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The reactions of the polymeric complex [Co(OH)n(OOCCMe3)2–n]x (1) with 2�amino�5�
methylpyridine (L1) and 2,6�diaminopyridine (L2) under anaerobic conditions at the ratio
M : L = 1 : 1 afforded the binuclear complexes Co2(µ�OOCCMe3)4[η�MeC5H3N(NH2)]2 (2)
and Co2(µ�OOCCMe3)4[η�C5H3N(NH2)2]2 (3), respectively, with Chinese�lantern�like struc�
tures. The reaction of the tetranuclear cobalt(II) complex Co4(µ3�OH)2(µ�OOCCMe3)4(η2�
OOCCMe3)2(EtOH)6 (4) with 2,6�diaminopyridine under anaerobic conditions at the ratio
M : L2 = 2 : 1 gave rise to the antiferromagnetic tetranuclear complex Co4(µ4�O)[µ�
C5H3N(NH2)2]2(µ�OOCCMe3)4(η2�OOCCMe3)2 (5) with tetradentate�bridging coordination
of the oxygen atom. The structures of the compounds synthesized were established by X�ray
diffraction analysis.

Key words: 2�amino�5�methylpyridine, 2,6�diaminopyridine, cobalt complexes, X�ray dif�
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Bulky donor molecules are often used in coordination
chemistry for the formation of a specified ligand environ�
ment about the metal center. The reactions of nickel and
cobalt carboxylate complexes with α�substituted pyridines
afforded dimeric complexes with Chinese�lantern�like
structures.1—8 The use of pyridines containing β� or
γ�substituents is limited to the formation of monomers9

or binuclear complexes containing the {M2(µ�H2O)(µ�
OOCCMe3)2} fragment.10 However, under drastic condi�
tions of thermal reactions, the use of even unsubstituted
pyridine gave rise to the four�bridged Py2M2(OOCCMe3)4
(M = NiII, CoII) structures.5,11

It is possible to extend a range of polyfunctional
N�donor compounds, which can serve as axial ligands in
binuclear carboxylate complexes with Chinese�lantern�
like structures. It is of particular importance for the prepa�
ration of starting complexes, in which apically coordi�
nated organic molecules are can be subjected to further
various transformations. In particular, template assembly
can be performed. In this respect, pyridine derivatives
containing amino groups, viz., 2�amino� or 2,6�diamino�
pyridines, hold promise. On the one hand, these com�
pounds contain α�substituents facilitating the formation
of dimeric complexes with Chinese�lantern�like struc�

tures. On the other hand, the presence of additional ac�
tive amino groups does not exclude the possibility of for�
mation of chelate rings or bridges,12,13 whose appearance
is incompatible with the formation of binuclear structures
with four bridging carboxylate ligands. The formal com�
position of the starting metal carboxylates is yet another
important factor that influences the formation of dimers
with lantern�like structures. It can be hypothesized that
the M : OOCR ratio of nearly 1 : 2 is preferable for the
synthesis of dimers in good yields. By contrast, a defi�
ciency of carboxylate groups may be responsible for diffi�
culties in synthesizing binuclear four�bridged structures
or even can prevent their formation at all.

In the present study, we compared the reactions of
polynuclear cobalt(II) trimethylacetates, which are char�
acterized by various Co : OOCCMe3 ratios in the start�
ing molecules of the [Co(OH)n(OOCCMe3)2–n]x poly�
mer (n ≈ 0.05, Co : OOCCMe3 ≈ 1 : 2), and the tetra�
nuclear hydroxotrimethylacetate complex Co4(µ3�
OH)2(OOCCMe3)6(EtOH)6 (Co : OOCCMe3 = 1 : 1.5)
with 2�amino�5�methylpyridine and 2,6�diaminopyridine.
The aim of the present study was to elucidate the influ�
ence of the composition and structure of the starting
trimethylacetate on the structure of the newly formed
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compounds and to found conditions for the preparation
of complexes with Chinese�lantern�like structures.

