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Main Group Redox Catalysis: Reversible PllI/PV Redox Cycling at a Phosphorus Platform
Dunn, N. L.; Ha, M.; Radosevich, A. T. o .
J. Am. Chem. Soc. 2012, 134, 11330-11333. @ W i

Abstract: A planar, trivalent phosphorus compound is shown to undergo g, 7~ "N 1By &
reversible two-electron redox cycling (P"/PV) enabling its use as catalyst )—0 )0 o
for a transfer hydrogenation reaction. The trivalent phosphorus compound ¢ o o N P_@ ey lp—A%
activates ammonia-borane to furnish a 10-P-5 dihydridophosphorane, Hydrogenation ‘\@
which in turn is shown to transfer hydrogen cleanly to azobenzene,
yielding diphenylhydrazine and regenerating the initial trivalent ‘Bu ™ — ‘Bu I .
phosphorus species. This result constitutes a rare example of two- 3 .,‘ =
electron redox catalysis at a main group compound and suggests broader )

potential for this nonmetal platform to support bond-modifying redox

catalysis of the type dominated by transition metal catalysts.
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This Work 1: Synthesis of dihydrophosphorane
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This Work 2: Elementary Reaction of 3
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This Work 3: Catalytic Hydrogen Transfer by Using 3
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ph " Sy -Ph 4 equiv. HsNBH; Ph’N\N’Ph
MeCN H

entry PR3 mol %2  Time (h) T(°C) b
1 none --- 24 80 <5%
2 1 10 mol % 24 40 80%
3 1 10 mol % 48 40 94 %
4 3 10 mol % 24 40 63 %
5 3 10 mol % 48 40 81%
6 PPh; 100 mol % 24 80 <5%
7 P(OMe); 100 mol % 24 80 <5%
8  P(NMey); 100 mol % 24 80 24 %
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“Loading relative to azobenzene substrate. “Determined by,H NMR

of crude reaction mixtures. Error estimate +5%.
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Figure 4. Evolution of phosphorus species during transfer hydro-

genation catalysis with 1 (Table 1, entry 3). Time-stacked *'P NMR
spectra at t = 0, 3, 8, and 48 h. See SI for full, unabridged spectra.



Other Experiments and Next Approach
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