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A selective and stable catalyst has been
developed for the dehydrogenation of
HCOOH. The ligand functions as an
internal base and stabilizes
intermediates and transition states
through H-bonding.
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DCOOD 2.06 ± 0.04
DCOOH 2.08 ± 0.06
HCOOD 1.00 ± 0.02
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Solvent

TOF (h-1)[b]

Toluene
Toluene
Toluene
THF
Dioxane
Dioxane/FA (1:1)
Dioxane/FA (1:1)

1050
3092
1074
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[a] Catalyst 5’ (5·10-3 mmol), HCOOH (5 mmol), 65 °C,
solvent (1 mL). [b] TOFs were determined between
12-35% conversion. [c] Dehydrogenation was
performed at 85 °C. [d] Activity after exposure to air
for one week.

Energy content of formic acid
compared to H2
H2
H2 (liquid)
H2 (690 bar)
HCOOH

MJ/L
0.01
8.49
4.50
6.53

Hydrogen holds the potential to be one of the major energy carriers for the future, however, a hydrogen-based economy requires technology that allows efficient and
safe storage and release of H2. In this light, the reversible attachment of hydrogen to CO2 to form formic acid (HCOOH) provides an interesting H2 storage-release
system.[1] The dehydrogenation is typically performed with an HCOOH/base mixture, which drastically decreases the hydrogen content (from 4.4 to
2.3 wt% for a typical HCOOH/NEt3, 5:2 mixture). Ideally this reaction is performed base-free to retain the maximum H2 content. We anticipated that a metal complex
bearing an internal base[2] as part of the ligand might act as a cooperative catalyst for HCOOH dehydrogenation, a strategy that so far has not been exploited for this
transformation. Here we present an iridium-bisMETAMORPhos complex wherein the ligand functions as a internal base in the dehydrogenation of HCOOH.
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