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N-Methyl-2-piperidone adduct and dimethyl sulfoxide adduct of cobalt(II)mercury(II) thiocyanate were
synthesized and their crystal and molecular structures were determined by the single-crystal X-ray diffraction
technique. The former adduct is triclinic with a space group PI, a=8.488(3), b=17.206(7), ¢=8.466(3) A,
@=103.72(1)°, 8=90.00(1)°, y=100.85(1)°, Z=2, while the latter adduct is orthorhombic with a space group P2,2,2;,
a=8.418(3), b=27.389(10), c=8.407(3) A, Z=4, and the final R values obtained were 0.059 and 0.066, respectively.
In these adducts each mercury atom is in the tetrahedral geometry, coordinated with four sulfur atoms of the
thiocyanate (SCN) ions, and each cobalt atom is in the octahedral geometry, coordinated with four nitrogen
atoms of SCN ions and two oxygen atoms of the Lewis-base molecules which occupy the trans-positions. Each
pair of different kinds of metal atoms are bridged by an SCN ion forming a 16-membered ring of Co,Hg,(SCN),;
these are linked, forming a two-dimensional network. The Lewis-base ligands are extended perpendicular to the
plane on both sides. The complex layers are piled up in parallel, and there are no chemical or hydrogen
bondings between-the layers. This is a new type of the structure for CoHg(SCN),L, (L=Lewis base) type adducts.

The cobalt(II)mercury(II) thiocyanate (1) was found
to have a diamond-like three-dimensional polymeric
structure,? in which both kinds of the metal atoms are
in the tetrahedral geometry. Each metal atom is linked
with four metal atoms of another kind by one thiocya-
nate ion (SCN), respectively.

Previously, the present authors studied and deter-
mined the crystal and molecular structures of various
Lewis base adducts of 1.2-® According to our results,
as well as other references, adducts with formula
CoHg(SCN),L, (L=N,N-dimethylformamide (dmf),”
N-methylformamide (mfa), and pyridine (py)?*)
always have three-dimensional polymeric structures.
On the other hand, complexes with formula CoHg-
(SCN),(H,0), - 2L (L=N,N-dimethylacetamide (dma),”
N-methyl-2-pyrrolidone (mpd)® and 2-pyrrolidone
(pd)®) have a layer-type network structure of [CoHg-
(SCN)4(H30),]»: the Lewis-base molecules are not
directly coordinated to any metal atoms, but are only
hydrogen-bonded to the coordinated water, taking
positions between the layers.

Along this line of research, we have continued to
search for adducts with other linkage structures; we
found two adducts of the type CoHg(SCN),L; in their
crystalline states (L=N-methyl-2-piperidone (mpp) and
dimethyl sulfoxide (dmso)). The former is a new com-
pound, while the latter had already been reported by
Makhija,? However, neither of their structures had
been reported. Consequently, their crystal and molec-
ular structures were determined by the X-ray diffrac-
tion method using their single crystals.

Experimental
Synthesis of the Adducts. (1) Bis(N-methyl-2-piperidone)-
tetrakis(thiocyanato)cobalt(Il)mercury(II) (2). A crystalline
powder of 1 (1.0 g, 2.0 mmol) was dissolved into mpp (10
cm?), and 20 cm? of water was added to the solution. It was
left standing for several days and crystals of 2 were deposited.

The pink crystals were filtered off and dried over silica gel.
Yield: 0.5 g, 36%. Found: Co, 8.30; C, 26.24; H, 3.21; N,
11.55%. Calcd for CoHgC,6H,,NsO,S4: Co, 8.21; C, 26.76; H,
3.09; N, 11.70%.

