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The title compound, [Hg(C,H4N,S)(C,H;N,S)],[HgBr,], con-
sists of [Hg(pymt)(pymtH)]" complex cations (pymtH is
pyrimidine-2-thione) lying across twofold rotation axes in
space group Fddd, with linearly coordinated mercury at an
Hg—S distance of 2.357 (3) A, and [HgBr,]*~ anions lying at
sites of 222 symmetry. The Hg atom is additionally
coordinated by two N and two Br atoms, forming a 2+4
effective coordination sphere. The protonated ligand is
connected via N—H- - -N hydrogen bonds to the neighbouring
unprotonated ligand, thus forming infinite chains of cations.

Comment

It is well known that thio derivatives of pyrimidine play an
important role in biological systems. For instance, mercapto-
pyrimidines exhibit antiviral and antibacterial properties
(Rosenfield, Mascharak & Arora, 1987; Rosenfield, Berends et
al., 1987) and have been found to inhibit the synthesis of
tRNA, thus acting as antitumour and antithyroid agents
(Abbot et al., 1978). In many cases, it seems probable that
complex formation is implicated in the biological action of
these pyrimidine derivatives. Mercury is found to be a strong
inhibitor of human pyrimidine nucleoside monophosphate
kinase, a polymeric enzyme which catalyzes the phosphoryl-
ation of UMP, CMP and dCMP, using ATP as the preferred
phosphate donor (Teng et al., 1976).

We have recently reported the synthesis and structural
characterization (IR, NMR and X-ray) of various mercury(II)
compounds with heterocyclic thiones (Popovi¢, Matkovic-
Calogovié, Hasi¢ & Viki¢-Topié¢, 1999; Popovié, Matkovié-
éalogovié, Soldin et al., 1999; Pavlovi¢ et al., 2000, 2000a,b;
Popovié et al., 2001; Matkovié—éalogovié et al., 2001; Popovic,
Pavlovi¢ et al., 2002; Popovi¢, Soldin, Matkovié-éalogovié et
al., 2002; Popovié, Soldin, Pavlovi¢ et al., 2002). Continuing

this work, we report here the crystal and molecular structure
of the novel title mercury(I) complex with pyrimidine-2-
thione (pymtH), (I).
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Although many mercury(Il) complexes with pyrimidine-2-
thione or its derivatives are known (Battistuzzi & Peyronel,
1980; Khullar & Agarwala, 1974; Contreras et al., 1994), only a
few have been characterized by X-ray analysis (Das & Seth,
1997; Romero et al., 1990; Stuart et al., 1980; Tallon et al.,
1995). The ability of mercury(II) halides and pseudohalides to
form 1:1 and 1:2 complexes with neutral ligands has been
known for many years (Dean, 1978; Graddon, 1982). The
crystal structures of the 1:2 complexes, HgX,L, (where X is a
halide or pseudohalide anion and L is a neutral ligand),
usually consist of discrete monomeric molecules with a
tetrahedrally coordinated Hg atom (more or less distorted).
The structures of the 1:1 complexes, HgX,L, often consist of
discrete halogen-bridged dimeric molecules, with the Hg atom
also in a deformed tetrahedral environment. The dimeric
structure of the complexes HgX,(pymtH) (where X is Cl™,
Br or 1) was proposed on the basis of their IR and Raman
spectra and also supported by an SCF-MO-MNDO (semi-
empirical modified neglected differential overlap) calculation
on the Hgl,(pymtH) dimer (Contreras et al., 1994).

The structure of (I) consists of [Hg(pymt)(pymtH)]*
complex cations and [HgBr,]*~ anions. In the cation, the Hg
atom lies on a twofold axis and is linearly coordinated by two S
atoms from the two ligands, of which one is protonated
(pymtH) and the other deprotonated (pymt). The H atom on
N2 is statistically disordered, since there is only one pymt/
pymtH ligand in the asymmetric unit. The Hgl—S distance
(Table 1) is slightly longer than the sum of the covalent radii
for linear Hg and S (1.30 + 1.04 A; Pauling, 1960; Grdenic,
1965). There is also a tetrabromomercurate(2—) anion, where
the Hg atom lies at the intersection of three twofold axes. The
Hg2—Br distance in this approximately tetrahedral anion
corresponds well with the mean value [2.604 (4) A] of 35
independent Hg—Br distances in tetrabromomercurate(2—)
anions found in the Cambridge Structural Database (Version
5.25; Allen, 2002).

The Hg atom in the cation of (I) is additionally coordinated
by atoms N1 from the two ligands, at a distance of
2.856 (10) A, and by two Br atoms from the anion at a distance
of 3.4255 (14) A, which is less than the sum of the van der
Waals radii of the corresponding atoms, so the effective
coordination can be described as 2+4 (Pauling, 1960; Grdenic,
1981). These contacts are responsible for the elongation of the
Hg—S bond and for the slight deviation from linearity. The
effect of additional contacts on the lengthening of the Hg—S
distance is also found in other Hg complexes coordinated
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Figure 1

A view of (I), with the atom-labelling scheme. Displacement ellipsoids are
drawn at the 50% probability level and H atoms are shown as small
spheres of arbitrary radii. The Hg- - -N and Hg- - -Br contacts are shown
by dashed lines.

