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Dinuclear 1,2-semiquinonato/catecholatocobalt complexes containing 1,1,4,7,10,10-hexamethyltriethylenetetra-
mine (hmdeta) as a potential tetradentate N4 coligand, [Co,(hmteta)(dbbq)s], (dbbq = 3,5- and 3,6-di-tert-butyl-1,2-
benzoquinone (3,5-dbbq and 3,6-dbbq)) were synthesized and characterized. The crystal structures proved that [Co,-
(hmteta)(3,6-dbbq);]-2C¢HsCH3 ([3,6]) exists as low spin [(3,6-dbsq)(3,6-dbcat)Co™ (hmteta)Co™(3,6-dbsq)(3,6-
dbcat)] (3,6-dbsq = 3,6-di-tert-butyl-1,2-semiquinonato; 3,6-dbcat = 3,6-di-tert-butylcatecholato), while [Co,(hmteta)-
(3,5-dbbq)4]-CsHsCH3 ([3,5]) approximates to [(3,5-dbsq),Co (hmteta)Co''(3,5-dbsq),] in the solid state at ambient
temperature. On the basis of the effective magnetic moments, the [Co™] — [Co"] conversion of [3,6] underwent a rel-
atively abrupt transition around 330 K while that of [3,5] occurs in a wide range of temperature. Electronic absorption
spectra showed that [3,6] shifts predominantly to [Co™] whereas [3,5] shifts to [Co!'] valence tautomer in solution at
room temperature. The charge distribution of [3,6] exhibited significant solvent effects at room temperature. These
prominent features between [3,5] and [3,6] appeared to be associated with difference between delicate electronic and
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steric effects of the two dbbq ligands.

Electronic-labile complexes can be used as potential build-
ing blocks for molecular electronic devices.'> An external
perturbation on these complexes should lead to an interconver-
sion between two nearly degenerate states. Transition-metal
coordination complexes that contain bistable components*”’
have been the subject of intensive research for memory and
storage materials, sensors, and molecular switches.® In partic-
ular, metal complexes containing 1,2-semiquinonate (sq—, S =
1/2) and catecholate (cat>~, S =0) ligands have shown a
unique bistability via the intramolecular electron transfer be-
tween the metal and ligand around room temperature.'? This
has been most remarkably illustrated for the cobalt complexes
where temperature- and photo-dependent equilibria between
[Co™] and [Co"] valence tautomers have been observed both
in solution and in the solid state (Eq. 1).'"!> Equilibria be-
tween [Co™] and [Co!] tautomers via the shift from low spin

[Co™(sq)(cat)(N-N)] = [Co'!(sq)>(N-N)]. (1)

Co™ to high spin Co™ have been monitored by the effective
magnetic moments and electronic spectral changes. A decrease
in the temperature leads to a stabilization of the [Co™] tauto-
mer. In relation to the bistable valence tautomerism, unique
physicochemical properties, such as the presence of the char-
acteristic band near 2500 nm (4000 cm™!) for [Co™] tautomer,
crystal bending effect, and huge hysteresis, have been ob-
served.'>-!7 These phenomena are a consequence of charge lo-
calization within the molecule and the close energy separation
between localized quinone and cobalt electronic levels.!® Our
previous results show that valence tautomerism is very sensi-
tive to light, solvent, or state as well as partial change of the
diimine (N-N) coligands.'3-!7

However, dinuclear analogues remain unexplored except
for two examples.'®!® Dinuclear valence tautomers may
possess various stable or metastable states, such as [Co'],,
[Co™[Co™], [Co],, which may be useful for ternary informa-
tion storage at molecular level.'® In order to obtain the dinu-
clear valence tautomeric analogues, 1,1,4,7,10,10-hexamethyl-
triethylenetetramine (hmteta) (Chart 1) was used as a ligand.
The first goal was to synthesize the dinuclear valence tauto-
meric complexes, and the second goal was to directly compare
the properties induced by the difference between 3,5-di-tert-
butyl-1,2-benzoquinone (3,5-dbbq) and 3,6-di-fert-butyl-1,2-
benzoquinone (3,6-dbbq). Herein, we report the synthesis,
structures, and physicochemical properties of new dinuclear
valence tautomeric cobalt complexes.