(2) Bis(dimethyl sulfoxide)tetrakis(thiocyanato)cobalt(II)-
mercury(II) (3). Although this adduct had already been syn-
thesized by Makhija from the tetrahydrofuran adduct of 1,%
we could obtain 3 more easily by the following method. A
crystalline powder of 1 (1.0 g, 2.0 mmol) was dissolved into
dmso(10 cm3), and 12 cm3 of water was added to the solution.
It was left standing overnight and crystals of 3 were depos-
ited. The pink-red crystals were filtered off and dried over
silica gel. Yield: 0.8 g, 62%. Found: Co, 9.10; C, 14.66; H,
1.84; N, 8.61%. Calcd for CoHgCgH;2N,0,Ss: Co, 9.09; C,
14.83; H, 1.87; N, 8.64%.

Intensity Data Collection. Crystals of 2 (dimensions 0.2X
0.2X0.2 mm3), and of 3 (spherical, with ¢=0.21 mm) were
used for intensity data measurements.

Crystallographic data are as follows: 2, CoHgCie-
H,,NgO0,S,, F.W.=718.17, triclinic, with the space group of
PT, a=8.488(3), b=17.206(7), c=8.466(3) A, =103.72(1)°, B=
90.00(1)°, v=100.85(1)°, U=1178.4(6) A3, Z=2, Dn=2.03(3)
gem™3, D=2.03 gcm™3, u(Mo Ka)=7.74 mm™,

3, CoHgCgH,N,0,S, F.W.=648.12, orthorhombic with
the space group of P22,2,, 4=8418(3), b=27.389(7),
c=8.407(3) A, U=1938.3(10) A3, Z=4, Dn=2.22(3) gcm™3,
D.=2.22 gcm™3, (Mo Ka)=9.57 mm™1.

Reflections within the ranges of 3°<26<55° for 2 and
3°<26<60° for 3 were collected on a Rigaku AFC-6A auto-
mated four-circle X-ray diffractometer with graphite-
monochromated Mo Ka radiation (4=0.71073 A). The w-260
scan technique was employed (scan speed, 4°min~}; scan
width, 1.21+0.5tan6° for 2 and 1.25+0.5tané° for 3).

For 2, of the 5435 independent reflections measured, 4051
| Fo|>30( F.|) reflections were used for a structure determi-
naion; for 3, of the 3271 independent reflections measured,
1953 | FJ>3a( FJ) reflections were used. The intensities were
corrected for Lorentz and polarization factors, as well as for
absorption using numerical Gaussian integration.!®

Structure Determination. The structures were solved by
the heavy-atom method. The positions of the mercury and
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cobalt atoms were deduced from a three-dimensional
Patterson map, while the other non-hydrogen atoms were
located by means of succesive Fourier syntheses. Their posi-
tional and thermal parameters (first isotropic and finally
anisotropic) were refined by a block-diagonal least-squares
method. The final R values obtained, applyng their aniso-
tropic temperature parameters, were 0.059 for 2 and 0.066 for
3.1 (In the case of 3, since it does not have a center of symme-
try, the structure of the reversed chirality was also examined.
However, since its R value was 0.069, the structure was not
adopted.)

All calculations were carried out on a HITAC M-680H
computer apparatus at the Computer Center of the Univer-
sity of Tokyo using a local version of the UNICS program
system.!?) The atomic scattering factors were taken from Ref.
13.

Other Measurements. The magnetic moments of their
solid samples were measured at 20 °C using a Gouy balance.
The infrared absorption spectra were obtained by means of a
JASCO IR810 grating infrared spectrophotometer using
mineral oil and hexachloro-1,3-butadiene mull.

Results and Discussion
The final atomic parameters of the non-hydrogen

Table 1. Final Atomic Coordinates (X10%) and
Equivalent Isotropic Temperature Factors
(Bea/A2) of 2 with Estimated
Standard Deviations
in Parentheses

Hisashi KiNosHiTAa and Akira OQucHi

Atom x y z B./A22
Hg 108.96(5) 251.32(3) 414.83(5) 2.9
Co 604.1(2) 251.1(1)  953.9(2) 2.0,
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atoms are listed in Tables 1 and 2, while the selected
bond lengths and bond angles are shown in Tables 3
and 4, respectively.!¥ Perspective drawings of both
complexes around the mercury and the cobalt atoms
are given in Figs. 1 and 2, together with the numbering
scheme of the atoms.