Results and Discussion

The reaction of the [Co(OH)n(OOCCMe3)2–n]x poly�
mer (1) with 2�amino�5�methylpyridine (L1) in aceto�
nitrile under an inert atmosphere at 80 °C af�
forded the binuclear complex Co2(µ�OOCCMe3)4[η�
MeC5H3N(NH2)]2 (2) with a lantern�like structure in
42% yield (Scheme 1, Fig. 1). According to the results of
X�ray diffraction analysis, there are two centrosymmetrical
crystallographically independent molecules per asymmet�
ric unit (Table 1). The cobalt atoms in these molecules
are located at distances of 2.751(1) Å and 2.863(4) Å and
are linked to each other by four carboxylate bridges
(Co—O, 1.999(4)—2.224(4) Å). The coordination sphere
of each metal atom is completed by the monodentate
pyridine ligands (Co—N, 2.068(3)—2.072(3) Å). The
amino groups of the ligands are linked to the oxygen
atoms of the bridging carboxylate groups by intramolecu�
lar hydrogen bonds (N(2)—H, 0.86 Å; H—O(3), 2.22 Å;
N(2)—H...O(3), 2.98 Å; ∠N(2)—H...O(3), 147.0°;
N(4)—H, 0.86 Å; H—O(7), 2.22 Å; N(4)—H...O(7),
3.00 Å; ∠N(4)—H...O(7), 151.5°).

The presence of the second amino group in the
α�position with respect to the N atom of the ligand has no

Fig. 1. Structure of complex 2.
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Scheme 1

effect on the nature of the compound formed. The reac�
tion of polymer 1 with 2,6�diaminopyridine (L2) under
anaerobic conditions (M : L2=1 : 1, CH2Cl2, 40 °C) af�
forded the binuclear complex Co2(µ�OOCCMe3)4[η�
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C5H3N(NH2)2]2 with a lantern�like structure (3,
86% yield) (see Scheme 1). According to the X�ray dif�
fraction data, the cobalt atoms in complex 3, like those in
complex 2, are at the nonbonded Co...Co distance

(2.926(1) Å), which is the longest distance observed in the
known cobalt compounds of this type.11 The cobalt atoms
in 3 are linked to each other by four carboxylate bridges
(Co—O, 2.002(2)—2.073(2) Å) (Fig. 2, Table 2). The
ligand molecule is monodentately coordinated through
the pyridine nitrogen atom (Co—N, 2.1091(19) Å). Two
free amino groups L2 are linked to the oxygen atoms of the
carboxylate groups by an intramolecular hydrogen bond
(N(2)—H, 0.88 Å; H—O(3), 2.10 Å; N(2)—H...O(3),
2.92 Å; ∠N(2)—H...O(3), 153.7°).

Therefore, in spite of the presence of the additional
donor atoms in the α�position of the ligands, the re�

Table 1. Selected geometric characteristics of complex 2

Molecule А Molecule B

Parameter Value Parameter Value

Bond: d/Å Bond: d/Å
Co(1)...Co(1А) 2.751(1) Co(2)...Co(2А) 2.863(1)
Co(1)—O(1) 2.026(4) Co(2)—O(5) 2.012(4)
Co(1)—O(2) 2.030(4) Co(2)—O(6) 1.999(4)
Co(1)—O(3) 2.044(4) Co(2)—O(7) 2.224(4)
Co(1)—O(4) 2.083(4) Co(2)—O(8) 2.061(4)
Co(1)—N(1) 2.068(3) Co(2)—N(3) 2.072(3)
Angle: ω/deg Angle: ω/deg
O(1)—Co(1)—O(2) 164.8(2) O(5)—Co(2)—O(6) 162.1(2)
O(1)—Co(1)—O(3) 93.9(1) O(5)—Co(2)—O(7) 82.4(1)
O(1)—Co(1)—O(4) 86.3(1) O(5)—Co(2)—O(8) 91.2(1)
O(1)—Co(1)—N(1) 94.5(1) O(5)—Co(2)—N(3) 99.2(2)
O(2)—Co(1)—O(3) 87.5(2) O(6)—Co(2)—O(7) 87.5(2)
O(2)—Co(1)—O(4) 88.4(2) O(6)—Co(2)—O(8) 94.0(2)
O(2)—Co(1)—N(1) 100.1(2) O(6)—Co(2)—N(3) 97.2(2)
O(3)—Co(1)—O(4) 164.6(1) O(7)—Co(2)—O(8) 162.2(2)
O(3)—Co(1)—N(1) 101.7(2) O(7)—Co(2)—N(3) 100.0(2)
O(4)—Co(1)—N(1) 93.6(1) O(8)—Co(2)—N(3) 97.4(2)