Experimental

Materials and Measurements. Octacarbonyldicobalt
[Co,(CO)g] was purchased from Strem. 3,5-Di-tert-butyl-1,2-ben-
zoquinone (3,5-dbbq) and 1,1,4,7,10,10-hexamethyltriethylene-
tetramine (hmteta) were purchased from Aldrich. 3,6-Di-tert-
butyl-1,2-benzoquinone (3,6-dbbq) was prepared according to
the literature procedure.?® Elemental analysis (C,H,N) was carried
out at the Advanced Analysis Center, KBSI. Infrared spectra were
obtained in 5000—400cm~' range on a Perkin-Elmer 16F PC
FT-IR spectrophotometer with samples prepared as KBr pellets.

| |
\N/\/N\/\N/\/N\
\ \
hmteta

Chart 1.
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Table 1. Crystallographic Data for [3,5] and [3,6]
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Co,(hmteta)(3,5-dbbq),]- C¢HsCHs

[Coy(hmteta)(3,6-dbbq)s]-2CcHsCHj3

1321.59
P1 (No. 2)

Fomular weight
Space group

a,b,c/A

o.B.y/

V/A3 1837.5(9)
V4 1
Deaica/Mgm™3 1.194

Abs. coeff./mm™! 0.506
F(000) 714
Crystal size/mm? 0.40 x 0.20 x 0.02
emax/o 25

Index ranges +h, tk, =l
Refls collected 10473

Indep. reflections
Parameters refined 415
Goodness of fit 0.984
R indices [I > 20(I)]¥

R indices (all data)

Largest diff. peak and hole/ez&_3

10.662(3), 11.140(3), 16.964(5)
92.576(6), 93.295(6), 113.654(5)

7305 [R(int) = 0.0946]

R1 =0.0753,wR2 = 0.1570
R1 =0.1935,wR2 = 0.2136
0.591 and —1.035

1413.73

P1 (No. 2)

11.937(2), 12.240(3), 14.369(3)
109.998(4), 98.508(4), 93.051(4)
1938.9(7)

1

1.211

0.484

764

0.25 x 0.20 x 0.03

26

+h, +k, +1

11455

7766 [R(int) = 0.0718]

421

0.888

R1 = 0.0602, wR2 = 0.1243

R1 = 0.1456, wR2 = (0.1484
0.559 and —0.528

a) R1 = ||[Fo| — |Fcll/IFol, wR2 = {(F2 — F2)?/wF*}'/2.

Temperature-dependent magnetic measurements were made on a
Quantum Design MPMS-5 SQUID magnetometer. Electronic
spectra were recorded on a Perkin-Elmer Lambda 9 spectropho-
tometer. Differential scanning calorimetry (DSC) and thermogra-
vimetric analysis (TGA) were performed by using a Stanton Red
Croft TG 100 with a scanning rate of 10°Cmin~"'.

[Co(hmteta)(3,5-dbbq)s] ([3,5]). Co0,(CO)s (86 mg, 0.25
mmol) and 3,5-dbbq (220 mg, 1.0 mmol) were combined in 15 mL
of toluene. The mixture was stirred for 5 min, and hmteta (57.5
mg, 0.25mmol) dissolved in 15mL of toluene was added into
the solution. The solution was stirred for 2 h at room temperature.
Evaporation of the solvent gave a dark blue product in 93% yield.
Single crystals suitable for crystallographic characterization were
obtained in toluene solution at 5°C. Found: C, 68.30; H, 9.08;
N, 4.27%. Calcd for C68H110N408C02-C6H5CH32 C, 68.16; H,
9.00; N, 4.24%. IR (KBr, cm™'): 4152(br, s), 2956(s), 1579(m),
1460(s), 1355(m), 984(s), 899(m), 688(s), 494(m).

[Co,(hmteta)(3,6-dbbq)4] ([3,6]). The product was obtained
by the same procedure, using 3,6-dbbq instead of 3,5-dbbq. The
complex was obtained in 94% yield. Dark blue crystals suitable
for crystallographic characterization were obtained in toluene
at 5°C. Found: C, 69.40; H, 9.01; N, 4.02%. Calcd for CegHj;9-
N4O3Co,-2CsHsCH;3: C, 69.65; H, 8.99; N, 3.97%. IR (KBr,
em™'): 3835(br, ), 2951(s), 1474(m), 1277(m), 953(s).

