
Accepted Manuscript

Research paper

Synthesis of hexavalent molybdenum formo- and aceto-hydroxamates and de-
feroxamine via liquid-liquid metal partitioning.

Andrew T. Breshears, M. Alex Brown, Ira Bloom, Charles L. Barnes, Artem V.
Gelis

PII: S0020-1693(17)31120-9
DOI: https://doi.org/10.1016/j.ica.2017.12.017
Reference: ICA 18051

To appear in: Inorganica Chimica Acta

Received Date: 18 July 2017
Revised Date: 15 November 2017
Accepted Date: 8 December 2017

Please cite this article as: A.T. Breshears, M.A. Brown, I. Bloom, C.L. Barnes, A.V. Gelis, Synthesis of hexavalent
molybdenum formo- and aceto-hydroxamates and deferoxamine via liquid-liquid metal partitioning., Inorganica
Chimica Acta (2017), doi: https://doi.org/10.1016/j.ica.2017.12.017

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.ica.2017.12.017
https://doi.org/10.1016/j.ica.2017.12.017


  

1 
 

Synthesis of hexavalent molybdenum formo- and aceto-hydroxamates and deferoxamine 

via liquid-liquid metal partitioning. 

Andrew T. Breshears
1,2

, M. Alex Brown
1
, Ira Bloom,

3
 Charles L. Barnes

2
,  

Artem V. Gelis
1
* 

1 
Nuclear Engineering Division, 

3 
Chemical Sciences and Engineering Division, Argonne 

National Laboratory, Lemont, IL 60439 

2
 Department of Chemistry, University of Missouri, Columbia, MO 65211 

 

*Author’s email: gelis@anl.gov 

 

Abstract 

We report a new method of crystal growth and synthesis based on liquid-liquid partitioning that 

allows for isolation and in-depth characterization of molybdenyl bis(formohydroxamate), Mo-

FHA, molybdenyl bis(acetohydroxamate), Mo-AHA, and molybdenyl deferoxamine, Mo-DFO, 

for the first time. This novel approach affords shorter crystal growth time (hourly timeframe) 

without sacrificing crystal size or integrity when other methods of crystallization were 

unsuccessful. All three Mo complexes are characterized in solution via FTIR, NMR, UV-vis, and 

EXAFS spectroscopy. Mo-AHA and Mo-FHA structures are resolved by single crystal X-ray 

diffraction. Using the molybdenyl hydroxamate structural information, the speciation of Mo in a 

siderophore complex (Mo-DFO) is determined via complimentary spectroscopic methods and 

confirmed by DFT calculations. ESI-MS verifies that a complex of 1:1 molybdenum to 

deferoxamine is present in solution. Additionally, the Mo solution speciation in the precursor 

organic phase, MoO2(NO3)2HEH[EHP]2 (where HEH[EHP] is 2-ethylhexylphosphonic acid 
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