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The prep a ra tion and char ac ter iza tion of three new spin-crossover fer ric com plexes with the com po si tion
[Fe(5-Br-Salmeen)2]ClO4 (1), [Fe(5-Br-SalEen)2]PF6.CH2Cl2 (2), and [Fe(3-OCH3-Salpen)2]PF6 (3), where
sub sti tuted Salmeen, SalEen, and Salpen re sult from the Schiff-base con den sa tion of sub sti tuted salicyl -
aldehyde with N-methylethylenediamine, N-ethylethylenediamine, and N-methylpropylenediamine, re spec -
tively. The struc tural de ter mi na tions re veal that com plexes 1-3 cat ions pos sess the same gen eral struc ture
with the N4O2 do nor atom set from two tridentate lig ands form ing a dis torted octahedron about the Fe(III) ion.
Com plexes 1-3 have been shown by vari able-temperature mag netic sus cep ti bil ity (2-300 K) and 57Fe
Mössbauer spec tros copy to be (low-spin, S = 1/2)  (high-spin, S = 5/2) spin-equilibrium com pounds in the
solid state. The H2O2 disproportionation of com plexes 1-3 in meth a nol at 25 C show the rate law of
kobs[H2O2][com plex].

IN TRO DUC TION

Catalases cat a lyze the disproportionation of hy dro gen
per ox ide to dioxygen and wa ter, H2O2  H2O + 1/2 O2, pro -
tect ing cells against dam age. Al though most cata las es con -
tain the heme type mononuclear iron(III)-protoporphyrin IX
pros thetic group,1 re cently, sev eral syn thetic oxo-bridged
diiron(III) com plexes showed catalase-like and ox y gen a tion
ac tiv ity,2-3 in which it has been as sumed that an ac tive spe cies 
may be a -oxo diiron(III) spe cies in these catalase-like ac -
tiv i ties of binuclear iron(III) com pounds. Re cently, we have
re ported that oxo-bridged binuclear iron(III) com plexes with
sub sti tuted salicylaldimine lig ands have shown high catalase-
 ac tiv ity with a re ac tion rate of k[H2O2]2 [com plex].4 To ex -
tend our re search vi sion on the model metal-complexes hav -
ing catalase-activity, here we deal with the mono nu clear
iron(III) com plex with sub sti tuted salicylaldimine lig ands
(see Scheme I). The mono nu clear Iron(III) com plexes with
sub sti tuted salicylaldimine lig ands have been in ves ti gated as
model catechol dioxygenases; how ever, they have not been
dealt with as a catalase-like model com plex.

It is well known that sev eral mono nu clear iron(III)
com plexes with sub sti tuted salicylaldimine lig ands ex hibit
prop er ties char ac ter is tic of  “spin-equilibrium or spin cross -

over” com plexes, where a high-spin (S = 5/2) ex cited state is
within the ther mal en ergy of the low-spin (S = 1/2) ground
state.5-11 The sit u a tion of spin cross over is de pend ence of the
ligand field strength of iron(III) com plexes, in which the
substituent in salicylaldimine ligand plays an im por tant role
on tun ing the ligand field strength. We chose these spin cross -
over iron(III) com plexes with salicylaldimine lig ands first to
deal with their catalase-like ac tiv ity in meth a nol so lu tion.
Here we pre pared new four iron(III) com plexes, [FeIII(5- Br-
 Salmeen)2]ClO4 (1), [FeIII(5-Br-SalEen)2]PF6.CH2Cl2 (2),
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and [FeIII(3-OCH3-Salpen)2]PF6 (3) where sub sti tuted 5-Br-
 Salmeen, 5-Br-SalEen, and 5-Br or 3-OCH3-Salpen re sult
from the Schiff-base con den sa tion of sub sti tuted salicyl -
aldehyde with N-methylethylenediamine, N-ethylethyl ene -
diamine, and N-methylpropylenediamine, re spec tively. The
X-ray crys tal lo graphic anal y sis, 57Fe-Mössbauer, Uv-vis,
EPR, mag netic sus cep ti bil ity, and H2O2 de com po si tion for
com plexes 1-3 are in ves ti gated.