Fig. 2. Structure of complex 3.
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Table 2. Selected geometric characteristics of complex 3

Bond d/Å Angle ω/deg

Co(1)—Co(1А) 2.926(0) O(1)—Co(1)—O(2) 160.44(7)
Co(1)—O(1) 2.073(2) O(1)—Co(1)—O(3) 89.67(6)
Co(1)—O(2) 2.028(2) O(1)—Co(1)—O(4) 86.91(7)
Co(1)—O(3) 2.057(1) O(1)—Co(1)—N(1) 98.97(6)
Co(1)—O(4) 2.002(2) O(2)—Co(1)—O(3) 86.03(7)
Co(1)—N(1) 2.109(2) O(2)—Co(1)—O(4) 90.72(7)

O(2)—Co(1)—N(1) 100.56(7)
O(3)—Co(1)—O(4) 160.28(7)
O(3)—Co(1)—N(1) 99.10(7)
O(4)—Co(1)—N(1) 100.62(7)
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actions of polymeric cobalt(II) trimethylacetate with
2�amino�5�methylpyridine and 2,6�diaminopyridine af�
forded binuclear complexes with Chinese�lantern�like
structures, as has been observed earlier6—8 for the com�
plexes with quinoline, α�picoline, and other pyridine de�
rivatives containing substituents in the α�position. How�
ever, the carboxylate bridges in new compounds 2 and 3
are somewhat nonequivalent due, apparently, to hydro�
gen bonding between the protons of the uncoordinated
amino groups and the oxygen atoms of the trimethylacetate
anions.

In the reaction of 2,6�diaminopyridine with
the tetranuclear cobalt(II) complex Co4(µ3�OH)2(µ�
OOCCMe3)4(η2�OOCCMe3)2(EtOH)6 (4) as the starting
compound, which is characterized by a deficiency of car�
boxylate anions, the situation reversed. Under anaerobic
conditions, the reaction performed with the use of the
ratio M : L2 = 2 : 1 in MeCN at 40 °C afforded the

tetranuclear complex Co4(µ4�O)[µ�C5H3N(NH2)2]2(µ�
OOCCMe3)4(η2�OOCCMe3)2 (5) with the tetradentate�
bridging coordination of the oxygen atom in 61% yield
(Scheme 2). According to the X�ray data, the 2,6�di�
aminopyridine ligand in molecule 5 serves as a bridge,
only one amino group and the pyridine nitrogen atom
being involved in coordination to the metal atoms
(Fig. 3, Table 3). The cobalt atoms are linked to
each other through the µ4�oxygen atom (Co—O,
1.928(3)—2.025(3) Å) and six bridging ligands, viz., four
trimethylacetate anions (Co—O, 1.964(4)—2.057(4) Å)
and two 2,6�diaminopyridine molecules. In complex 5,
two cobalt atoms, viz., Co(1) and Co(4), are in a tetrahe�
dral environment, whereas the Co(2) and Co(3) atoms
are in an octahedral environment. The cobalt atoms
form a distorted tetrahedron, whose center is occupied by
the µ4�oxo atom O(13). The Co...Co distances in the
tetrahedron vary from 3.040(1) Å (for Co(1)...Co(3))

