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IHydrogenation Catalysts

Hydrogenation is a common reaction wherein H, is added
across a double or triple bond, and is widely utilized in the
laboratory and in industry applications. This reaction generally
requires a metal catalyst to proceed, under which it is known as
catalytic reduction or catalytic hydrogenation. These conditions
are also used in the deprotection of benzyl and benzyloxycarbonyl
groups.

Catalysts for hydrogenation also include heterogeneous
catalysts such as palladium/charcoal (Pd/C), homogeneous
catalysts such as Wilkinson’s catalyst, and catalysts for
asymmetric hydrogenation as well, and are used in numerous
settings. This brochure introduces a variety of catalysts for
hydrogenetic reduction.

@ Catalysts for Hydrogenation

Catalytic reduction is widely utilized in the hydrogenation of
carbon-carbon bonds, nitro group reduction, and the removal of
benzyl and benzyloxycarbonyl groups.” Platinum metals are
used in many forms such as Pd/C, and catalysts like Wilkinson’s
catalyst [T0931]>% and Crabtree’s catalyst [C2824]%. Both
Wilkinson’s catalyst and Crabtree’s catalyst can hydrogenate
alkenes and alkynes selectively. Furthermore, Crabtree’s catalyst
can hydrogenate stereoselectively due to its coordinating
functional groups.®
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1. Shvo Catalyst

Shvo’s group has reported a ruthenium binuclear complex
[H1322] that catalyzes a hydrogenation of carbonyl groups and
olefin moieties.” Formic acid is utilized as the hydrogen
source. When a,B-unsaturated ketones are treated with Shvo
catalyst, the olefin moiety is selectively hydrogenated.
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2. Ruthenium-complex Catalyst

The ruthenium catalyst [R0136] [R0137] can reduce esters to
alcohols. In this condition, wide-ranged solvents can be chosen
and the hydrogenation can proceed even under neat conditions.®
However, benzyl and benzyloxycarbonyl groups, which are
typically removed via conventional condition, are retained.
Furthermore, R0137 can also hydrogenate aldehydes, amides,

and nitriles.”
H o-Ph H /7 \ _Ph
PSp N B PSen
Rlu
/P o™ /P/H\CO
Ph™ 1 >
ph  BHs
[RO136] [RO137]
R0136 (0.1 mol%) 8)
OCH NaOMe (0.1 eq.)
Bno/\ﬂ/ 3 H2 (5 MPa) /\/OH
BnO
0 MeOH
9)
R0137 (1 mol%)
H, (3 MPa)
NG 2
PPrOH HzN

2 Please inquire for pricing and availability of listed products to our local sales representatives.



3. Manganese-complex Catalyst

Beller’s group has reported that the manganese complex

is an excellent catalyst for the hydrogenation of nitriles.'® This
complex can also catalyze the reduction of ketones via a
hydrogen atom transfer from isopropanol.'
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4. Rhodium Catalyst for cis-Selective

Hydrogenation of Aromatic Rings
(Cyclohexyl-CAAC)Rh(COD)CI
and selective aromatic hydrogenation catalysts owning from the

is used as an efficient
strongly o-donating ligand. can be used for the synthesis
of cyclohexane moieties while still retaining various functional
groups like carbonyls,™ silyls,”™ and boryls'™ in a single step.
Under these conditions, the cis-configured saturated hydrocarbon

is selectively provided.
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5. Organocatalysts for Metal-free
Hydrogenations

1,8-Bis(diphenylphosphino)naphthalene

diphenylphosphino groups and acts as a bulky Lewis base. The

contains two
bulkiness of is also effective for forming unquenched
Lewis acid-base pairs, “frustrated Lewis pairs (FLPs)’, by
treatment with a Lewis acid like tris(pentafluorophenyl)borane

. Erker et al. have applied them to activate a molecular
hydrogen and the subsequent metal-free hydrogenations of silyl
enol ethers. In this reaction, molecular hydrogens seem to be

activated by the FLP-induced acid-base cooperation.'®
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Noyori et al. have reported that the metal complex with a chiral
2,2'-bis(diphenylphosphino)-1,1'-binaphthyl (BINAP) ligand can
act as a catalyst for asymmetric hydrogenation of alkene moiety
in high yields and enantioselectivity.'®'”) This method has been
utilized in the manufacturing of aroma chemicals and medicines.
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Catalysts with a BINAP moiety have high turnover number (TON)
and some catalysts such as are able to reach a TON of
100 000."® So far, many types of BINAP analogues have been
developed.The catalyst

like as well as reduction of ketones and olefins.

is utilized in asymmetric amination
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Ikariya et al. have reported an asymmetric hydrogenation using

formic acid salt as a proton source and ruthenium

catalysts with a chiral diamine ligand .20
Conventional catalysts have often required high pressure
conditions, but these catalysts can hydrogenate substances

under atmospheric pressure requiring no special apparatuses.
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Hydrogenation Catalysts

Catalysts for

Hydrogenation
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Catalysts for Asymmetric

Hydrogenation
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Catalysts for
Asymmetric
Hydrogenation
of Olefins and
Functionalized
Ketones
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Hydrogenation Catalysts
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Hydrogenation Catalysts
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