EX PER I MEN TAL

The lig ands used in this study re sult from the Schiff-
 base con den sa tion of sub sti tuted salicylaldehyde with N-
 methylethylenediamine, N-ethylethylenediamine, and N-
 meth yl propylenediamine in meth a nol; they are ab bre vi ated
as 5-Br-Salmeen, 5-Br-SalEen, or 5-Br-SalEen, re spec tively
(see Scheme I).

The com plexes [Fe(5-Br-Salmeen)2]ClO4 (1), [Fe(5-
 Br- SalEen)2]PF6.C2H2Cl2 (2), and [FeIII(3-OCH3- Salpen)2]PF6

(3) were ob tained ac cord ing to the gen eral meth ods.5-7 A
meth a nol so lu tion con tain ing anhydrated FeCl3, NaClO4 or
NaPF6, and the ligand was refluxed for 1-2 h and the de sired
iron(III) com plexes of 1, 2 , and 3 were ob tained and fil tered
off. The prod ucts were recrystallized from CH2Cl2 to give
sin gle crys tals of com plexes 1-3 suit able for X-ray crys tal lo -
graphic anal y sis. Anal. Calc.: for C20H22ClBr2FeN2O6 (1): C,
35.14; H, 3.54; N, 8.19. Found: C, 35.30; H, 3.63, N, 8.17%.
IR (KBr disc): (C=N), 1626(s) cm-1. Calc.: for C23H28Cl2

Br2F6FeN4O2P (2): C, 32.86; H, 3.59; N, 6.65. Found: C,
32.70; H, 3.63, N, 6.88%. IR (KBr disc): (C=N) 1629 cm-1.
Calc.: for C22H26F6FeN4O4 P (3): C, 41.99; H,4.48; N, 8.90.
Found: C, 41.67; H, 4.57; N, 8.74%. IR (KBr, disc): (C=N),
1624 (s) cm-1.

Phys i cal Mea sure ments
IR spec tra were re corded on a Bio-Rad FTS-40 FTIR

spectrophotometer as KBr pel lets in the 4000-400 cm-1 re -
gion. UV-VIS ab sorp tion spec tra were re corded on a Cintra
20 spectrophotometer, X-band ESR spec tra at 78 K for the
com plexes as pow ders on a Bruker ESC-106 spec trom e ter.
Mössbauer ef fect mea sure ments were car ried out us ing an
ASA- 600 spec trom e ter with 57Co(Rh) source. All ve loc ity
scales and iso mer shifts re fer to iron foil at 298 K. The tem -
per a ture de pend ence of mag netic sus cep ti bil ity was mea -
sured on a MPMS Quan tum De sign SQUID mag ne tom e ter in
the range 2-300 K. Dia mag netic cor rec tions were made us ing
Pascal  con stants.12

X-ray Crys tal Struc ture Anal y sis
Crys tal lo graphic data at 150 K of com pounds 1-3 were

col lected on an Enraf-Nonius CAD4 four-circle diffracto -
meter, and at 293 K for com pounds 2 on a Siemens P4
diffractometer with graph ite-monochromatized Mo K  ra di a -
tion (  = 0.7107 Å), 2 -  scan mode. The N in de pend ent re -
flec tions and No with I > 2.0 (I) were ob served. The struc -
tures were solved by di rect method and re fined (based on F2)
by a full-matrix least-squares method us ing the SHELXTL
soft ware pack age;13 the func tion min i mized was w( Fo  -
Fc )2 and unit weights were used. All non-hydrogen at oms
were readily lo cated and re fined with anisotropic ther mal pa -
ram e ters; R1 = Fo-Fc  / Fo  and wR2 = ( (w Fo

2 - Fc
2 )2/

w Fo
2 2),1/2 re spec tively. The sum mary of the crys tal and

dif frac tion data ob tained at 150 K are given in Ta ble 1, and
the crystallographical data and ex per i men tal con di tions of 2
at 293 K are de pos ited as sup ple men tary. The se lected bond
dis tances and an gles are given in Ta bles 2-3.