Although the crystal systems as well as the space
groups of 2 and 3 are different from each other (tri-
clinic, PI for 2, and orthorhombic, P2,2,2, for 3), their
molecular structures resemble each other. In both
adducts each mercury atom is coordinated with four
SCN sulfur atoms and is in a tetrahedral geometry.

(a) (b)

Fig. 1. The perspective drawing of the complex
around a mercury atom and the included Lewis

bases. (a) CoHg(SCN)s(mpp)z: (b) CoHg(SCN)s-
(dmso)2.  Key to the symmetry operations, see
Ref. 15.

Table 2. Final Atomic Coordinates (X10%) and

S(1) 408.2(3) 313.4(2) 442.8(3) 3.24 Equivalent Isotropic Temperature Factors
S(2) 71.1(3)  173.2(2)  116.2(3) 3.0 (Beo/A?) of 3 with Estimated

S(3) 1062.6(4)  177.8(2)  641.8(4) 4.0, Standard Deviations

S(4) 903.0(4)  342.3(2)  443.1(3) 3.65 in Parentheses

N(1) 492.9(10) 251.2(6)  700.9(10) 2.8 )
N(@2)  379.2(11) 232.4(6)  255(11) 3.1, Atom x y 2 By/APY
N(3) 827.2(10) 254.7(6)  805.5(11) 3.2, Hg 261.26(8) 624.31(4) 6.2009) 3.3
N(4) 728.3(11) 267.8(6)  150.7(11) 3.1, Co 763.3(3)  625.2(1)  498.4(3) 2.4,
c() 455.3(11) 274.9(6)  594.8(12) 2.2, S(1) 266.5(8)  577.03)  266.0(7) 4.8;
C(2) 254.2(13)  208.5(6) 62.4(12) 2.3, S(2) 287.7(10) 574.6(3)  754.2(7) 4.9,
C(3) 922.6(11) 225.0(7)  736.2(12) 2.4, S(3) 501.9(8)  681.0(3) 18.9(9) 4.8,
C4) 799.7(12) 297.4(7)  269.3(12) 2.5, S(4) 996.6(7)  667.5(3)  994.4(8) 4.1,
O(11)  602.6(10) 126.2(5)  872.4(11) 3.8, N(1) —10(2) 616.6(8)  393(2) 3.5
O(21)  616.2(10) 377.0(5) 1001.8(11) 3.7s N(2) 537(2) 626.8(8)  613(2) 3.65
N(11)  595.8(12) —5.4(6)  766.7(12) 3.3 N(3) 652(2) 637.9(7)  276.5(19) 2.8,
N(21)  729.1(11) 505.8(6) 1107.7(12) 3.15 N(4) 871(2) 622.18)  730(2) 4.4,
C(11)  522.0(14)  58.5(7)  805.4(13) 2.9, C(1) 106(3) 601.4(9)  337(2) 2.9,
C(12)  346.6(15)  47.2(9)  765.5(18) 4.5, C(2) 439(3) 604.6(9)  676(5) 6.7,
C(13)  265(2) —38.6(14) 686(4) 11.64 C(3) 595(3) 655.009)  176(3) 3.7
C(14)  346(3) —98.2(11)  647(4) 10.85 C(4) 924(2) 642.2(8)  835.5(19)  2.05
C(15)  517(2) —90.3(8)  687.7(19) 5.3 o(11) 792.5(16) 700.6(5)  497.5(19) 3.3,
C(16)  773.9(16) 8.8(9)  795(2) 5.4, 0o@2l) 738.1(18) 549.3(6)  465(2) 4.3
C(21)  684.9(12) 443.6(7)  979.2(13) 2.7, S(11) 653.6(6)  734.2(2)  502.3(10) 3.5
C(22)  712.6(19) 453.6(9)  810.3(16) 4.7, S(21) 739.7(8)  517.0(2)  614.3(8) 3.8,
C(23)  769(3) 544.4(14) 806(2) 10.44 C(11) 652(4) 771.4(14)  688(4) 7.3,
C(24)  862(3) 593.3(11)  935(3) 7.7, C(12) 705(4) 779.2(11)  368(3) 5.9,
C(25)  806.4(18) 589.3(8) 1100.3(19) 4.7, C(21) 603(4) 471.6(10)  565(4) 6.8
C(26)  709.9(19) 495.3(9) 1273.2(14) 4.6, C(22) 923(3) 482.3(15)  630(3) 6.65

