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The Crystal Structure of Bis(methyl thiohydroxamate)nickel(1I)

By T. Sato, K. Nacara, Y. Tsuxkuba, M. Suiro, and H. Kovaara
(Shionogi Research Laboratory, Shionogi & Co., Lid., Fukushima-ku, Osaka, j'a/mn)

Ifor the metal complexes of thiohydroxamic acid,
Cambi, Bacchetti, and Paglia! in 1956, suggested
the structure (I) in which the metal atom is linked
to S and N atoms. Recently we have reported?®
that the nickel complex of methylthiohydroxamic
acid forms a five-membered chelate ring (IT), in
which the metal co-ordinates with S and O atoms,
and the chelate rings are cis.
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The complexes were precipitated from nickel
acetate and sodium acetothiohydroxamate in pH 6
buffer solutions and crystallized from methanol
solutions. The {following data were obtained
using Cu-K, radiation:

(a) from 1009, MeOH, Ni(C,H,ONS),, M = 239

monoclinic, @ = 752, b = 579, ¢ = 10-20 A,

B=1033, U=432 A3 Dy, — 1:843, Z = 2,
Do = 1-834, space group P2, /c

(b) {from 909, MeOH, Ni(C,H,ONS),, 1 = 239
orthorhombic, @ = 15589, b = 578, ¢ -= 9-53
A U=2858A3 Dy, == 1823, 7Z =4, Dg =
1-849, space group P2,2,2,

(¢) {rom 809% MeOH, Ni(C,H,ONS), H,0, .M =
257 monoclinic, a = 22-13, b = 609, ¢ =
1420 A, B = 9545°, U = 1905 A3, Dy, =
1-798, Z = 8, D¢ = 1-792, space group C2/c
or Cc

The crystal structure of (@) has been now deter-
mined by X-ray diffraction methods, the structure
of (b) has already been reported? by our X-ray
group, and the analysis of structure (¢) is in
progress. The intensities of 1114 significantly
non-zero reflections were measured with an
automatic diffractometer (with Mo-K, radiation)
equipped with SrO-ZrO, balanced filters, and the
structure determined from the Patterson functions
was refined by the least-squares method using the
full matrix and assuming independent isotropic
temperature-factors for all atoms; the final
R-value was 11-39, for the 1114 reflections used.
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Bond distances and angles are shown in the Figure,
the nickel atoms are required to be at symmetry
centres and the bonds around the nickel atom are
found to have a frans-configuration.

The standard deviations in intramolecular bond
distances are ~0-005 A between Ni and light
atoms and ~ 0-012 A between pairs of light atoms.
Bisthiohydroxamatonickel(11) seems to be the first
examPle of a nickel complex which can take either T1GURE. Intramolecular bond distances (A) and angles
the cis- or frans-configuration according to experi- (degrees).
mental conditions.
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