Hy dro gen Per ox ide De com po si tion
The H2O2 dismutation ac tiv ity and turn over were car -

ried out by mea sur ing the dioxygen evo lu tion in meth a nol
with a com plex: H2O2 ra tio of 1:400. All re ac tions were car -
ried out at 25 C in a 25 cm3 re ac tor with stir ring bar un der air. 
Meth a nol (10 cm3) was added to the com plex (25 mol, 0.2
mmol dm-3) and pyridine (1 cm3), then the flask was closed
with a rub ber sep tum. Hy dro gen per ox ide (1 cm3, 30w/w
(wa ter) 10 m mol, 0.9 mmol dm-3) was in jected through the
sep tum with a sy ringe. The re ac tor was con nected to a grad u -
ated bu rette filled with wa ter and dioxygen evo lu tion was
mea sured at time in ter vals dur ing 10 s. by vol ume try. The
turn overs of the re ac tion at the first 60 min of com plexes 1, 2,
and 3 are 62, 71, and 56, re spec tively. Ob served ini tial rates
were ex pressed as mol dm-3 s-1 by tak ing the vol ume of the so -
lu tion into ac count and cal cu lated from the max i mum slope
of curves de scrib ing evo lu tion of O2 ver sus time. Plots of the
ini tial rates ver sus the con cen tra tions of H2O2 and iron(III)
com plexes 1-3 al lowed de ter mi na tion of the re ac tion or ders
in both re ac tants. It should be noted that in the ab sence of
pyridine the com plexes were prac ti cally low ac tive to wards
per ox ide.

RE SULTS AND DIS CUS SION

Crys tal Struc tures De scrip tion
The X-ray crys tal struc tures de ter mined at 150 K (with -

out the sol vent mol e cules and the an ions) and atom num ber -
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ing schemes for com plexes 1, 2, and 3 are shown in Figs. 1, 2,
and 3, re spec tively, while se lected bond lengths and an gles
are listed in Ta bles 2-3. All of the struc tures il lus trated that
three cat ions pos sess the same gen eral struc ture with an N4O2

do nor atom set from two tridentate lig ands form ing a dis -
torted octahedron about the Fe(III) ion. In each case the ter -
mi nal ox y gen at oms oc cupy cis po si tions and the re main ing
four ni tro gen at oms, two cis amines and two trans im ines,
com plete the co or di na tion sphere iron.

As shown in Fig. 1, two crys tal lo graphi cally in de pend -
ent [Fe(3-OCH3-Salpen)2]+ cat ions, char ac ter is tic of low-

 spin Fe(III) (1b) and high-spin Fe(III) (1a) forms, re spec -
tively, of com plex 1 are pres ent. The av er age bond dis tance
of Fe-N (imine) (2.124(4) Å) of the high-spin Fe(III) is lon ger 
than that of Fe’-N’(imine) (1.955 (5) Å) of the low-spin
Fe(III) form. It is well known that the av er age iron-donor
atom dis tances in high-spin com plexes are lon ger than those
in low-spin com plexes.5,14-15

Catalase Ac tiv ity of Spin Cross over Iron(III) Com plexes J. Chin. Chem. Soc., Vol. 49, No. 5, 2002     827

Table 1. Crystallographic Data for Complexes 1-3

1 2 3

Formula C20H22ClBr2FeN2O6 C23H28Cl2 Br2F6 FeN4O2P C22H26F6FeN4O4P
M 665.54 824.03 611.29
Crystal system monoclinic monoclinic triclinic
Space group P 21/n P 21/c P1
Unit cell dimensions

a (Å) 10.9492(2) 10.8379(2) 9.4485(2)
b (Å) 24.9253(6) 28.6980(1) 10.5450(4)
c (Å) 18.7782(4) 11.0486(1) 13.1338(5)