a) The isotropic temperature factors were computed
using the following expressions: B.;=4/3(B;a®+
Byob?+Bssc?). The Bij’s are defined by: T=exp[—(h?B;,+
k%Byyt+12B33t+2hIB13+2h kB, +2k1B,s)).

a) The isotropic temperature factors were computed
using the following expressions: B.q=4/3(B;a®+
Bs2b2+Bssc?). The Bij’s are defined by: T=exp[—(h?B;;+
k2Byy+12B33+2hiB 3 +2hkB,+2kIB,3)).
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Table 3. Selected Bond Lengths and Bond Angles of 2
with Estimated Standard Deviations in Parentheses

Structure of CoHg(SCN)4(N-methyl-2-piperidone); and CoHg(SCN),(dmso), 1171

Table 4. Selected Bond Lengths and Bond Angles of 3
with Estimated Standard Deviations in Parentheses

Bond length /A Bond length /A Bond length /A Bond length /A
Hg-S(1) 2.551(3) Hg-S(2) 2.554(3) Hg-S(1) 2.540(7) Hg-S(2") 2.528(7)
Hg-S(3) 2.533(4) Hg-S(4') 2.533(4) Hg-S(3) 2.554(7) Hg-S(4") 2.525(6)
Co-N(1) 2.111(10)  Co-N(2" 2.095(10) Co-N(I')  2.123(18)  Co-N(2) 2.136(18)
Co-N(3) 2.140(9)  Co-N(4% 2.122(10) Co-N(3) 2.115(17)  Co-N(4) 2.15(2)
Co-0(11) 2.087(9) Co-0(21) 2.093(8) Co-0O(11) 2.080(13) Co-0(21) 2.110(16)
S(1)-C(1) 1.660(13)  C(1)-N(1) 1.140(17) S(1)-C(1) 1.63(2) C(1)-N(1) 1.15(3)
S(2)-C(2) 1.664(11)  C(2)-N(2) 1.135(14) S(2)-C(2) 1.65(3) C(2)-N(2) 1.15(4)
S(3)-C(3) 1.663(11) C(3)-N(3) 1.129(14) S(3)-C(3) 1.70(3) C(3)-N(3) 1.08(3)
S(4)-C(4) 1.654(11)  C(4)-N(4) 1.130(14) S(4)-C(4) 1.62(2) C(4)-N(4) 1.14(3)
O(11)-C(11) 1.238(12) 0O(21)-C(21) 1.241(14) O(11)-S(11)  1.488(14) 0(21)-S(21) 1.534(18)
Bond angle ®/° Bond angle @/° Bond angle ®/° Bond angle ®/°
S(1)-Hg-S(2) 102.66(9) S(1)-Hg-S(3)  104.59(11) S(1)-Hg-S@" 116.42) S(1)-Hg-S(3)  105.1(2)
S(1)-Hg-S(4) 120.28(10) S(2-Hg-S(3)  121.22(11) S(1)-Hg-S(4")  106.8(2) S(3)-Hg-S(4")  114.6(2)
S(2)- Hg-S(‘}') 103.22(11) S(3' )-Hg-S(4') 106.05(13) N(1')-Co-N(2) 174.5(7) N(1")-Co-N(3) 92.6(7)
N(1)-Co-N(2%) 90.34)  N(1)-Co-N(4")  172.3(4) N(1')-Co-N(4)  89.7(8) N(1)-Co-O(11)  90.1(6)
N(1)-Co-N(3) 88.2(4)  N(2)-Co-N(3)  173.0(4) N(2)-Co-N(3)  90.0(7) N(2)-Co-N(#) 88.3(7)
N(2)-Co-N(4%) 92.6(4) N(1)-Co-O(11)  96.7(4) N(1)-Co-O(21) 85.7(7) O(11)-Co-O(21) 172.1(6)
N(1)-Co-O(21) 89.8(4) O(11)-Co-O(21) 173.5(3) Hg-S(1)-C(I) ~ 95.3(9) Hg-S(3)-C(3)  98.4(9)
He-S(1)-C(1)  97.6(5)  Hg-S(2)-C(2) 96.6(4) Hg-S(2")-C2") 97.8(10) Hg-S(#)-C(4") ~ 99.3(7)
Hg-S(3)-C(3) 98.5(4) Hg-S(4)-C(4)  97.8(4) Co-N(11-C(I") 165.1  Co-N(4)-C(4)  148.9(19)
Co-N(1)-C(1)  159.5(9) Co-N(3)-C(3) 152.8(9) Co-N(2)-C(2) 146.5(2) Co-N(3)-C(3) 163.4(2)
Co-N(2")- C(2") 167.6(9) Co-N(4")-C(4") 162.0(10) Co-O(11)-S(11) 121.4(8) Co-0O(21)-S(21) 117.3(9)
Co-O(11)-C(11)143.2(8) ~ Co-O(21)-C(21)  143.0(8) S(1)-C(1)-N(1)  177(2)  S(4)-C(4)-N(4)  176.0(19)
S(1)-C(1)-N(1) 177.2(12)  S(3)-C(3)-N(3) 176.6(10) S(2)-C(2)-N(2) 175(2) S(3)-C(3)-N(3) 179(2)
S(2)-C(2)-N(2) 179.8(10) S(4)-C(4)-N(4)  178.9(10)

