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Hydrogen Isotope Exchange
Hydrogen isotopes find several applications
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Hydrogen Isotope Exchange
Development of Ir(I) catalysts in the Kerr group and their application in HIE4
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Entry Catalyst %DÀ Entry Catalyst %DÀ

1 5a 12 5 6c 94

2 5b 11 6 6d 77

3 6a 77 7 6e 88

4 6b 92 8 6f 87

Applications in HIE of Carbamates
Synthetically valuable carbamates remained unsuitable substrates for HIE

11

ÀAverage of 3 runs. Determined by 1H NMR spectroscopy.
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Applications in HIE of Carbamates
Scope of O-tert-butyl-N-phenyl carbamates
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ÀAll resultsindicatethe averageof 3 runs. Deuteriumincorporationwasdeterminedby 1HNMRspectroscopy.



Applications in HIE of Carbamates
Scope of O-phenyl carbamates

14
ÀAll resultsindicatethe averageof 3 runs. Deuteriumincorporationwasdeterminedby 1HNMRspectroscopy. *5.0 mol%6cwasemployed.



Applications in HIE of Carbamates
Scope of O-phenyl carbamates

15
ÀAll resultsindicatethe averageof 3 runs. Deuteriumincorporationwasdeterminedby 1HNMRspectroscopy. *5.0 mol%6cwasemployed.



Mechanistic Investigations
Mechanism was investigated by DFT calculationsÀ

16
ÀReportedvaluescorrespondtoɲGrel.ɲHrel areshownin parentheses.
PEScalculatedat the M06Llevelof theory employing6-31G(d)basisset for light atomsandStuttgartECPwith its associatedbasisset for Ir in Gaussian09W,RevisionA.02.
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Mechanistic Investigations
Rate studies and KIE measurements were performed

Ċ KIE inconsistentwith CτH activation being the rate limiting step.

Ċ Coordination of substrate is a likely competing process.

Ċ O-methyl carbamate was considered as a mechanistic probe.
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Mechanistic Investigations
Rate studies and KIE measurements were performed

Ċ KIE inconsistentwith CτH activation being the rate limiting step.

Ċ Coordination of substrate is a likely competing process.

Ċ O-methyl carbamate was considered as a mechanistic probe.
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Mechanistic Investigations
Energetics of the CτH activation were evaluatedÀ

Ċ Negligible steric effects during the CτH activation process.
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Mechanistic Investigations
Rate studies and KIE measurements were performed

Ċ KIE consistentwith CτH activation being the rate limiting step.

Ċ Strong temperature dependence suggests competition at 50 °C.
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Proposed Mechanism

21



Modelling ɲHϟ
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Analysis of predictors unveiled a method for prediction of ɲHϟfor the CτH activation.

Ċ Statistically significant model based on features of the Ir---CτH bond interaction:

Å NBO Parameters:E2[ C̀τH" Ir] and E2[Ir" *̀CτH]

Å Optimised Geometry:dIr--H
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Parameter Value Descriptor Value

a0 128.9 r2 0.9318

a1 -3.598 r2
adj 0.9090

a2 0.1472 r2
pred 0.8392

a3 -40.91 ˋ 0.32



Conclusion
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