X-ray Crystallography. X-ray data were collected on a
Bruker SMART automatic diffractometer with a graphite-mono-
chromated Mo K« radiation (A = 0.71073 /f\) and a CCD detector
at ambient temperature. A list of 45 frames of two-dimensional
diffraction images were collected and processed to obtain the cell
parameters and orientation matrix. The data were corrected for
Lorentz and polarization effects. Absorption effects were correct-
ed by the empirical ¥-scan method. The structures were solved by
the direct method (SHELXS 97) and refined by full-matrix least-
squares techniques (SHELXL 97).2! The non-hydrogen atoms
were refined anisotropically, and hydrogen atoms were placed in
calculated positions and refined only for the isotropic thermal fac-
tors. Solvate toluene molecules were disordered. Crystal parame-
ters and procedural information corresponding to data collection

and structure refinement are given in Table 1.

Crystallographic data have been deposited with Cambridge
Crystallographic Data Centre: Deposition numbers CCDC-
620884 and -620885. Copies of the data can be obtained free of
charge via http://www.ccdc.cam.ac.uk/conts/retrieving.html (or
from the Cambridge Crystallographic Data Centre, 12, Union
Road, Cambridge, CB2 1EZ, UK; Fax: +44 1223 336033; e-mail:
deposit@ccdc.cam.ac.uk).

Results and Discussion

Synthesis. The dinuclear cobalt complexes were synthe-
sized in quantitative yields using a potential tetradentate in-
stead of simple bidentate coligands according to the proce-
dures described in earlier studies:'*?>23 the reaction between
[Co,(CO)g] and 3,6-dbbq in the presence of 1,1,4,7,10,10-
hexamethyltriethylenetetramine (hmteta) in toluene at room
temperature afforded the present complexes. The solid prod-
ucts were recrystallized in toluene to give crystals suitable
for single crystal X-ray crystallography and satisfactory chem-
ical analyses. The products were soluble in common solvents
such as toluene, benzene, tetrahydrofuran, acetone, dimethyl-
sulfoxide, and dimethylformamide. This facile synthesis was
attributed to the solubility of the dinuclear complexes in tol-
uene. However, the compounds easily dissociated in dimethyl-
sulfoxide or dimethylformamide. This solubility supports that
the complexes are discrete molecules. The dinuclear cobalt
complexes were characterized based on spectral, thermal,
and magnetic properties along with crystal structures.

Crystal Structures. Dark blue crystals of the two com-
plexes were obtained as toluene solvates. ORTEP views
of [Co,(hmteta)(3,5-dbbq)4]-CsHsCH; and [Co,(hmteta)(3,6-
dbbq)4]-2C¢HsCHj3 are shown in Figs. 1 and 2, respectively,
and relevant bond lengths and angles are listed in Table 2.
For [3,6], the bond lengths of Co—O (1.852(3)-1.890(3) A)
were shorter than general Co™O bonds (>2.00 A). The Co-
N distances (2.025(4) and 2.054(4) A) were also shorter than



918  Bull. Chem. Soc. Jpn. Vol. 80, No. 5 (2007)

Fig. 1. ORTEP view of [Co,(hmteta)(3,5-dbbq)s]-CeHs-
CH;. H atoms and solvate molecules are omitted for
clarity.

Fig. 2. ORTEP view of [Co,(hmteta)(3,6-dbbq)4]-2CsHs-
CH;. H atoms and solvate molecules are omitted for
clarity.

those of [Co""] species.!® The radius of a low spin Co™ ion has
been reported to be roughly 0.2 A shorter than the radius of a
high spin Co" ion.!*> Thus, [3,6]-2C¢HsCHj is clearly a low
spin [CoM] species with one 3,6-dbcat?>~ and one 3,6-dbsq~
ligands. Moreover, oxygen atoms O(1) and O(2) (O(1)-C(1) =
1.314(4) A; 0(2)-C(6) = 1.323(5)A) were associated with
the 3,6-di-fert-butyl-1,2-semiquinonate (3,6-dbsq~, S = 1/2),
and O(3) and O(4) (O(3)-C(15) = 1.337(4) A; O(4)-C(20) =
1.332(4) 10%) belong to 3,6-di-tert-butylcatecholate (3,6-dbcat>~,
S =0). Thus, the molecule is [(3,6-dbsq)(3,6-dbcat)Co™-
(hmteta)Co™(3,6-dbsq)(3,6-dbcat)] in the solid state at room
temperature. The bond lengths and angles were similar to
those of [Co™™(3,6-dbsq)(3,6-dbcat)(tmeda)] (Co-O = 1.872(2);
Co-N = 2.026(2) A).B In contrast, for [3,5], the Co—O bond
lengths (2.021(4)-2.043(4) A) and Co-N (2.175(5), 2.179(5)
10\) were much longer than those of [3,6]. The C-O bond
lengths (C-O = 1.279(6)-1.297(6) A) are much shorter than
those of [3,6]. These facts indicated that [3,5] is basically to
a [(3,5-dbsq),Co" (hmteta)Co'(3,5-dbsq),] in the solid state
at room temperature. The geometry around the cobalt ion was
severely distorted from a typical octahedral arrangement. A
low spin Co™ ion is expected to be in a rigidly octahedral
arrangement®* in contrast to a few examples of the high spin
Col trigonal pI‘iSl’n.l3’25 Thus, for [3,5], the distorted octa-
hedral geometry around the cobalt ion may be additional evi-
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Table 2. Selected Bond Lengths (A) and Angles (deg) for
[3,5] and [3,6]