Key to the symmetry operations: See Ref. 15.

N y
Q'(L\ \ s\

o o0’
(e Sy

N
Nva)
Wvi)

a

(a)

Key to the symmetry operations: See Ref. 15.
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Fig. 2. The perspective drawing of the complex around a cobalt

atom and the included Lewis bases.

(a) CoHg(SCN)s(mpp)z: (b)

CoHg(SCN)s(dmso)z2. Key to the symmetry operations, see Ref. 15.

The average Hg-S lengths are 2.542A (maximum
2.554 and minimum 2.533 A) for 2 and 2.537 A (maxi-
mum 2.554 and minimum 2.525 A) for 3. The average
bond angles around the mercury atoms of these com-
plexes are not much different from the typical
tetrahedral angles: the deviations are in the same grade

as the other several mercury thiocyanates already
reported.!,16-18)

In 2 and 3, the cobalt atom is hexa-coordinated and
is in an octahedral geometry; both of the oxygen atoms
of the Lewis base molecules are coordinated axially,
while four SCN nitrogen atoms are coordinated equa-
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Fig. 3. The perspective drawing of the complex layer parallel to the (0 1 0) plane.
(a) CoHg(SCN)4(mpp)2: (b) CoHg(SCN)s(dmso)2. Key to the symmetry operations,

see Ref. 15.

torially. The average Co-N and Co-O bond lengths
are 2.117 and 2.090 A for 2 and 2.131 and 2.095 A for 3,
respectively.  They are about the same as the
Co-N1-2D and Co-0%-%4 lengths of the common
octahedral cobalt(II) complexes. The average bond
angles, N-Co-O and N-Co-N (between vicinal nitro-
gen atoms), are 90.0° and 90.2° for 2 and 90.1° and
90.2° for 3, respectively. The angles O-Co-O are a
little distorted from 180° i.e. 173.5(3)° for 2 and
172.1(6)° for 3, respectively. In total, the octahedral
geometry of the cobalt core is not much deformed from
the ideal form. The bond angles of Co-N-C, on the
average, are 160.5° for 2 and 156.0° for 3, respectively,
being much deviated from 180°. Such large distortions
of the angles are probably due to a steric hindrance to
form the planar complex networks in the crystal.

