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Mass Spectrometer-Glovebox Interface.  

An MBraun Labmaster  130 glovebox was interfaced to a Bruker OmniFlex  MALDI-TOF benchtop 

mass spectrometer by MBraun USA. The chosen spectrometer is equipped with a nitrogen laser (337 nm) 

and contained within a compact, rectangular metal enclosure. A metal plate bearing five bolts per side, 

with a square hole in the middle (Fig. S1a), was welded to the exterior of this enclosure, surrounding the 

sample loading chamber mounted on its left end (Fig. S1b). Holes were drilled in the right-hand side of 

the glovebox to permit insertion of the bolts, and a square hole was cut to accommodate the loading 

chamber. The position of the opening in the glovebox side-panel permits the hinged sample chamber to 

swing fully backwards for sample loading. A rubber gasket was affixed to the metal plate A with silicone 

grease, following which the MALDI-MS, supported on a lock-wheeled table with levelling feet, was 

backed into place such that the loading chamber projected through the opening in the glovebox side-panel. 

The assembly was levelled using the levelling feet, and the bolts secured with nuts within the glovebox, 

which after purging with N2 and regenerating the atmosphere-scrubbing column, was ready for use.  

 

a)

b)

 

Fig. S1. Depiction of MALDI-Glovebox Interface. (a) interface plate, showing location of bolts, gasket, 

and square hole through which the sample loading chamber projects; (b) metal enclosure housing 

MALDI-TOF MS, showing location of sample loading chamber on left-hand side. 
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Experimental Details. Procedures were carried out at 22 ˚C under N2, using standard drybox techniques. 

Pyrene and anthracene were used as received (Aldrich; 99%). Dry, oxygen-free solvents (obtained using a 

Glass Contour solvent purification system) were stored over Linde 4Å molecular sieves. Complex 1[[1] 

and the methyl azabis(oxazoline) ("box") ligand were provided as gifts by Profs. D. W. Stephan 

(Windsor) and J.-A. Mayoral (Zaragoza), respectively; complexes 2•BF4,
[2] 3,[3] 4,[4] and 5[5] were prepared 

according to literature procedures. 

 

General procedure for MALDI-MS analysis of 1-5. MALDI-TOF mass spectra were collected in 

positive reflectron mode, with the accelerating voltage held at 20 kV for all experiments. The laser power 

was maintained at the minimum power required to observe a signal for each analyte. Matrix (pyrene or 

anthracene) and analyte solutions were prepared in CH2Cl2, at concentrations of 20 mg/mL and 1 mg/mL, 

respectively. Samples were mixed in a matrix:analyte ratio of 20:1 by volume (see below) and spotted (1-

3 µL) on the plate using the dried-droplet method. The mass spectrometer was calibrated externally 

before each use with trans-RuCl2(dppe)2 (calculated M+. m/z 968.11 and [M–Cl]+ m/z 933.14), using the 

linear fit method. For all samples, 300-400 laser shots were collected. Matrices used: 1, 2•BF4, 4, 5: 

pyrene; 3: anthracene. Excellent spectra were obtained using molar matrix : analyte ratios of ca. 20-

1,700:1 (cf. ratios of 1,000-10,000:1 customary in peptide analysis). Specific molar ratios corresponding 

to the volumes cited above: 1, 1,100:1; 2, 1,700:1; 3, 1,700:1 (23:1 for sample made up as a Nujol mull); 

4, 730:1; 5, 39:1. The low ratios for 4 and 5 are chosen to accord with the reported reaction 

concentrations: importantly, satisfactory spectra are obtained without dilution, which could potentially 

perturb speciation. Use of high molar ratios (up to 20,000:1) required multiple shots and extensive 

searching to locate "sweet spots" containing analyte, and resulted in poor signal-to-noise ratios. 
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MALDI-MS analysis of [RhCl(binap)]2 (4), prepared in situ. Dropwise addition of a solution of binap 

(5.0 mg, 0.0082 mmol) in 0.5 mL CH2Cl2 to [RhCl(COD)]2 (2.0 mg, 0.0041 mmol) in 1.0 mL CH2Cl2 

caused a colour change from yellow-orange to red-orange over 5 min. The solution was stirred for 24 h, 

following which an aliquot was removed and added to pyrene in CH2Cl2 (0.099 M) for analysis. 

 

MALDI-MS analysis of Cu(OTf)2(box) (5), prepared in situ. Addition of solid, blue Cu(OTf)2 (6 mg, 

0.018 mmol) to a colourless solution of the box ligand (5.0 mg, 0.02 mmol) in 0.7 mL CH2Cl2 caused an 

immediate colour change to green. The solution was stirred for 20 min, then filtered through a 0.45 m 

syringe filter. An aliquot of the filtrate was added to pyrene in CH2Cl2 (0.099 M); matrix:analyte ratio 

10:1 v/v. Signals for organic species are assigned in Fig. S2. 

 

 

Fig. S2. MALDI-TOF mass spectrum of the reaction mixture formed in synthesis of 5, showing 

assignment of organic species (pyrene matrix). Values of m/z are denoted as observed and (simulated). 

For assignments of Cu-containing species ( ), see Fig. 3b. 
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MALDI-MS analysis of isolated 3 as a Nujol mull.  

The sample was prepared inside the glovebox by grinding solid 3 (4 mg, 5 µmol) with anthracene (20 mg, 

110 µmol) and 3 drops of Nujol (paraffin oil, 30 µL) in a mortar and pestle, then transferring the resulting 

homogeneous mull to the MALDI plate. The spectrum (Fig. S3) agrees well with that obtained for the 

corresponding solution sample; see Fig. 2c. 

 

Fig. S3. MALDI-TOF mass spectrum of isolated 3, analyzed as a Nujol mull  (anthracene matrix). Insets: 

simulated (top) and observed (bottom) isotope patterns for the molecular ions. The asterisk indicates the 

signal for residual RuCl2(PCy3)2(=CHPh), the synthetic precursor to 3. 
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