Fig. 3. Structure of complex 5.
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to 3.417(1) Å (for Co(1)...Co(4)). Interestingly, each
Co...Co edge in the tetrahedron is "fastened" by one of six
bridging ligands (trimethylacetate anions or 2,6�di�
aminopyridine molecules). The Co(2)...Co(3) and
Co(3)...Co(4) edges are "fastened" by the L2 bridges
(Co—N(py), 2.183(4)—2.055(4) Å; Co—N(NH2),
2.204(4)—2.326(4) Å). The remaining four edges of
the tetrahedron are "fastened" by the bridging trimethyl�
acetate groups. The coordination environment about
the Co(2) and Co(3) atoms is completed to a dis�
torted octahedron by the chelate trimethylacetate groups
(Co—O, 2.105(4)—2.288(4) Å). The coordination envi�
ronments about the remaining two cobalt atoms in com�
plex 5 are still distorted tetrahedra. As a result, all four
metal atoms in molecule 5 are in nonequivalent ligand
environment. Molecule 5 has no symmetry elements, and
the oxygen atom is chiral with the result that complex 5
crystallizes in the space group P21/c as a racemic mixture.

Two amino groups of the ligand, which are not bound
to the metal atom, are involved in intramolecular hydro�

Table 3. Selected geometric characteristics of complex 5

Parameter Value

Bond: d/Å
Co(1)—Co(3) 3.041(1)
Co(1)—Co(4) 3.127(1)
Co(1)—O(6) 1.990(4)
Co(1)—O(7) 1.965(4)
Co(1)—O(11) 1.993(4)
Co(1)—O(13) 1.949(3)
Co(2)—Co(4) 3.138(1)
Co(2)—O(1) 2.105(3)
Co(2)—O(2) 2.288(3)
Co(2)—O(3) 2.044(4)
Co(2)—O(12) 2.057(4)
Co(2)—O(13) 1.995(3)
Co(2)—N(5) 2.326(4)
Co(3)—O(5) 2.118(4)
Co(3)—O(9) 2.159(4)
Co(3)—O(10) 2.184(4)
Co(3)—O(13) 2.024(3)
Co(3)—N(2) 2.204(4)
Co(3)—N(4) 2.183(4)
Co(4)—O(4) 1.964(4)
Co(4)—O(8) 2.006(4)
Co(4)—O(13) 1.928(3)
Co(4)—N(1) 2.055(4)
Angle: ω/deg
O(6)—Co(1)—O(7) 101.5(2)
O(6)—Co(1)—O(11) 97.7(1)
O(6)—Co(1)—O(13) 126.0(1)
O(7)—Co(1)—O(11) 103.3(1)
O(7)—Co(1)—O(13) 114.8(1)
O(11)—Co(1)—O(13) 110.3(1)
Co(4)—Co(2)—O(1) 129.1(1)

Parameter Value

Angle: ω/deg
Co(4)—Co(2)—O(2) 71.86(9)
Co(4)—Co(2)—O(3) 70.5(1)
Co(4)—Co(2)—O(12) 121.0(1)
Co(4)—Co(2)—O(13) 36.15(9)
Co(4)—Co(2)—N(5) 120.8(1)
O(1)—Co(2)—O(2) 59.3(1)
O(1)—Co(2)—O(3) 93.2(1)
O(1)—Co(2)—O(12) 107.5(1)
O(1)—Co(2)—O(13) 143.7(1)
O(1)—Co(2)—N(5) 82.2(1)
O(2)—Co(2)—O(3) 88.0(1)
O(2)—Co(2)—O(12) 166.8(1)
O(2)—Co(2)—O(13) 88.5(1)
O(2)—Co(2)—N(5) 98.9(1)
O(3)—Co(2)—O(12) 93.4(1)
O(3)—Co(2)—O(13) 102.8(1)
O(3)—Co(2)—N(5) 168.1(2)
O(12)—Co(2)—O(13) 104.0(1)
O(12)—Co(2)—N(5) 77.6(2)
O(13)—Co(2)—N(5) 87.2(1)
Co(1)—Co(3)—O(5) 61.9(1)
Co(1)—Co(3)—O(9) 121.3(1)
Co(1)—Co(3)—O(10) 68.3(1)
Co(1)—Co(3)—O(13) 39.17(9)
Co(1)—Co(3)—N(2) 123.7(1)
Co(1)—Co(3)—N(4) 125.7(1)
O(5)—Co(3)—O(9) 93.4(1)
O(5)—Co(3)—O(10) 92.9(1)
O(5)—Co(3)—O(13) 93.4(1)
O(5)—Co(3)—N(2) 172.8(2)
O(5)—Co(3)—N(4) 85.3(2)