Each pair of mercury and cobalt atoms is bridged by
one SCN ion (where the sulfur atom is ligated to the
mercury and the nitrogen atom to the cobalt atom). As
is shown in Fig. 3, in both adducts, two mercury(II),
two cobalt(II), and four SCN ions make a sixteen-
membered ring which organizes the unit of a two-
dimensional network. They resemble the [CoHg-
(SCN)4(H30);3]» network found in the CoHg(SCN),-
(Hy0)5+ 2L type inclusion compounds previously
reported,*~9 although in these new complexes, Lewis
base molecules are coordinated directly to the cobalt-
(IT) atoms in place of the water molecules. As shown
in Fig. 4, the complex network layers are piled up in
the b-axis direction, and no chemical or hydrogen-
bond bridgings exist between the layers: the interlayer
space is occupied by the Lewis base molecules (mpp in
2, dmso in 3), which are coordinated to the cobalt(II)
atoms of both side layers, respectively.

The respective complex layers found in 2 and 3 are
almost in the same type structure. The y-coordinates

(a) (b)

Fig. 4. The projection of the unit cell of the complex
to the (1 0 0) plane (a) and to the (0 0 1) plane (b).
(a) CoHg(SCN)4(mpp)2: (b) CoHg(SCN)s(dmso)a.

of all the (Co and Hg) metal atoms of one unit,
sixteen-membered ring is approximately the same; the
ring is regarded as being nearly in a plane, although
four SCN sulfur atoms (and to a less extent the SCN
carbon atoms) are located above or below the plane of
the four metal atoms. The side-by-side SCN ions
coordinated to one cobalt atom are extended above and
beneath the respective positions of their sulfur atoms,
which are above or beneath the complex plane, mak-
ing a tetrahedral geometry around the mercury atom
which is on the plane.

On the other hand, in [CoHg(SCN),(H;0),]-2L
type complexes, cobalt atoms exist in positions
slightly above and below the mercury network plane,
alternately, since all four SCN ions coordinated to one



April, 1988]

Structure of CoHg(SCN)(N-methyl-2-piperidone), and CoHg(SCN),(dmso),
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Fig. 5.
mate metal y-coordinates are: A, 0.12; B, 0.38; C, 0.62; D, 0.88. O: Hg, ®: Co,
M; S (above the layer plane), [J: S (below the layer plane) atoms, respectively.

"\l |
/"/‘m/ﬁ/\?L\;

c D

Projection along b-axis of the network layers of the complex 3. Approxi-

Table 5. Infrared Absorption Data of 1, mpp, 2, dmso, and 3 (in ¢/cm™!)
Tentative
D 24) 25)
1 mpp** 2 dmso 3 assignment
2150(s) 2145(s) 2145(s) y(CN)
1675(s) 1610(s) »(CO)
1055(s) 995(s) »(SO)
720(s) 725(m) 725(m) v(CS)
470(s) 460(s) 460(m) 8(SCN)
447(s) 440(s) 440(s) 5(SCN)

1, CoHg(SCN),; 2, CoHg(SCN)y(mpp),; 3, CoHg(SCN)4(dmso)s,.

cobalt atom are extended upward or downward. The
stress around the cobalt atom may be less than that of
the title complexes. (The angles of Co-C-N of the
[CoHg(SCN)4(H;0),]- 2L type complexes are about
165—170°:479) the distortions from 180° are less than
the title complexes.)

