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California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California. :
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Contribution from the Chemistry Department
and Materials and Molecular Research
Division, Lawrence Berkeley Laboratory,
University of California,

Berkeley, California 94720

HydfidoITris(hexamethyldisilylamido)]-Thorium(IV) and -Uranium(IV)

. ) : *
By Howard W. Turner, Stephen J. Simpson, and Richard A. Andersen

Abstract: Reaction of}chlorotris(hexamethyldisilylamido)—thorium(IV)
or.uranium(IV) and sodium hexamethyldisilylamide in refluxing
tetrahydrofuran or perdeuterotetrahydrofuran yields monomeric hydrido-
[tris(hexamethyldisiiylamido)]-thorium(IV) or —ﬁranium(IV), or its deuter-
ide, respectively. The hydrides react with carbon tetrachloride yield-
ing thoroform and ClM[N(SiMe3)2]3 wheré M is‘thorium or uranium.

Furthe:, the hydrides with n-butyllithium followed by methylbromide

6r deutero-trifluoroacetic aéid afférd MeM[N(SiMe3)2]3 or

DM[N(SiMe3)2]3, respectively, M = Th or U.

Sir: Metal hydrides are known for most of the metals. The 4f-
and 5f-block metals, except those of the man-made ones, form rather
stable metallic, binary hydrides 6f thé éype MHé and MH3% In
contrast, only one molecular hydride of the f-block metals has been
described, viz., (MeCg) ,M,H, where M is thorium ér uranium% We
wish to describe the first monomeric, mono-hydride derivatives of
theée metals, viz., HTh[N(SiMe3)2]3 and HU[N(SiMe;),],.

Reaction of chlorotris(hexamethyldiéilylamido)thorium(IVP with
one molar equivalent of sodium hexamethyldisilylamide in refluxing
tetrahydrofurén yvields hydridotris(hexaﬁethyldisilylamido)thorium

as thte needles from pentane,4 mp 145-147°C; <~ ThH = 1480 cm-},



lHNMR (PhH) &§0.90 and 0.40 due to the hydride and trimethylsilyl

resonances, respectively. The deuteride, DTh[N(SiMe3)2],

ThD = 1060 cm-l can be prepared by refluxing ClTh[N(SiMe3)2]3
and NaN(SiMe3)2 in perdeutero-tetrahydrofuran. The uranium
‘hydride and deuteride were prepared similarly. Hydridotris(hexa—
methyldisilylamido)uranium was crystallized from pentane as brown-

1 Lub = 1020 em t.

We have been unable to locate the hydride signal in the lHNMR

yellow needles?, mp 97-98°C, «UH = 1430 cm

spectrum of this paramagnetic (uB = 2.6 B.M.vin benzene solution)
substance, though the tfimethylsilyl groups resonate at §-19.5.
The hydrides can also be prepared from ClM[N(SiMe3)2]3 and tert-
butyllithium or lithium triethylhydridoborate in pentane.

The metal-bound hydrides were further characterized by their
reaction chemistry, see scheme.” The hydrides react with carbon
tetrachloride yielding chloroform (identified by its NMR spectrum)
and ClM[N(SiMe3)2]3, M is thorium or uranium. The latter were
.identified by mp, mixed mp, ir, and NMR spectra. Further, addition
of n-butyllithium to a pentane solution of the hydrides followed by
methylbromide yields MeM[N(SiMe3)]33, M = Th or U quantitatively.
The product from reaction of n-butyllithium with the hydride
(M is Th or

derivatives affordSHM[(N(siMe3)2] or DM[N(SiMe3)

3 2]3
U) upon addition of trifluoroacetic acid or deutero-trifluoroacetic
acid, respectively.

The uranium and thorium hydrides have also been characterized
by a single crystal X-ray analysis, though the hydrogen atom was

not located.5



References

1. Bailar, J.C., Emeleus, H. J., Nyholm, R., Trotman-Dickenson,

A. F., Comprehehsive'Inorganic Chemistry, Pergamon, 1973, 1,
23-76. |

2. Manriquez, J. M.; Fagan, P. J.; Marks, T. J.; J. Am. Chem. Soc.,
1978, 100, 3939-3941.

3. Turner, H. W.; Andersen, R. A.; Templeton, D. H.; Zalkin, A.;

Inorg. Chem., submitted for publication.

4. All new compounds gave satisfactory elemental analysis for
C, H,and N and molecular ions (M-2) in the mass spectrometer.

5. Zalkin, A. personal communication.



Acknowledgement

This work was supported by the Division of Nuclear Sciences,

Office of Basic Energy Sciences, United States Department of Energy

under contract No. W-7405-Eng-48.

L



[(Me351)2N]3MCl
MeLi
Ref.

(Me3Si)2NNa
)
372 heat, thf-4d
heat, thf

NaN (SiMe
8

. 1) nBuLi . .
[(Me3Si) NI MMe 3)*mepr [ (Me3S1NIMH 5 oF coLp [ MeSi) NI gMD

1) n-BulLi

.

CCl4

HCCl, + ClM[N(SlMe3)2]3

3

M=Th, U

Scheme



This report was done with support from the Department of Energy.
Any conclusions or opinions expressed in this report represent solely
those of the author(s) and not necessarily those of The Regents of the
University of California, the Lawrence Berkeley Laboratory or the
Department of Energy.




TECHNICAL INFORMATION DEPARTMENT
LAWRENCE BERKELEY LABORATORY
UNIVERSITY OF CALIFORNIA
BERKELEY, CALIFORNIA 94720