Parameter Value

Angle: ω/deg
O(9)—Co(3)—O(10) 60.4(1)
O(9)—Co(3)—O(13) 147.5(1)
O(9)—Co(3)—N(2) 87.2(1)
O(9)—Co(3)—N(4) 101.2(1)
O(10)—Co(3)—O(13) 87.5(1)
O(10)—Co(3)—N(2) 93.7(1)
O(10)—Co(3)—N(4) 161.4(2)
O(13)—Co(3)—N(2) 89.9(1)
O(13)—Co(3)—N(4) 111.1(1)
N(2)—Co(3)—N(4) 87.5(2)
Co(1)—Co(4)—Co(2) 63.84(2)
Co(1)—Co(4)—O(4) 124.8(1)
Co(1)—Co(4)—O(8) 74.8(1)
Co(1)—Co(4)—O(13) 36.5(1)
Co(1)—Co(4)—N(1) 127.8(1)
Co(2)—Co(4)—O(4) 80.6(1)
Co(2)—Co(4)—O(8) 128.0(1)
Co(2)—Co(4)—O(13) 37.6(1)
Co(2)—Co(4)—N(1) 126.9(1)
O(4)—Co(4)—O(8) 100.2(2)
O(4)—Co(4)—O(13) 117.7(2)
O(4)—Co(4)—N(1) 107.1(2)
O(8)—Co(4)—O(13) 111.2(2)
O(8)—Co(4)—N(1) 102.8(2)
O(13)—Co(4)—N(1) 115.7(2)
Co(1)—O(13)—Co(2) 114.3(2)
Co(1)—O(13)—Co(3) 99.8(1)
Co(1)—O(13)—Co(4) 107.5(2)
Co(2)—O(13)—Co(3) 116.4(2)
Co(2)—O(13)—Co(4) 106.2(2)
Co(3)—O(13)—Co(4) 112.4(2)

gen bonding with the carboxylate oxygen atoms (N(3)—H,
0.88 Å; H—O(8), 2.37 Å; N(3)—H...O(8), 2.96 Å;
∠N(3)—H...O(8), 124.8°).

Complex 5 exhibits the antiferromagnetic type of spin�
spin interaction (µeff = 3.50—10.50 µB (2—300 K) per
overall molecule of the complex).

An increase in the reaction temperature to 80 °C
did not lead to the formation of dimer 3. Attempts to
prepare binuclear complex 3 with a lantern�like struc�
ture by the reactions of tetranuclear complex 5 with
different amounts of 2,6�diaminopyridine, up to its
substantial excess, failed. In the latter case, the reac�
tion afforded only amorphous precipitates, which were
virtually insoluble in organic solvents. These reaction
products are, apparently, clusters or polymers with com�
plex structures containing (judging from the IR spectra)
the bridging diamine molecules (δNH2

, 3420 cm–1) and
carboxylate groups (νas(COO–), 1552 cm–1; νs(COO–),
1456 cm–1). The reaction of complex 4 with amino�
pyridine L1 also gave rise to a virtually insoluble amor�
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phous precipitate, while the formation of complex 2 was
not observed.