(o) 80.630(1)
(o) 115.346(1) 79.979(2)
(o) 79.812(1)

Z 8 4 2
Dcalc (g cm-1) 1.754 1.762 1.616
Crystal size (mm) 0.40 0.05 0.03 0.37 0.15 0.06 0.25 0.06 0.01
R1 0.0524 0.0933 0.1089
wR2 0.0934 0.2009 0.2414

Table 2. Selected Bond Distances (Å) and Angles ( ) for Complex 1

High-spin 1a Low-spin 1b
Fe-O(1) 1.934(4) Fe’-O(1’) 1.886(4)
Fe-O(2) 1.942(4) Fe’-O(2’) 1.896(4)
Fe-N(1) 2.207(5) Fe’-N(1’) 2.065(4)
Fe-N(2) 2.123(4) Fe’-N(2’) 1.957(5)
Fe-N(3) 2.209(5) Fe’-N(3’) 2.056(4)
Fe-N(4) 2.124(4) Fe’-N(4’) 1.952(4)
O(1)-Fe-N(1) 163.57(16) O(1’)-Fe’-N(1’) 174.72(17)
O(2)-Fe-N(3) 163.40(16) O(2’)-Fe’-N(3) 174.40(17)
N(2)-Fe-N(4) 175.17(18) N(2’)-Fe’-N(4’) 178.05(19)
O(1)-Fe-O(2) 96.84(18) O(1’)-Fe’-O(2’) 95.28(17)
O(2)-Fe-N(2) 95.73(16) O(2’)-Fe’-N(2’) 87.13(17)
O(1)-Fe-N(2) 85.88(17) O(1’)-Fe’-N(2’) 92.73(18)
O(1)-Fe-N(4) 98.34(17) O(1’)-Fe’-N(4’) 85.32(17)
O(2)-Fe-N(1) 89.50(17) O(2’)-Fe’-N(1’) 87.74(17)
O(1)-Fe-N(3) 89.80(18) O(1’)-Fe’-N(3’) 87.99(17)
N(2)-Fe-N(3) 99.92(17) N(2’)-Fe’-N(3’) 97.27(18)
N(1)-Fe-N(3) 88.27(17) N(1’)-Fe’-N(3’) 89.35(18)

Table 3. Selected Bond Distances (Å) and Angles ( ) for 2 and 3
at 150 K

Complex 2
Fe-O(1) 1.912(6) Fe-O(2) 1.914(7)
Fe-N(1) 2.116(8) Fe-N(2) 1.991(8)
Fe-N(3) 2.126(7) Fe-N(4) 1.999(7)
O(1)-Fe-N(1) 172.6(3) O(2)-Fe-N(3) 172.9(3)
N(2)-Fe-N(4) 179.5(3) O(1)-Fe-O(2) 94.6(3)
O(1)-Fe-N(2) 91.9(3) O(2)-Fe-N(2) 88.3(3)
O(1)-Fe-N(4) 88.3(3) O(2)-Fe-N(4) 92.2(3)
O(2)-Fe-N(1) 89.1(3) O(1)-Fe-N(3) 88.8(3)
N(2)-Fe-N(1) 81.8(3) N(1)-Fe-N(3) 88.2(3)
N(2)-Fe-N(3) 97.9(3) N(3)-Fe-N(4) 81.7(3)
Complex 3
Fe-O(1) 1.876(6) Fe-O(2) 1.849(6)
Fe-N(1) 2.015(7) Fe-N(2) 1.911(7)
Fe-N(3) 1.992(8) Fe-N(4) 1.921(8)
O(1)-Fe-N(1) 177.1(3) O(2)-Fe-N(3) 176.0(3)
N(2)-Fe-N(4) 179.0(3) O(1)-Fe-O(2) 94.5(3)
O(1)-Fe-N(2) 93.3(3) O(2)-Fe-N(2) 86.6(3)
O(1)-Fe-N(4) 86.4(3) O(2)-Fe-N(4) 94.4(3)
O(2)-Fe-N(1) 87.0(3) O(1)-Fe-N(3) 89.0(3)
N(2)-Fe-N(1) 84.2(3) N(1)-Fe-N(3) 89.6(3)
N(2)-Fe-N(3) 95.2(3) N(3)-Fe-N(4) 83.9(3)