[3,5] [3,6]
Co(1)-0(1) 2.021(4) Co(1)-0(4) 1.852(3)
Co(1)-04) 2.038(4) Co(1)-0O(1) 1.865(3)
Co(1)-0(3) 2.038(4) Co(1)-0(3) 1.881(2)
Co(1)-0(2) 2.043(4) Co(1)-0(2) 1.890(3)
Co(1)-N(1) 2.157(5) Co(1)-N(1) 2.025(4)
Co(1)-N(2) 2.179(5) Co(1)-N(2) 2.054(3)
O(1)-C(1) 1.282(6) O(1)-C(1) 1.314(4)
0(2)-C(2) 1.297(6) O(2)-C(6) 1.323(5)
0(3)-C(15) 1.279(6) O(3)-C(15) 1.337(4)
0(4)-C(16) 1.290(6) O(4)-C(20) 1.332(4)
O(1)-Co(1)-0(4)  88.9(2) O#)-Co(1)-O(1)  90.2(1)
O(1)-Co(1)-0(3) 166.12) O(1)-Co(1)-0(3)  88.2(1)
0(4)-Co(1)-0(3) 79.5(2) 0O(4)-Co(1)-0(3) 79.53(15)
O(1)-Co(1)-0(2)  79.8(2) O#)-Co(1)-0(2)  88.0(1)
04)-Co(1)-0(2)  89.12) O(1)-Co(1)-0(2)  86.1(1)
0(3)-Co(1)-0(2) 92.2(2) 0O@B3)-Co(1)-0(2) 172.2(1)
O(1)-Co(1)-N(1) 101.6(2) O#)-Co(1)-N(1)  91.7(1)
O4)-Co(1)-N(1) 169.3(2) O(1)-Co(1)-N(1)  178.0(1)
0(@3)-Co(1)-N(1) 89.8(2) O(3)-Co(1)-N(1) 92.6(1)
0(2)-Co(1)-N(1)  90.92) O(2)-Co(1)-N(1)  93.3(1)
O(1)-Co(1)-N(2) 80.02) O(4)-Co(1)-N(2) 178.1(1)
0(4)-Co(1)-N(2) 98.5(2) O(1)-Co(1)-N(2) 91.6(1)
0(3)-Co(1)-N(2) 100.3(2) O@3)-Co(1)-N(2)  92.8(1)
0(2)-Co(1)-N(2) 166.4(2) O(2)-Co(1)-N(2) 92.6(1)
N(1)-Co(1)-N(2) 83.8(2) N(1)-Co(1)-N(2) 86.5(1)
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Fig. 3. Plots of magnetic moments of [Co,(hmteta)(3,5-
dbbq)4]-CsHsCH; (A) and [Co,(hmteta)(3,6-dbbq),]-
2C¢HsCH;3 (B).

dence of [Co!] tautomer. These structural difference may be
induced by the difference in electronic and steric aspects be-
tween 3,5-dbbq and 3,6-dbbq.

Magnetic Properties. The temperature-dependent (50—
350K) effective magnetic moments are shown in Fig. 3. Data
were obtained for dark blue polycrystalline samples. For [3,6],
Mg /cobalt was 1.8 B.M. at low temperatures (<200 K), and
the effective magnetic moment drastically increased above
250K, indicating that the compound is a [Co™] valence tauto-
mer at low temperatures. That is, the [(3,6-dbsq)(3,6-dbcat)-
Co™(hmteta)Co'(3,6-dbsq)(3,6-dbcat)] converted into [(3,6-
dbsq),Co"(hmteta)Co"(3,6-dbsq),] tautomer around 330K
as the temperature increased. In an earlier report, we noted
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5000 4000 3000 cm'!