The difference in the chemical behavior of polynuclear
cobalt trimethylacetates 1 and 4 with respect to amino�
pyridines L1 and L2 demonstrates the role of the structure
of the metal carboxylate core of the starting metal�con�
taining reagents in the formation of the final structures. In
the case of polynuclear compound 1, the polymer under�
goes chemical destruction by aminopyridines with the
result that the M : OOCR ratio in the final complexes 2
and 3 remains virtually unchanged. Taking into account
the optimum metal : ligand ratio, the stable four�bridged
binuclear structure of the core forms. In the reaction with
the use of tetramer 4 as the starting reagent, the ratio
M : OOCR = 1 : 1.5 in final product 5 also remains
unchanged. However, in the case of a deficiency of car�
boxylate ligands, the tetranuclear metal fragment "folds
up" and is strengthened, new aminopyridine bridges ap�
pear, and the water molecule is eliminated due to dispro�
portionation of two tridentate�bridging hydroxy groups in
the starting cluster with generation of the tetradentate�
bridging oxygen atom in the final product. In this case,
the starting trimethylacetate molecule does not undergo
destruction. On the contrary, this molecule is transformed
into a more stable species, diaminopyridine serving as an
additional tightening agent. As a result, in spite of the
steric effects of the α�substituents in L1 and L2, these
ligands exert different effects on the polynuclear cobalt
trimethylacetates depending on the structures of the start�
ing metal�containing reagents.

Experimental

All operations associated with the synthesis were carried out
in an inert atmosphere using anhydrous solvents. The starting
cobalt trimethylacetate complexes were synthesized according
to known procedures.14 The IR spectra of the complexes were
recorded on a Specord M 80 instrument in KBr pellets. The
static magnetic susceptibility was measured in the temperature
range of 2—300 K on a SQUID MPMS�59 Quantum Desing
magnetometer in the International Tomography Center of the
Siberian Branch of the Russian Academy of Sciences.

Synthesis of the complexes. Bis(2�amino�5�methyl�
pyr id ino)tetra(µµµµµ 2�O,O´�tr imethylacetato)d icobal t( I I ) ,
Co2[MeC5H3N(NH2)]2(µµµµµ�OOCCMe3)4•MeCN (2). Acetonitrile
(30 mL) was added to a mixture of [Co(OH)n(OOCCMe3)2–n]x
(0.3 g, 1.15 mmol with respect to the formula unit
Co(OOCCMe3)2) and 2�amino�5�methylpyridine (0.12 g,
1.15 mmol). The reaction mixture was stirred under argon at
80 °C for 30 min until the reagents were completely dissolved.
The solution was concentrated to 5 mL at 0.1 Torr and 20 °C
and allowed to crystallize at ∼20 °C. After 24 h, the ruby crystals
that formed were separated by decantation, washed with cold
hexane, and dried under a stream of argon. The yield of the
solvate of compound 2 with MeCN was 0.19 g (42% with respect
to the initial amount of cobalt). Found (%): C, 52.75; H, 7.27;
N, 8.53. C34H55Co2N5O8. Calculated (%): C, 52.33; H, 7.06;
N, 8.98. IR (KBr), ν/cm–1: 3432 m, 3348 m, 3232 m, 2960 s,
2928 m, 2868 m, 1652 m, 1600 v.s, 1572 s, 1512 m, 1484 v.s,
1456 m, 1420 v.s, 1376 s, 1360 s, 1328 m, 1228 s, 1148 w,
1040 w, 896 m, 824 m, 788 m, 608 m, 464 w, 432 w.

The crystals synthesized were suitable for X�ray diffraction
analysis.

Bis(2,6�diaminopyridino)tetra(µµµµµ2�O,O´�trimethylacetato)di�
cobalt(II), Co2[C5H3N(NH2)2]2(µµµµµ�OOCCMe3)4•2CH2Cl2 (3).
Dichloromethane (30 mL) was added to a mixture of
[Co(OH)n(OOCCMe3)2–n]x (0.15 g, 0.5 mmol with respect to
the formula unit Co(OOCCMe3)2) and 2,6�diaminopyridine
(0.06 g, 0.5 mmol). The reaction mixture was stirred under
argon at 40 °C for 15 min until the reagents were completely
dissolved. The solution was concentrated to 5 mL at 0.1 Torr
and 20 °C and then cooled to –5 °C. After 2 days, the green
crystals that formed were separated by decantation, washed with
cold hexane, and dried under a stream of argon. The yield of the
solvate of compound 3 with two CH2Cl2 molecules was 0.18 g
(86% with respect to the initial amount of cobalt). Found (%):
C, 41.95; H, 5.67; N, 9.53. C32H54Cl4Co2N6O8. Calculated (%):
C, 42.18; H, 5.93; N, 9.23. IR (KBr), ν/cm–1: 3496 m, 3364 s,
3232 m, 2960 s, 2814 m, 2868 m, 1644 v.s, 1596 v.s, 1536 m,
1484 v.s, 1456 m, 1420 v.s, 1376 m, 1360 s, 1308 m, 1272 w,
1224 s, 1176 w, 1128 w, 1028 w, 936 w, 896 m, 788 s, 732 m,
696 w, 608 m, 424 w.