Studies of the Schiff-base iron(III) com plexes have
shown that the metal to imine ni tro gen bond dis tance is sen si -
tive to the elec tronic spin state of the metal ion: the Fe-
 N(imine) dis tances are in the range ca. 2.00-2.10 Å for the
high-spin state and in the range ca. 1.93-1.99 Å for the low-
 spin case.14 In the struc tures of com plexes 1-3 re ported here
the Fe-N(imine) bond dis tances of 2.124 (4) for 1a at 150 K
and 2.089 (10) Å for 2 at 293 K and 1.995 for 2 at 150 K, re -
spec tively, sug gest that the Fe(III) ions are in a high-spin
state. The Fe-N(imine) bond dis tances of 1.955 (5) for 1b,
1.995 for 2 and 1.916 (8) for 3 at 150 K sug gest that the
Fe(III) ions in the com plexes are in the low-spin state, which
are con sis tent with the re sults of tem per a ture-dependent

mag netic sus cep ti bil ity and Mössbauer ef fect mea sure ments
(see be low).

The an gles O(1)-Fe-N(1) and O(2)-Fe-N(3) for the
high- spin 1a (163.57(16)o and 163.40(16)o, re spec tively) de -
vi ate mark edly from 180o for an ideal oc ta he dral; how ever,
the an gles O(1)-Fe-N(1) and O(2)-Fe-N(3) for the low-spin
Fe(III) 1b at 150 K (174.72 (17)  and 174.40 (17) , re spec -
tively), for 2 at 150 K (and 172.6 (3)  and 172.9 (3) , re spec -
tively), and for 3 (177.1 (3)  and 176.0 (3) , re spec tively) are
close to ideal oc ta he dral 180 .
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Fig. 1. Per spec tive view of com plex 1 (1a is high-spin state and 1b is low-spin state) with the atom num ber ing scheme. The
an ion ClO4

- is omit ted for  clar ity. Ther mal el lip soids are drawn at 50% prob a bil ity level.

Fig. 2. Per spec tive view of com plex 2 with the atom
num ber ing scheme. The sol vent CH2Cl2 and an -
ion PF6

- are omit ted for clar ity. Ther mal el lip -
soids are drawn at 50% prob a bil ity level.

Fig. 3. Per spec tive view of com plex 3 with the atom
num ber ing scheme. The an ion PF6

- is omit ted
for clar ity. Ther mal el lip soids are drawn at 50% 
prob a bil ity level.



Mag netic Sus cep ti bil ity, ESR and Mössbauer Spec tra
The tem per a ture dependences of mT for com plexes

1-3 are shown in Fig. 4. The Mössbauer spec tra mea sured at
78 K for 1-3 are shown in Figs. 5-7.

As shown in Fig. 4, the val ues of mT at 370 K for 1 and
2 are 4.28 cm3 K mol-1 ( eff = 5.85 B) and 3.68 cm3 K mol-1

