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Part I: Experimental Data. 

Materials and methods 

All Chemicals were obtained from Aldrich Chemical Co., and were of the best available purity 

and used without further purification unless otherwise stated. Solvents were dried according 

to published procedures1 and distilled under argon prior to use. The substrate 2,4,6-

trichlorophenol-D (2,4,6-TCP-D)2, the ligand (2PyN2Q)3, the metal complex, 

[FeII(2PyN2Q)](CF3SO3)2
3-5 (1) and the iron(IV)-oxo intermediate6, [FeIV(O)(2PyN2Q)]2+(2) were 

synthesized using previously reported procedures. Then the intermediate 2 was further used 

for all the kinetic studies. 

Instrumentation 

The 1H NMR spectra were recorded on a Bruker Avance III HD 500 MHz NMR spectrometers 

by using TMS as an internal standard. A Hewlett Packard 8453 spectrophotometer with a 

temperature controller either by a constant temperature water bath or a liquid nitrogen 

cryostat (Unisoku) was used to record UV-vis spectra. The ESI-MS spectra in the positive mode 

were recorded for the metal complex and the intermediate on an Agilent-Q-TOF 6520 

instrument equipped with a Mass hunter workstation. Direct infusion of the samples into the 

source was done with the spray voltage at 3kV and a constant flow of drying gas at 5.0 L min-

1 at 200 °C. The X-band electron paramagnetic resonance (EPR) was measured on a JES-FA200 

ESR spectrometer at 77 K in acetonitrile solution. EPR parameters: [frequency, 9136 MHz; 

power, 0.995 mW; field center, 490.00 mT, width,±500.00 mT; sweep time, 30.0 s; modulation 

frequency, 100.00 kHz, width, 1 mT; amplitude, 1 mT, and time constant, 0.03 s]. 

Reactivity studies 

All reactions were carried out in a 10 mm path length UV-vis cuvette by monitoring the change 

in UV-vis spectrum for the change in reaction solutions. The kinetics studies were performed 

in acetonitrile solvent at different temperatures depending upon the rate of reactivity of the 

intermediate with the halophenol substrates. The reactions were monitored by the change in 

characteristic absorption band as a function of time to obtain the pseudo first-order rate 

constants. The rate constants were evaluated by fitting the changes in absorbance of the 

intermediates under study. Reactions were run at least in triplicate and the data reported 

represent the average of those. 

Product analysis 

Products obtained in the dehalogenation reactions were analyzed by the 1H NMR spectra 

using Bruker Avance III HD 500 MHz NMR spectrometers. After the completion of the 

reactions, the reaction mixtures were allowed to pass through a silica column and the 

products were collected in ethyl acetate. The collected solutions were subjected to dryness 

under a vacuum. The crude product was dissolved in CDCl3 solvent and 1,2-dibromoethane 

was added as an internal standard to record the 1H NMR spectra. The ratio of the percentage 

of dehalogenation products ortho:para quinones were quantified by comparing the NMR 

signals to those of authentic compounds.     
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Part II: Characterization 

       

Fig.S1. UV-vis spectrum of [FeII(2PyN2Q)(OTf)2], 1 (blue line) and [FeIV(O)(2PyN2Q)]2+, 2 

(redline) in CH3CN at 25 °C. 

 

Fig. S2. Electrospray Ionization mass spectra of 2, in CH3CN at 25 ⁰C. The peaks at m/z 269.57 

and 688.08 are assigned to [FeIV(O)(2PyN2Q)]2+ and [FeIV(O)(2PyN2Q)(OTf)]1+ respectively. 

Inset shows the observed isotopic distribution pattern of m/z 269.57. 
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Part III: Kinetic Data 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. S3. UV-vis spectra of 2 upon addition of 10 equiv. of 2,6-DCP in CH3CN at -40 °C. Inset 

shows the decay profile of the absorption band at 770 nm. 

 

                     

Fig. S4. second-order rate constants determined for 2 (1mM) with 2,6-DFP(◼), 2,6-DCP(⚫) 

and 2,6-DBP (). 
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Fig. S5. UV-vis spectral changes of 2 upon addition of (a) 10 equiv. 2,4,6-TFP (b) 10 equiv. 

2,4,6-TCP and (c) 10 equiv. 2,4,6-TBP in CH3CN at room temperature. The formation of the 

adducts was observed for 400 s. 
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Fig. S6. UV-vis spectral changes of 2 upon addition of (a) 10 equiv. 2,6-DFP (b) 10 equiv. 2,6-

DCP and (c) 10 equiv. 2,6-DBP in CH3CN at room temperature. The formation of the adducts 

was observed for 400 s. 
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Part IV: NMR Data 

 

 

 

 

Fig. S7. 1H NMR spectrum of reaction mixture of oxidized products of 2,4,6-trifluorophenol in CDCl3. 
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Fig. S8. 1H NMR spectrum of reaction mixture of oxidized products of 2,4,6-trichlorophenol in CDCl3. 
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Fig. S9. 1H NMR spectrum of reaction mixture of oxidized products of 2,4,6-tribromophenol in CDCl3. 
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Fig. S10. 1H NMR spectrum of reaction mixture of oxidized products of 2,6-difluorophenol in CDCl3. 
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Fig. S11. 1H NMR spectrum of reaction mixture of oxidized products of 2,6-dichloorophenol in CDCl3. 
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Fig. S12. 1H NMR spectrum of reaction mixture of oxidized products of 2,6-dibromophenol in CDCl3. 
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Fig. S13. 1H NMR spectrum of reaction mixture of oxidized products of 4-fluorophenol in CDCl3. 
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Fig. S14. 1H NMR spectrum of reaction mixture of oxidized products of 4-chlorophenol in CDCl3. 
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Fig. S15. 1H NMR spectrum of reaction mixture of oxidized products of 4-bromophenol in CDCl3. 
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Fig. S16. 1H NMR spectrum of 2,4,6-trichlorophenol in CDCl3. 
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Fig. S17. 1H NMR spectrum of 2,4,6-trichlorophenol-D in CDCl3. 
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