linearly by different thione ligands. Weak additional Hg- - -N
contacts in the range 2.987 (7)-3.097 (7) A have little influ-
ence on the Hg—S distances [2.338 (3)-2.347 (3) A] and
linearity (178.0 and 180°) in Hg(btzt), (where btzt is 1,3-
benzothiazole-2-thione; Popovic¢, Soldin, Pavlovic et al., 2002).
However, two strong Hg---N contacts of 2.451 (4);& in
Hg(meimt), (where meimtH is 1-methyl-1,3-imidazole-2-
thione) cause the linear coordination to be very deformed
toward the tetrahedral [S—Hg—S = 143.15 (5)°], and also
cause a much greater elongation of the Hg—S bond
[2.4305 (12) A; Popovi¢, Matkovi¢-Calogovié, Soldin et al.,
1999).

We have recently characterized the 1:1 complexes
HgX,(H,;pymtH) (where X is C17, Br—, 17, SCN™ or CN™, and
H,pymtH is 3.4,5,6-tetrahydropyrimidine-2-thione; Popovic¢ et
al.,2001). The chloro and bromo complexes were found to be

isostructural and made up of tetrahalogenomercurate(II)
anions and bis(3,4,5,6-tetrahydropyrimidinium-2-thiolato-«.S)-
mercury(Il) cations, [Hg(HypymtH),][HgX,]. In this cation,
both N atoms are protonated and cannot form contacts with
the Hg atom. The coordination is also 2+4, as in (I), and with
comparable Hg—S distances [2.359 (4)-2.370 (4) A], but all
four additional contacts are with halogen atoms [Hg---Br =
3.201 (2)-3.504 (2) Al.

The cations of (I) are connected by N2—H. - -N2 hydrogen
bonds into infinite chains along the [110] direction.

Experimental

The reaction of HgBr, and pymtH in a 1:1 molar ratio gave a mixture
of products. Characterization of these compounds is in progress and
will be published elsewhere. Crystals of (I) appeared after several
weeks from the mother liquor obtained after filtration of the first

reaction products.

Crystal data

[He(C4HINLS)(C4H3N,S) |,[HeBr]
M, = 1368.00

Orthorhombic,andd

a=9.0573 (7) A

b =17.1999 (13) A

c=37754(9) A

V =5881.5 (15) A3

Z=8

D, =3.090 Mg m™>

Data collection

Philips PW1100 diffractometer,
updated by Stoe

6/26 scans

Absorption correction: by integra-
tion (X-RED; Stoe & Cie, 1995)
T in = 0.022, Tryax = 0.328

3401 measured reflections

2115 independent reflections

1288 reflections with I > 20(1)

Refinement

Refinement on F>

R[F? > 20(F?)] = 0.054

wR(F?) = 0.145

S§=1.03

2115 reflections

81 parameters

H-atom parameters constrained

Mo Ko radiation

Cell parameters from 65
reflections

6 =10.2-17.6°

n=2137 mm"~

T=293(2)K

Plate, yellow

0.49 x 0.40 x 0.05 mm

1

Rip = 0.078
Omax = 29.9°

h=-3->12
k=-2—24
I=—1—>52

5 standard reflections
frequency: 90 min
intensity decay: 6.1%

w = 1/[0*(F,%) + (0.0814P)*
+0.022P]
where P = (F,” + 2F.2)/3
(A/6) max < 0.001
APmax =239¢ A7
APmin = —3.63¢ A3

Table 1 .
Selected geometric parameters (A, °).
Hgl—S$ 2358 (3) s—cCl1 1.710 (10)
Hg2—Br 2.6020 (10)
S—Hgl—S' 17425 (13) Br—Hg2—Br 108.84 (5)
Br—Hg2—Br" 113.39 (5) Br'—Hg2—Br" 106.26 (5)
Symmetry codes: (i)} —x, 3 —y, z; (i) x, } —y, } =z (Gi)) § —x, y, § — 2.
Table 2 .
Hydrogen-bonding geometry (A, °).
D-H---A D—H H--A DA D—H---A
A stereodiagram of the ions in the unit cell of (I), with the hydrogen .
bonds shown by dashed lines. H atoms attached to C atoms have been No—H---N2 086 1.98 2730(12) 145
omitted for clarity. Symmetry code: (iv) 3 —x, =5 —y, z.
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The H atom on N2 was found in a difference Fourier map but was
not refined. This H atom is disordered and its occupancy was set at
0.5. All other H atoms were treated as riding atoms, with C—H
distances of 0.93 A and N—H distances of 0.86 A. The residual
density in the final difference Fourier map is 0.80 A from Hg2.

Data collection: STADI4 (Stoe & Cie, 1995); cell refinement:
X-RED (Stoe & Cie, 1995); data reduction: X-RED; program(s) used
to solve structure: SHELXS97 (Sheldrick, 1990); program(s) used to
refine structure: SHELXL97 (Sheldrick, 1997); molecular graphics:
PLATONY98 (Spek, 1990); software used to prepare material for
publication: SHELXL97.

The authors thank the Ministry of Science and Technology
of the Republic of Croatia for financial support (grant Nos.
0119632 and 0119633).

Supplementary data for this paper are available from the IUCr electronic
archives (Reference: GD1289). Services for accessing these data are
described at the back of the journal.
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