( eff = 5.42 B), re spec tively, lower than the spin only value
4.377 cm3 K mol-1 ( eff = 5.92 B) for S = 5/2. As the tem per a -
ture is low ered the mT val ues are grad u ally de creased to the
value of 3.00 cm3 K mol-1 for 1 and 1.36 cm3 K mol-1 for 2 at
150 K, re spec tively. There is a “pla teau” in the ( mT value vs.
T in the range ca. 150-30 K for 1 and 130 K-20 K for 2; this
im plies that the ra tio of the mixed low-spin Fe(III) and
high-spin Fe(III) states are with out changes in this tem per a -
ture range; it fi nally de creases abruptly to 1.58 cm3 K mol-1

for 1 and 0.90 cm3 K mol-1 for 2, re spec tively, at 2 K. This be -
hav ior is un usual, be cause the mT value vs. T curve shows
three mag netic pro cesses (first 370-150 K, 150-30 K, and <
30 K for 1, 370-150 K, 130-20 K, and < 20 K) and the spin
tran si tion from high-spin to low-spin is in com plete in both
com plexes 1 and 2. The frac tion fHS of the high-spin spe cies
was cal cu lated at each tem per a ture by us ing a sim ple ad di tive 
prop erty of mag netic sus cep ti bil i ties as fHS = [ mT –
( mT)LS]/[( mT)HS – ( mT)LS]. Here the val ues of pure HS and

LS forms, ( mT)HS and ( mT)LS, are taken from the ex per i men -
tal mag netic data. From this equa tion, the fHS val ues of 0.55
for com plex 1 at 150-30 K and 0.1 for com plex 2 at 150-20 K
were cal cu lated. The value of mT of com plex 3 is 2.07 cm3 K
mol-1 ( eff = 4.07 B) at 370 K, lower than that of the spin only 
value 4.377 cm3 K mol-1 ( eff = 5.92 B) for S = 5/2. As the
tem per a ture is low ered the mT val ues are rap idly de creased
to the val ues of 0.65 cm3 K mol-1 ( eff = 2.28 B) at 78 K and
0.35 cm3 K mol-1 ( eff = 1.65 B) at 2 K, re spec tively. The fHS

is cal cu lated to be 0.10 at 78 K.
The ESR spec trum of 1 at 77 K showed two broad ab -

sorp tions around 0.15 and 0.33 T, the for mer be ing char ac ter -
is tic of high-spin Fe(III) spe cies and the lat ter of low-spin
Fe(III) spe cies. ESR spec tra at 77 K showed two ab sorp tions
at g1 = 2.02, g2 = 2.18 for 2 and g1 = 1.98, g2 = 2.19 for 3, re -
spec tively, char ac ter is tic of low-spin Fe(III) spe cies.

The broad Mössbauer ab sorp tion spec tra at 300 K of 1
and 2 were ob served which is char ac ter is tic of high-spin
Fe(III) spe cies; how ever, at 78 K the spec tra (Figs. 5 and 6)
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Fig. 4. Tem per a ture de pend ence of mT for com plex 1, 
2, and 3.

Fig. 5. Mössbauer spec tra at 78 K for com plex 1. The
solid line is plot with the fit ted pa ram e ters re -
ported in the text.

Fig. 6.  Mössbauer spec tra at 78 K for com plex 2.



with two dou blets were ob served, where the outer larger
quadrupole dou blet is low-spin iso mer and the in side smaller
quadrupole dou blet is high-spin iso mer. The pop u la tion of
high-spin iso mer at 78 K was cal cu lated to be 50% for 1 and
35% for 2 from the area of the Mössbauer ab sorp tion. The
Mössbauer ab sorp tion spec tra of 3 at 298 K and 78 K (see Fig. 
7) showed two larger quadrupole dou blets ab sorp tions,
where the outer quadrupole dou blet is low-spin iso mer and
the in side quadrupole dou blet is high-spin iso mer. In ad di -
tion, the fHS ca. 0.30 cal cu lated from the area of the
Mössbauer ab sorp tion spec trum at 78 K for 3 is higher than
0.10 cal cu lated from the mag netic sus cep ti bil i ties mea sure -
ments, im ply ing that the recoiless frac tion of high-spin spe -
cies is not equiv a lent to that of the low-spin spe cies.

