SHORT COMMUNICATIONS

was prepared by treating 0.95 g of
powdered  tellurium  dibenzenethiosul-
phonate with 15 ml of methanol containing
0.9 g (ca. 90 9, excess) of tetramethylthio-
urea, under stirring and heating to boiling
temperature. Undissolved thiosulphonate
and some liberated tellurium were filtered
off, and the solution allowed to cool to
room temperature, after scratching or seed-
ing to start crystallization. The crystals
were drained well on the filters and washed
with ether. Yield, about 0.2 g (14 %). M p.
121°. (Found: C 35.80; S 26.02. Calc. for
Cy,Hy N,0,8,Te: C 35.78; S 26.05.)

The crystals show varying habit and
many faces, one was & prism extended
along the baxis, another a thick plate {100}
extended along the be diagonal. The dimen-
sions of the monoclinic unit cell are, a =
10.26 A, b = 1007 4, ¢c = 1598 4, 8 =
110°, and there are two molecules per unit
cell; density, calc. 1.58, found 1.58 gfems?,
The systematic absences, and weak Akl
reflections when k¥ + [ is odd, show that
the tellurium atoms lie in symmetry
centres of the space group Cy5 — P2 /c.
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The work reported here and in a following
note ! terminates a series of preparative
and preliminary X-ray studies of comp-
lexes of divalent tellurium with thioureas,
now with propylenethiourea (prtu) as
ligand. Four Te(prtu),X, complexes are
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described, namely with X = chloride,
bromide, thiocyanate and methanethio-
sulphonate; the two former represent the
cis and the two latter the trans isomer of
four-coordinated planar complexes of this
type. This is the first frans thiocyanate
found; the established or indicated trans iso-
mers of other TeX,Y, complexes are:
With thiourea %* only the methanethio-
sulphonate, with ethylenethiourea 24 the
bromide, iodide, methane- and benzene-
thiosulphonate, with tetramethylthio-
urea %% the chloride, bromide, iodide and
benzenethiosulphonate, and two salts ¢ of
a cation with two thiourea and two tetra-
methylthiourea ligands. The assignment of
planar trans structure is based on unit cell
and space group data, which indicate that
in all the above representatives the tellu-
rium atom lies in a crystallographic centre
of symmetry, and in some cases on struc-
ture analysis.

Propylenethiourea (hexahydropyrimidi-
ne-2-thione) was prepared from 1,3-diami-
nopropane and carbon disulphide %7, and
recrystallized from water. In acid solutions
it reduces tetravalent tellurium to divalent,
and becomes thereby itself probably oxi-
dized to a disulphide cation, (prtu)2+, like
other thioureas.

The compounds are yellow, and stable
in the solid state, but hydrolyze and libe-
rate tellurium in contact with water. They
were on the preparative filters washed with
methanol to which in the case of the di-
chloride complex a little concentrated
hydrochloric acid had been added, and then
with ether. Single-crystal X-ray data were
obtained using CuKa radiation, A =
1.642 A; values for axial lengths are pro-
bably accurate to within 0.5 9.

Tellurium dichloride complex, Te(prtu);Cl,.
To 1.6 g (10 mmoles) of tellurium di-
oxide in 15 ml of concentrated hydrochloric
acid was added, rapidly under stirring,
4.7 g (40 mmoles) of propylenethiourea in
15 ml of hot water, Crystallization set in on
scratching of the beaker walls. Yield, after
cooling to room temperature, 3.5 g (81 %).
M. p. 199° (decomp.). (Found: Cl 16.54;
Te 29.67. Cale. for CyH,CL,N,S,Te: Cl
16.46; Te 29.61.)

The crystals occur as monoclinic prisms
extended along the b axis and often flatten-
ed along the ¢ axis. The unit cell dimensions
are,a = 1649 A, b = 764 A, ¢ = 14.52 A,
B = 120°, and there are four molecules per
unit cell; density, cale. 1.81, found 1.81
g/ecm®. From systematic absences, and a
Fourier projection along the b axis, the
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space group is Cy® —C2/c. The tellurium
atoms lie on twofold axes of symmetry
(not in centres of symmetry since there are
no systematically weak hkl reflections) and
the nearly but not quite planar TeS,Cl,
group is cis. Its projection along the b axis
(twofold axis) is very like the corresponding
projection 8¢ of the TeS,Cl; group in
Te(tu),Cl, and® of the TeS, group in
Te(tu),(SCN), which also are cis isomers.

