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Abstract

|. Sudties of Metal Complexes
Molecular Magnetism :

1) Pyridyl-substituted ntronyl ntroxide
(NIT-Py ) with N3" and N(CN), bridging
ligands to formation of mono- di- 1-D,
2-D, and 3-D metal complexes of Ag(l),
Cu(ll), and Gd (111). X-ray
crystallography and variable
temperature- dependent magnetic



measurement were made. The results

have been published.

2) Molecular design of polynuclear
metal complexes and magnetic
property: Schiff-base and
catecholato- bridged tetranuclear
Copper(l1) and hexanuclear Fe(l11)
complexes have been prepared and
their structure and magnetic
properties determined.

3) Discrete tetranuclear
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 nolecular design of
biochemical model complexes:
1) Catechol dioxygenase model Fe(l11)
complexes:
Severa new intermediate catecholate
bonded chelated Fe(l11)(salen)
complexes (the moddl 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) 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.

Keywords: Freeradical ligands, metal
complexes, crystal structures, magnetic
properties, catechol dioxygenase,
urease °
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the hydrolysis of ureain plants, agae,
fungi, and several microorganisms
[13-17], in thefinal step of organic
nitrogen mineralization to produce
ammonia and carbamate or bicarbonate.
The present research project is
molecular design the model Ni(ll)
complexes for the target relevant to
urease active center.

¥ At

(1). AgNO; 4= NIT- -Ph-2-CO;H,
Im-Ph-4-CO,H # CH3OH 2 # # F &
T & s 4 5 [AG(NIT-Ph-4-COZ)(NOs)]
(1) £ [Ag(Im-Ph-2-CO,)(NO3)] (2), #
£, X-ray ¥ %347, 5 - NOsz %
i # self-assembled 1-D PABRE R
% o



> S
“ p L & a_ gk, oL
i o I ISR & ol o)
" o A b b
4 ¥ - "
S w b e S s
SO, AR s an T
oy "y L " & 2a'ad
v e ‘?«‘

(2 LnX3 #dmf, & o-phen s &7 >
21 K3[Fe(CN)e|3H0 -kiz ik » & & =
#& = +2[Sm(phen) -Fe (CN)gl2, [Gd
(o-phen)(dmf)-Fe(CN)6]. , and
[Nd(dmf)-Fe(CN)g]. ~ % = # 1-D
[Gd(o-phen)(dmf)2(H20)2 FE(CN)e]n
3H,0 - [Gd(o-phen), (H;0).Fe
(CN)eln ~ [Sm(bpy)-F&(CN)g]n- == 3-D
net works:Ln-Fe(CN)g], ¢ & Ln-NC-Fe
FeH K BHRERERETELNZR

FpE AR B Flw Lo

(3) ¥ ==& =3 K73 i)cubane
etz Cu(ll)ss &+ 28 2
(Inorg. Chem. Commun. 2007, 10,
1210-1213)

COBA)

NI2A)

ii) 4 n-O% atecholato-birdged - +*
Fe(lll) cluster & S=5 g 7 % &3
< (Inorg. Chem. Commun. 2008, 11,
388-391)

. 2 i E & Bes &2 A 333
1) catechol dioxygenase model Fe(l11)
PRI RN Y

Model Fe(l11)-(L"™)(Cl)24% & 4 &

0,
S
o
HU' R=R=Ry=Ry= H H \ 0
HL? Ry=Br, B=R=R;=H
H® Ri=R=H,R=Ry=CHO O and 0
HL* Ri=R =R=H,A=CHO



3,5-tert-butyl catechol (3,5-tdbc)

# CH3OH 3% ® F J&>d UV-Visuble,

NMR &3 245 £ 18 F g 5 2 A % o
Cl4-catechol
Fe(L'™)(Cls-cate)® B A » Eapdw

-

moo8

LR CES S RCE S
F4 4 ¢ 4pi2 - d  atecholato-birdged

+ % Fe(lll) cluster & S=5 g4 -

2 #% Ni(11) 2 % $242 5k % % (Urease)

HoA48 & 2 F1 3 0 £ & 12 Schiff-base
HaL ligand =< + Ni(ll) 4 &4 1 %2 2:

s Urea ¥ £ F BiEH & RE®

Ureape i o

R>

Ry R
X = 1
O/ \X/ \O
Ry
HslL

1 )
ev‘-*-u
Gy W oy S
o °
54

[1]. lIwamuraet al, Adv. Phys. Org.
Chem. 1990, 26, 179. Acc. Chem. Res,,
1993, 26, 346. J. Am. Chem. Soc., 1995,
117, 5550. Bull. Chem. Soc. Jpn., 1996,
69, 1483. J. Am. Chem. Soc., 1998, 120,
7168. Inoue, K. and Hayami, S. Chem.
Letters 1999, 545. [2] Gatteschi, et al.,