Elec tronic Spec tra and H2O2 Disproportionation
The ab sorp tion of UV-vis spec tra of the com plexes 1-3

mea sured at 300 K in meth a nol re veals the fol low ing tran si -
tions at 362, 548 and 680 nm for 1, 365, 540 and 665 nm for 2, 
and 347, 435, and 550 nm for 3, re spec tively. The rep re sen ta -

tive ab sorp tion spec tra with one pyridine added in the so lu -
tion for 2 is shown in Fig. 8. The ab sorp tion bands are as -
signed to salen-Fe(III) charge trans fer tran si tions (LMCT)
from p  or bital of salen to d * and d * of iron, re spec tively.16-17

In addititon, it has been found that when pyridine was added,
af ter 30 min there was no sig nif i cant change that oc curred in
the elec tronic spec trum of the so lu tion (see Fig. 8a). It should
be also noted here that af ter 30s (b), 3 min.(c) and 6 min (d)
the disproportionation of H2O2 in the meth a nol so lu tion of the 
com plexes 1-3 caused dras tic changes in the 347-680 nm
bands, the color of the so lu tions change to yel low, that is the
dis ap pear ance of the LMCT bands which are char ac ter is tic of 
the dis so ci a tion of phenolate-Fe(III) bond.

Studies of H2O2 Disproportionation
The de pend ence of ini tial rates of H2O2 dispro portiona -

tion was ex am ined with vary ing con cen tra tion com plexes
1-3. In the first ex per i ment, the hy dro gen per ox ide con cen -
tra tion was kept con stant and the con cen tra tion of the com -
plex was var ied. Plots of the ini tial rate vs. cat a lyst con cen -
tra tion in di cated that the re ac tion was first or der in metal
com plex con cen tra tion. In a sec ond ex per i ment the cat a lyst
con cen tra tion was kept con stant and the H2O2 con cen tra tion
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Fig. 7. Mössbauer spec tra at 298 and 78 K for com plex
3.

Fig. 8. Elec tronic spec trum for 2 in meth a nol so lu tion
(1.5  10-4 M) a, with out ad di tion of H2O2 b: 30
s. c: 3 min and d: 6 min af ter H2O2 (30%, 1 mL)
added.



was var ied. The ini tial rate de pends lin early on the ini tial
H2O2 con cen tra tion, as shown in Fig. 9. In the rate law (1) kobs

were cal cu lated as 1.77 dm3 mol-1 s-1 for 1, 1.00 dm3 mol-1 s-1

for 2, and 1.23 dm3 mol-1 s-1 for 3.

rate = kobs [H2O2] [com plex] (1)

The re sults of ki net ics stud ies of catalase-like model
com plexes 1-3 just de scribed above are sim i lar to these of
catalase-like hemerytherin model com plexes with a [Fe2( -
 O)( -CH3CO2)2 ]2+ core18-19 that the ini tial rate of the re ac tion 
was first or der in [H2O2] con cen tra tion. At this stage, al -
though the cat a lytic mech a nism for in ter pre ta tion for the
pres ent sys tem is not known, how ever, here we adopted a
pos si ble cat a lytic cy cle which is de scribed as the known
heme- type catalase.20-22 In the heme cata las es the per ox ide
re duc tion re ac tion H2O2 + 2e- + 2H+  2H2O is ac com plished 
by an Fe(III)-protoporphyrin IX cen ter that gen er ates com -
pound I, for mu lated as a ferryl porphyrin -cat ion rad i cal
(O=Fe(IV) +).20-22 This spe cies ca tal y ses the per ox ide ox i da -
tion re ac tion of H2O2  O2 + 2e- + 2H+ in the case of heme
peroxidases.21

The ob served stimulatory ef fects of elec tron-rich pyr i -
dine on H2O2 de com po si tion in the pres ent sys tem could be
ex plained by its gen eral acid-base cat a lytic prop er ties, which
would fa cil i tate pro ton trans fers, and fa vor homolysis of the
O-O bond by re duc ing the ac ti va tion en ergy.22
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