The unit rings are linked two-dimensionally. In
each network plane, there are two types of unit rings, I
and II, which are alternately laid side by side along the
[1,0,1]and[1, 0, —1] axes. Rings I and II are about the
same in form: the latter has an arrangement of atoms
which rotates unit I by 90° around an axis perpendicu-
lar to the ring plane.

In 2, since the unit cell has a center of symmetry and
Z=2, two kinds of layers, A and the reversed one B, are
in a unit cell, they appear alternately along the b-axis
in the crystal. As shown in Table 1, since the y-
coordinates of the cobalt and mercury atoms are
approximately the same, 0.25, all the interlayer separa-
tions (b-axis length X0.5 sina sin<y) are about the
same, 8.21 A. In the crystal, the same kind of metal
atoms of all layers are laid in a zigzag pattern along
the b-axis. As shown in Fig. 4, the respective planes of
the mpp rings coordinated to the cobalt atoms of the
layers above and below line up, one after another, and
are arranged in the a- or c-axis direction.

Although the structure of the layers in 3 is not much
different from that of 2, some of their detailed bond
lengths and bond angles are a little different from each
other. Since the space group of 3 is P2,2,2,, (Fig. 4),
there are four such parallel complex layers in one unit

cell along the b-axis; however, only one layer is crystal-
lographically independent. As shown in Table 2,
since the y-coordinates of the cobalt(II) and mercu-
ry(IT) atoms of 3 are approximately the same, 0.62, the
metal atomic y-coordinates of the four layers, A—D,
are about, 0.12(A), 0.38(B), 0.62(C), and 0.88(D),
respectively. Therefore, all interlayer separations are
about the same in distances, about one-fourth of the
b-axis length, 6.847 A; they are piled up in the order
D’, A, B, C, D, A”,.... Since the x- and z-coordinates of
the cobalt and mercury atoms are approximately 0.25,
0 and 0.75, 0.50 (exactly, 0.26126, 0.00620 and 0.7633,
0.4984), the mercury and cobalt atoms of the A-layer
have approximately the same x- and -coordinates as
the cobalt and mercury atoms of the C-layer, respec-
tively; the same relation for the metal coordinates are
also found between those in the B and D layers. The
positions of the metal atoms, together with the bridg-
ing SCN ions of the respective layers of 3, are schemat-
ically shown in Fig. 5 by the projections to the ac-
plane. The dmso ligands coordinated to the cobalt
atoms are extended approximately perpendicular to
the complex layer. The positions above and below the
cobalt atom of one layer are approximately at the cen-
ter of the sixteen-membered rings of the next complex
layers on both sides. Therefore, no other atoms take
positions very near the dmso molecules.

The positions of half of the SCN sulfur atoms over-
lap with the sulfur atom positions of one-side next
complex layer respectively; the other half overlap with
those of the other side next layer. Each pair of over-
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lapping sulfur atoms of the side-by-side planes deviate
above or below the network in order to decrease their
interatomic distances to a value smaller than the sepa-
ration of the complex layers.

Thus, these CoHg(SCN),L, type mixed complexes
have a new characteristic layer structure, which is
reported here for the first time.

Some infrared spectral data are shown in Table 5.
When the wavenumbers of the peaks of 2 and 3 are
compared with those of the free-ligand molecules,
mpp?® and dmso,?® its »(C=0) peak in 2 and »(S=0)
peak in 3 are found to be red-shifted by 60—70 cm™.
Such red shifts are larger than those which have also
been observed in the spectra of some amide adducts of
previously reported [CoHg(SCN),(H;0);]- 2L types.*~®
This fact is due to the direct coordinate bonds of the
Lewis base molecule to the cobalt atom. The wave
numbers of the bands caused by the SCN ions of 1, 2
and 3 are not very different from one another.

The magnetic moment of 2 is about 5.10 BM, and
that of 3, about 4.99 BM at 20 °C (1 BM=9.274078(36)X
10~24 J T-1). These values are typical for the cobalt(II)
ion in the octahedral geometry.
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