o A, o=

Prog. Inorg. Chem., 1991, 39, 331. Curr.
Opin. Solid state Mater. Sci. 1996, 1,
192. Rey, P. et a Inorg. Chem., 1998, 37,
4518, 4524. Caneschi, A.; Gateschi, D.
and Rey, P. Progr. Inorg. Chem., 1991,
29, 1032. Guler, M.L. J. Am. Chem. Soc.,
1991, 113, 6703. [3] Kahn, O. Molecular
Magnetism; VCH: Weinheim, 1993.
Magnetism: Surramolecular Function;
NATO ASI. Series C, Kluwer: Dordecht
1996.[4] H. H. Wi, et a. J. Chem. Soc.,
Dalton Trans. 1998, 2750. Inorg. Chem.
2003, 42, 1584. [5] @) Lehn, J. M.
“ Qupramolecular Chemistry”, VCH:
Weiheim, 1995. b) Robson, R.,
Supramolecular Architectrure, ACS
Publications, Washington DC, 1992.
[6] Miller, J. S. et dl., Inorg. Chem,,
1999, 37, 2552. [ 7] a)Romero, A.et
al., Inorg. Chem.1997, 37, 4988. b)
Munno, De. Et a., Angew. Chem.,
Int. Ed. Engl., 1996, 35, 1807. [8]
Nature. 1988, 336, 403. J. Mal. Biol.
1994,244, 586. [9] Science 1995,
270, 976. [16] Que et al. Inorg.
Chem,, 1982, 21, 676. [10] Que
et d. J. Am. Chem. Soc., 1987, 109,
5373.[11] a) Hanson et.al. Inorg.
Chem., 1996, 35 3568. 12) Pierpont
et a. Inorg. Chem., 1996, 35, 1033.
13) Waite et d. Inorg. Chem., 1996,
35, 7572. [26] (a) Merkel et al.,
Inorg. Chim.Acta., 2002,337, 308. (b)
Merkel et a., Eur. J. Inorg. Chem.
2004.783.[14] Velusamy et al., Inorg.
Chem., 2003, 42, 8283. [15] R.P.
Hausinger, Microbiol. Rev., 1987, 51,
22.[16] H.L.T. Maobley,



R.PHausinger, Microbiol. Rev., 1989,
53, 85.[17] S. Ciurli, S. Benini, W.R.
Rypniewski, K.S.Wilson, S. Miletti,
S. Mangani, Coord. Chem. Rev.,
1999, 190-192, 331.



B R € RAFE

24 ot P#:2008& 8 % 1 p

Wk LA ¥ 38 BRI £ ¢ 3% (38" International

Conference on Coordination
Chemistry) 38" ICCC

B¢ 82 % F: Jerusalem,
|sreal, July 2025, 2008

BEe2KFEELEPF

FBERFRCEEE LF R EL
B - %o £ & e d 5| PRERHA (Jerusalem)
Z2_ Renaissance Jerusalem Hotel 7. % -

3R T 20p 3125 P H R St X B(#
¥EB): kp 60 BRREHT0 % 4. R
At G ERLA L A e 0 iR fde A
Bop b RFFLER L gRETER 7 FEE ==t
_ ¢ & R a’\ﬁiri%‘bﬂfggo Ké‘:»{gtfgl—uu;?;lj % e, R Arip d
Bos o R ARERTO RGN R RS A Hgp g S0 P AN B
M4t R348 5F CM.Cher Sffs £ Aggd gighrs o
L iihE ke TR Rt o

od WAEE B R, A5 4L+ & A& 5 LCoordination Chemist’s Toolbox, 2.

Organometallic Chemistry, 3) Metalsin Biology and Medicine, 4). Selective Catalysis

by Metal Complexes.5) Rational Design of functional materials/metalsin the nano.

:,gr; A g;&g—ﬁf g ﬁggﬂz;‘;‘, BRERR 2 o HagT = F gz 2 ° ag—\;@&g;&/.\o‘ NS

(=3 250 B) ¥ 0+ FI ””jﬁol"’ CEFTARPLEEHFEPEES 2 D o

FIEAT P 20pTEAERY v iy 2 545pm ﬁ% - Fw A
H.Gray (% * 3% *),7#4%: Bioinorganic Solar Photochemistry.?% {5 # 7 L & JF)
ot T I ER mi—‘ﬁ :4- H. Gray, CM. ChelL. Que, +>#*Ffr+ &=

1



FE (9P ARt g ER).
AR ERDERP T2 @ FOUPERAT

A EBIEE S G5 o “,ﬁ% HGray 4%tk &£ i8% 2. % 3t et g, # 3w B
S kb B E B2 T i KB £ &P RATR 2 3T E R
fi* L Ergahoping 2 @ F B4 KK PFALAFILTHEBRR T - 3 5
£ A g% aE L. Que (58 1) #4241 The nonheme oxoiron(lV) reaction
Iandscope L FEFEFB mpiawr%;\m\“ajﬁ FeeOz 5 i“ £ » K,lrt L XA
EFZ Fe=OH Ltz il ey KA R S E%  Frfapld
i —Jﬁi#d‘l’\ Fe-#-v ﬁrt%-»ﬁ AR A SRR X kb
RAEFEZH DG 0 A FRFAPG EH o frind 2 éi?”{ self-assembly = i
FAIE X 1D-2D 3D s et c PTG F Rk 2L
Pt BeiTEGER 5o £ 2 REFT AR (S - HELL R Kk A Mudler 2 j# #-:Prous
nanocapsules. coordination chemistry at the surfaces, in the pores and the cavities »
FRFARIVGFE PG R ‘E‘ﬁ'ﬁi;l*ff" #7' FI* T b fl BoE
A RELRIILFILR2ZZ :

A REIR I 2 2t 21-2417 B
4 1 P250: Catechol dioxygenase
model Fe(I11) complexes with strong
catecholase-like activity -

W(7TxT = X gXPITHEY
# 35 #12 3000 5 & fre 2 Jerusdem w35 0 £ H @ g ers) [ AR B
% oJerusalemﬁizﬁwi CAER S T REROER > R LRER P T
IR B fifoik 0 K B E % 4 (~60%) & 7 £ 1 4 (400%)BE R AR AT U B 0 (e
gj‘ ;;;kﬁ %5?55;]»@ o

T NP EE S I SRR X 2R AR BB B RFEN - o



