ZRE o AT FHEITEXT -
¢ #][LNL][F(CN)B]XxH20 % ~ % 4~



ERE LY, BREESAY F B
- = & » d 2% £ [LnL][Fe(CN)B]xH20
dEARE Ao B AAL FILn Zpe
=3 (L)~ 4-*— ]"} B ARz AW oA
WEE2BE PSS 4 F X
k) #\P 1 Ligand + Solvent 4
#] Ln-N-C-Fe(Ill) 2= % F\-’"T{&_‘é
2Lt 4o B4y LnFes 2§
(Ln-Fe)2 ~1-D # 3-D %1k -

I, 2B g he &5 2 &3 %3h
1) 2B e s &2 » 33
1) Catechol dioxygenase 7
Catecholase-like #» + %3+ % H 4 it
F J& t+---Catechol dioxygenase &_# %
P Fe ZRaHP waF AR B
T & p2Z 4 5 Fe(lll) nintradiol
Catechol Dioygenase % Fe(ll)n
Extradiol Catechol Dioxygenase, ﬁ
A 1988, 1994 = j¥ Pseudomonas *
AT [21] 7 A 4 £1995(22]
PR 3

B Ty

Tyrem

Tyry

Higzs

T h WAl p A 28T 1982 £
P 42[23], 12 i F eitdRit R 5 Rk
Hid 2 B [24-25] 0 ¥ - % 6
AL EA SR Fe(lll) 46 2%
3 Catechol dioxygenase 7 % 2. ¢t % 3
2222 4% Cu(ll)-Cu(ll) Catecholase [ = /‘&
S¥ 3 EL )2 F RER

4

R OH R o
\@ Catecholase \q
—_—
OH (o]

AR B2k R 2N/O)pe i
z_salen’s Fe(Il)£2 catechol 2= 4% &
' 2R ES LYl AR
CF s g

3) Dinuclear Ni(ll) Urease-like (#t

% f#)model complexes » + k-2 H
4 it F &1+ ---Urease catalyzes the
hydrolysis of ureain plants, algae, fungi,
and severalmicroorganisms [26-30], in
the final step of organic nitrogen
mineralization toproduce ammonia and
carbamate or bicarbonate.

H,0
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The report of the X-ray crystal structure
of urease from Klebsiella aerogenes
urease (KAU) [31] and

Lys-217
Lys-217 ‘ =
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Bacillus pasteurii urease (BPU)[32]
provided a detailed 3-D structural model
of the active sites as shown at below:
As mentioned above, the resulted
coordination cores of Ni(ll) are Ni(1)
(N3O) with Ni(2)(N20s) for KAU and
Ni(1)(N3O2) with Ni(2)N204) for BPU.
In addition, only afew example of



urease inhibitor Ni(ll) complexes 2) 4 u—O% atecholato-birdged i)+ +%

(coordinated with urealigand) has Fe(lll) cluster & S=5 g 7 % &3
been reported. In the presented project, < (Inorg. Chem. Commun. 2008, 11,
we will deal with the preparation of 388-391)

urease-like model binuclear Ni(l1)
complexes with urealigand and without
urea ligand, magneto-structural
characterizations, and biochemical

reaction.
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