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1. Experimental details
Theoretical ratio of NNOISQPdCl + CoCp2 : [CoCp2][NNOAPPdCl]
By using equation 1, 2 and 3 and the standard reduction and oxidation potentials (Eo’) of
NNOISQPdCl (-0.96 V vs. Fc/Fc+,) and CoCp2 (-1.33 V vs Fc/Fc+), it can be calculated that
one-electron reduction of NNOISQPdCl with and equimolar amount of CoCp2 at 298 K affords
a 1.36*103 : 1 ratio of [CoCp2][NNOAPPdCl] and NNOISQPdCl, which corresponds to an
equilibrium constant (Keq) of 1.85*106. Thus, reduction of NNOISQPdCl with CoCp2 provides
an almost quantitative conversion to [CoCp2][NNOAPPdCl].

Scheme S1

Reduction of NNOISQPdCl by CoCp2 as clarification with equation 1, 2 and 3.
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1

H NMR spectra of 5

Figure S1. 1H-NMR spectrum of the in situ reduction of 1 with SelectFluor.

Figure S2 1H-NMR spectrum of 5 showing the broadened resonances.
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DFT calculations (gas phase)
Chloride dissociation from NNOAPPdCl- is a highly endergonic step, which is likely due to
the poor description of ionic processes in the gas phase by DFT. Subsequent coordination of
CH2Cl2 to a naked neutral Pd(NNOAP) fragment (A) is exergonic by −2.0 kcal mol-1.S1 Both a
closed-shell singlet (CSS) and triplet solution were found for Pd(CH2Cl2)(NNOAP) (C), with
the CSS being lower in energy by 5.7 kcal mol-1. The barrier (∆Go298) on the open-shell
singlet (OSS) surface for homolytic cleavage of the Cl−CH2Cl bond relative to species C was
found to be only +12.4 kcal mol-1 (TS).S2 The reaction to form PdCl(NNOISQ) and a
chloromethyl radical (•CH2Cl) is exergonic (∆Go298 = −7.5 kcal mol-1) (D). Chloromethyl
radicals are known to be short-lived due to follow-up dimerization to form dichloroethane,S3
which was calculated to be exergonic by −32.7 kcal mol-1 (E), making the overall reaction
endergonic by +4.0 kcal mol-1.

Figure S3. DFT (gas phase) calculated energy profile (∆G°298 in kcal mol−1) for the homolytic cleavage of the
Cl—CH2Cl bond on Pd(NNOAP) (b3-lyp, def2-TZVP).
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