Tellurium dibromide complex, Te(prtu),Br,.
To 1.6 g of tellurium dioxide in 5 ml
of warm concentrated hydrochloric acid
was added, rapidly under stirring, 4.7 g
of propylenethiourea in 20 ml of hot water,
then 10 ml of methanol and, under stirring,
20 ml of hot ca. 26 % hydrobromic acid.
Yield, after scratching or seeding, and
cooling to room temperature, 5 g (96 %).
M. p. 190° (decomp.). (Found: Br 30.57;
Te 24.74. Calc. for C,H,,Br,N,S,Te: Br
30.75; Te 24.55.) It can be recrystallized
by dissolving 5 g in 30 ml of dimethyl-
formamide at about 60° and adding three
to four times the volume of methanol.

The compound forms thick monoclinic
plates {100} with ¢ = 16.11 A, b = 7.91
A, ¢ = 1431 A, g = 117§, and four
molecules per unit cell; density, cale. 2.13;
found 2.13 g/em3, Systematic absences,
hkl when h + k - lis odd, hOl when & is
odd or ! is odd. The k0l and hkO zones of
reflections are very similar to the corre-
sponding zones of the dichloride complex,
indicating that the compounds are iso-
structural in the projections along the b
and ¢ axes, The space group of the di-
bromide complex is therefore very prob-
ably Cu¢—1I2/c, the same as for the di-
chloride complex, but I- instead of C-
centered once the a axes and f angles in the
two compounds are chosen so as to con-
form dimensionally, This is the same rela-
tionship as between the crystals of racem-
1,2-dithiane- and racem-1,2-diselenane-3,6-
dicarboxylic acid 1°,

The tellurium dithiocyanate complex,
Te(prtu),(SCN),, was prepared from the
dichloride complex, and ammonium thio-
cyanate: 2.2 g of powdered Te(prtu),Cl,
was dissolved in 50 ml of methanol con-
taining 10 g of ammonium thiocyanate,
under stirring and heating to near boiling
temperature. Some liberated tellurium was
filtered off, and the solution allowed to
cool. Yield, 1.8 g (89 %). M. p. ca. 214°
(decomp.). (Found: N 17.15; Te 26.84, Calc.
for C,,H,N,S,Te: N 17.65; Te 26.80.)
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The crystals occur as monoclinic prisms
{110} with @ = 13.27 A&, b — 14.43 A,
¢ =917 A, = 1084°, and four mole-
cules per unit cell; density, calc. 1.78,
found 1.78 g/cm?. The systematic absences,
and very weak hkl reflections when I is
odd, indicate that the tellurium atoms lie
in symmetry centres, positions (a) or (b)Y,
of the space group C,¢—C2/c.

The tellurtum dimethanethiosulphonate
complex, Te(prtu),(S,0,CH,),, crystallized
when to 2.8 g of tetrakis(propylenethio-
urea )tellurium(II) dichloride dihydrate !
in 8 ml of methanol was added, at room
temperature, a filtered solution of 1.4 g
(16 % excess) of sodium methanethiosul-
phonate monohydrate in 8 ml of water.
Yield, 2.0 g (86 %). M. p. 172° (decomp.).
(Found: N 9.57; Te 21.65. Calc. for
C1oHyN,O,S,Te: N 9.62; Te 21.91.)

The crystals are orthorhombic, and occur
as prisms along the ¢ axis bounded by
{100} and {001}, with ¢ = 12.95 A, b =
18.92 A, ¢ = 8.80 A, and four molecules
per unit cell; density, cale. 1.79, found
1.78 g/cm3, The space group, from syste-
matic absences, is Dyl — Pcen, so that
twofold molecular symmetry is required.
The hkl reflections are weak when b + £k,
k + land I 4 h are odd, and not when [
is odd, which shows that the tellurium
atoms lie, not on twofold axes but in
symmetry centres.
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