This article was downloaded by:

On: 23 January 2011

Access details: Access Details: Free Access
Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

iy ... |Journal of Coordination Chemistry

Journal of

COORDINATION
CHEMISTRY

Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713455674

Preparation and X-Ray Structure of Cubane-Type Mixed Metal Aqua Ion,
: 4

[MoNiS (H,0), ]

Takashi Shibahara® Hisao Kuroya®

2 Department of Chemistry, Okayama University of Science, Okayama, Japan

To cite this Article Shibahara, Takashi and Kuroya, Hisao(1988) 'Preparation and X-Ray Structure of Cubane-Type Mixed
Metal Aqua Ion, [MoNiS (H,0) ]*', Journal of Coordination Chemistry, 18: 1, 233 — 236

To link to this Article: DOI: 10.1080/00958978808080718
URL: http://dx.doi.org/10.1080/00958978808080718

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. conftermns-and-conditions-of-access. pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |oan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this nmaterial.



http://www.informaworld.com/smpp/title~content=t713455674
http://dx.doi.org/10.1080/00958978808080718
http://www.informaworld.com/terms-and-conditions-of-access.pdf

18: 57 23 January 2011

Downl oaded At:

J. Coord. Chem. 1988, Vol. 18, pp. 233-236 © 1988 Gordon and Breach Science Publishers Inc.
Reprints available directly from the publisher Printed in Great Britain
Photocopying permitted by license only

PREPARATION AND X-RAY STRUCTURE OF CUBANE-TYPE
MIXED METAL AQUA ION, [Mo3NiS,(H,0)qq14*

TAKASHI SHIBAHARA* and HISAO KUROYA

Department of Chemistry, Okayama University of

Science, Ckayama 700, Japan

( Received April 18, 1988 )

We have recently reported that the incomplete
cubane-type agua ion, [Mo3S4(H20)9]4+ (A), reacts with
metals (Fe,1 Cu,2, and Hg3) to give cubane-type mixed
metal agua ions, the core structures of which have been
verified by the X-ray structure analyses of the com-
plexes derived from the agua ions. 1In addition, it was
found that the reaction of A with metallic magnesium

gave a double cubane-type aqua ion.?

We now present
the preparation, properties, and X-ray structure of a
new cubane-type molybdenum-nickel-sulfur mixed metal
cluster compound, [Mo3NiS4(H20)1O](CH3.C6H4.SO3)4.6H20
(B), prepared from the aqua ion A and metallic nickel.
MozNiZCpZ(CO)2 is the only compound so far reported to
have the cubane-type Mo-Ni-S core.>

A nickel plate (0.5 g) was introduced to a conical
flask containing the agqua ion A (0.2 M in 20 mL of 6 M
HCl), which was allowed to stand for two weeks under a
dinitrogen atmosphere. A green solution, the spectrum
of which has absorption peaks at 500 and 690 nm, was
obtained by the successive application of Sephadex G-15
(1 M HCl) and Dowex 50W-X2 cation exchanger (0.5 M HC1)
column chromatography. The solution was absorbed on
the cation exchanger again and eluted with 4 M Hpts
(p-toluenesulfonic acid). Green crystals of B were

obtained from the eluate in a few days. Anal. Found

233



18: 57 23 January 2011

Downl oaded At:

234 T. SHIBAHARA AND H. KUROYA

(caled): C, 23.13 (23.22); H, 4.21 (4.17)%.
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FIGURE 1. Perspective view of [Mo3NiS4(H20)10]4+.
Selected bond distances/A: Mol-Mo2, 2.761(2); Mol-Mo3,
2.761(2); Mo2-Mo3, 2.744(2); Mol1-Ni, 2.630(2); Mo2-Ni,
2.646(2); Mo3-Ni, 2.646(2); Mol1-S81, 2.334(4); Mol1-83,
2.323(4); Mol-54, 2.352(4); Mo2-S1, 2.331(4); Mo2-52,
2.340(4); Mo2-S4, 2.353(4); Mo3-S2, 2.336(4); Mo3-53,
2.329(4); Mo3-S4, 2.349(4); Ni-S1, 2.203(4); Ni-S2,
2.200(4); Ni-S3, 2.210(4); MO—OHZ, 2.,21[1]; Ni-OH,,
1.97(1)
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The compound B crystallizes in triclinic system,
space group P1 with cell dimensions a = 17.889(6) &, b
= 19.601(8) A, ¢ = 8.969(4) A, o = 102.83(4)°, B =
103.78(3)°, vy = 63.45(3)°, Vv = 2707.9(19) &3, z = 2, D
= 1.775 g cm™3. Intensity data (20 < 50°) were col-
lected on a RIGAKU AFC-6A four-circle diffractometer by

C

use of graphite-monochromated Mo Ko radiation. The
structure was solved by the direct method (MULTAN) and
refined by least squares to a current R value of 0.0556
for 5233 reflections (FO 2 80(Fo)). The presence of a
cubane-type Mo3NiS4 core is verified (Figure 1). The
bond distances are similar to the corresponding ones

observed for the Mo3FeS4 coreﬂ
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FIGURE 2. Electronic spectra in 1 M HPTS:
[MO3NiS4(Hy0) 14"
— — — — — [Mo38,(H,0)g1%*
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The electronic spectrum of the agua ion B, which
is shown in Figure 2 together with that of A, has peaks
at 678 (¢ = 601 M™' em~1) and 500 nm (e 195), having no
peaks in the near-infra-red region in contrast to the
case of [Mo3FeS4(H20)10]4+. Compound B is fairly
resistant toward air oxidation. The absorbance of

solution of B changes only a few percent in a day.
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angles can be obtained from the author (T. S.) on
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