The crystals synthesized were suitable for X�ray diffraction
analysis.

Bis(µµµµµ2�2,6�diaminopyridino)tetra(µµµµµ2�O,O´�trimethyl�
acetato)di(ηηηηη 2�trimethylacetato)(µµµµµ 4�oxo)tetracobalt(II),
C o 4 ( µµµµµ 4 � O ) [ µµµµµ � C 5 H 3 N ( N H 2 ) 2 ] 2 ( µµµµµ � O O C C M e 3 ) 4 ( ηηηηη 2 �
OOCCMe3)2•MeCN (5). Acetonitrile (30 mL) was
added to a mixture of Co4(µ3�OH)2(µ�OOCCMe3)4(η2�
OOCCMe3)2(EtOH)6 (0.46 g, 0.4 mmol) and 2,6�diamino�
pyridine (0.08 g, 0.8 mmol). The reaction mixture was stirred

Scheme 2

i. MeCN, 40 °C, Ar, Coat : L2 = 2 : 1.
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under argon at 40 °C for 5 min until the reagents were com�
pletely dissolved. The solution was concentrated to 5 mL at
0.1 Torr and 20 °C and then allowed to crystallize at ∼20 °C.
After 24 h, the blue crystals that formed were separated by
decantation, washed with cold hexane, and dried under a stream
of argon. The yield of the solvate of compound 5 with MeCN
was 0.34 g (61% with respect to the initial amount of cobalt).
Found (%): C, 45.25; H, 6.27; N, 8.43. C42H71Co4N7O13. Cal�
culated (%): C, 45.09; H, 6.35; N, 8.77. IR (KBr), ν/cm–1:
3400 s, 3376 s, 3332 s, 3228 m, 3220 m, 2960 s, 2924 m, 2868 m,
1700 m, 1648 m, 1616 s, 1568 v.s, 1484 v.s, 1456 s, 1416 s,
1372 m, 1360 m, 1320 w, 1228 m, 1140 w, 1124 w, 1088 w,
1016 w, 1004 w, 964 w, 940 w, 922 w, 900 w, 788 m, 756 w,
736 w, 612 m, 504 w, 436 w.

The crystals prepared in the synthesis were suitable for X�ray
diffraction analysis.

X�ray diffraction study. The X�ray diffraction data for com�
plex 2 were collected on an automated Syntex P21 diffractometer
(graphite monochromator, 293 K). The X�ray diffraction data
for complexes 3 and 5 were collected on an automated Bruker
AXS SMART 1000 diffractometer equipped with a CCD detec�
tor (graphite monochromator, 110 K, ω scanning technique,
scan step was 0.3°, frames were exposed for 30 s) using a stan�
dard procedure.15 The semiempirical absorption corrections were
applied.16 The crystallographic parameters and details of struc�
ture refinement for all complexes are given in Table 4.

The structures of all complexes were solved by direct meth�
ods and refined by the full�matrix least�squares method with
anisotropic thermal parameters for all nonhydrogen atoms. The
positions of the hydrogen atoms of the tert�butyl substituents of
the trimethylacetate ligands and pyridine rings in the coordi�
nated amine molecules were generated geometrically and re�
fined using the riding model. All calculations were carried out

using the SHELX97 program package.17,18 The selected geo�
metric parameters are given in Tables 1—3.
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Diffraction Studies (A. N. Nesmeyanov Institute of
Organoelement Compounds, Russian Academy of Sci�
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for Basic Research, Project No. 00�03�32807).
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