Fig. 4. 1R spectra (5000-2500 cm™") of [3,5] (A) and [3,6] (B).
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Fig. 5. Electronic absorption spectra of [Co,(hmteta)(3,6-
dbbq)4]+2C¢H5CHj3 in various solvents.

that the [Co'(3,6-dbbq),(Py,Se)] (Py,Se = 1,1’-dypyridyl
selenide) tautomer exhibits a value of 5.2 B.M.!3 The effective
magnetic values (W) of 1.7-1.8 B.M. were approximately
the value expected for a S = 1/2 unit, which is characteristic
of low spin [Co™]. The § = 3/2 Co!' center couples with the
two S = 1/2 radical semiquinonato ligands to give spin states
of S=15/2, 3/2, and 1/2. At high temperatures, [l ; may
be due to weak antiferromagnetic exchange between the S =
3/2 metal center and the two S = 1/2 ligands. For [3,5], the
magnetic moments slowly increased in a wide range of tem-
peratures with an increase in the temperature (2.5 B.M./cobalt
at S0K — 3.6 B.M./cobalt at 350 K), which explains why the
crystal structure at room temperature approximates to a [Co']
valence tautomer. For [3,5], the reason for the slow increase in
the effective magnetic moments is not clear, but the electronic
effect of dissymmetric 3,5-dbbq ligand may be one of reasons.
The magnetic moments of the two compounds were consistent
with X-ray crystallographic data.

IR and Electronic Absorption Spectra. IR spectra in the
region of 5000-2500cm~" are shown in Fig. 4. The intensity
of broad band around 4000 cm™! is dependent on the presence
of [Co™] tautomer.'3 Both compounds showed a characteristic
band around 4000 cm™!, but their intensities were quite differ-
ent: the band intensity of [3,6] was much stronger than that of
[3,5], indicating that [3,6] shifted to [Co™], while [3,5] shifted
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Fig. 6. Temperature-dependent electronic absorption spec-
tra of [Co,(hmteta)(3,6-dbbq)4]-2CcHsCH3 in toluene.
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Fig. 7. Electronic absorption spectra of [Co,(hmteta)(3,5-
dbbq)4]+-CsHsCH3 in various solvents.

to the [Co"] tautomer in the solid state at room temperature.
Such a result is consistent with the X-ray crystal structures
and magnetic moments.

Electronic spectra (10~*M) in the range of 400-900 nm
were measured. The solvent-dependent spectra of [3,6] are
shown in Fig. 5. There were two bands at 640 and 740 nm,
which are characteristic of [Co™] and [Co™], respectively.'?
The electronic spectrum is a proof that the compound exists
in an equilibrium between [Co™] and [Co"] in solution. The
strong band at 640 nm indicated that the low spin [Co™] is still
a major tautomer even in tetrahydrofuran and acetone. How-
ever, the band intensity at 740 nm increased in non-polar tol-
uene, indicating that the equilibrium shifted to [Co™] species.
Thus, there are significant solvent effects on the equilibrium
involving [3,6]. In order to obtain the temperature effect on
the equilibrium, variable temperature electronic absorption
spectra (400-1000 nm) were run for [3,6] dissolved in toluene
(Fig. 6). As the temperature was lowered to 10 °C, the band in-
tensity at 640 nm increased, indicating that [Co™] tautomer in-
creases as the temperature decreased. In contrast, the spectra of
[3,5], as shown in Fig. 7, indicated that [Co"] was predomi-
nant even in all solutions at room temperature. The trend on
the charge distribution in solution was consistent with IR,
magnetic moments, and X-ray structures.

Thermal Analysis. The TGA curves of [3,5] and [3,6] are
depicted in Fig. 8. For [3,5], a mass loss corresponding to the
solvate toluene molecules was observed in the temperature
range of 90-120°C (obsd. 6.0%; calcd. 6.5%). The skeletal
structure was stable up to 200°C. A drastic mass loss corre-



920  Bull. Chem. Soc. Jpn. Vol. 80, No. 5 (2007)

100

80 -

% 60

40

20

0 100 200 300 400 500 600 700 800
Temperature(C)

Fig. 8. TGA curves of [Co,(hmteta)(3,5-dbbq)4]-CsHsCHj3
(dashed line) and [Co,(hmteta)(3,6-dbbq)s]-2CsHsCHj3
(solid line).

sponding to hmteta and 3,5-dbbq ligands was observed (obsd.
79.1%; calcd. 82.5%). For [3,6], a mass loss due to the dis-
sociation of the solvate molecules was observed in the tem-
perature range of 110-140°C (obsd. 12.0%; calcd. 12.2%).
The solvent-evaporation temperature was higher than that of
[3,5], suggesting that the solvent molecules in [3,6] are safely
nestled in the crystal lattice. Furthermore, the skeleton of the
molecule was stable up to 235°C, which is higher than that
for [3,5]. The drastic loss in weight corresponding to hmteta
and 3,6-dbbq ligands was observed (obsd. 76.0%; calcd.
77.6%).

Ligand and Coligand Effects for Valence Tautomerism.
Reversible valence tautomerism of the dinuclear cobalt com-
plexes offer the potential for the design of dinuclear inorganic
molecular materials with the dramatic thermochromic effects
in the solid state as well as in solution. The crystal structures
of both dinuclear complexes corresponded to their spectro-
scopic and magnetic data. The crystallographic data showed
that the two cobalt ions within each dinuclear complex have
the same charge distribution in the solid state at room temper-
ature. Both complexes approximated towards [Co] at low
temperature and shift to [Co""] tautomer at high temperature.
However, we do not have proof that the intramolecular two co-
balt ions are different under the same conditions. There are
slight differences in valence tautomerism between [3,6] and
tmeda mononuclear analogue.!® For example, the [Co''] —
[Co™] transition temperature (350K) of [3,6] is much lower
than that (450K) of [Co(tmeda)(3,6-dbbq),].'> The C-O
(dbsq™, S =1/2) lengths (1.314(4)A; 1.323(5)A) of [3,6]
are longer than the corresponding bond lengths (1.304(8) A;
1.306(8) A) of [Co(tmeda)(3,6-dbbq),] while the C-O
(dbcat?~, S = 0) lengths (1.337(4) A; 1.332(4) A) are shorter
than those (1.342(8) A; 1.345(8) A) of [Co(tmeda)(3,6-dbbq),].
This fact indicated that the tautomeric equilibrium of the tme-
da analogue shifts towards [Co™] tautomer in the solid state
relative to [3,6], which is well consistent with the results of
the transition temperature. The difference in transition temper-
ature between [3,6] and [Co(tmeda)(3,6-dbbq),] may be as-
cribed to the donor nature of coligand. That is, the weak donor
strength may be induced from the presence of the adjacent co-
ordinated cobalt ion. Even though [3,5] and [3,6] did not ex-
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hibit any intramolecular coupling of the two cobalt centers,
in contrast to the dinuclear analogues containing a 77-system, '’
the subtle differences between two compounds are related to
the long range electronic effects via the single bond. This em-
phasizes that the valence tautomerism is very sensitive to the
donor nature of the coligands.

Even though [3,5] and [3,6] have the same donor coligand,
the results of temperature-dependent magnetic moments, elec-
tronic absorption spectra, and IR spectra of [3,5] and [3,6]
seem to reflect the subtle difference in valence tautomeric be-
havior. The difference between both compounds results from
the isomer effect of fert-butyl group of dbbq ligand. Accord-
ing to the results, [3,6] favors [Co''] valence tautomer at room
temperature, indicating that 3,6-dbcat?>™ state is more stable
than 3,5-dbcat’~ electronic state at the room temperature.
The coordination character results from the ligand field envi-
ronment provided by the different electronic state of two main
ligands. Furthermore, the two compounds exhibited quite dif-
ferent solvent effects'® as mentioned in electronic absorption
spectrum.

In conclusion, we prepared rare dinuclear valence tautomer-
ic complexes, in which an ancillary N4 tetradentate ligand was
used as a dinuclear bridging spacer. The dinuclear cobalt com-
plexes exhibited quite different chemistry relative to simple
mononuclear analogues. For each molecule, the two intramo-
lecular cobalt ions had the same charge distribution at room
temperature. The valence tautomeric equilibrium between
[Co™] and [Co''] was sensitive to the isomeric effects of main
ligands as well as electronic effects of coligands. Further re-
sults will give a synthetic strategy and application of dinuclear
valence tautomeric trasition metal complexes.

Support for this research was provided by the University IT
Research Center Project in Korea.
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