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Precious Metal Catalysts on Activated
Carbon for Heterogeneous
Selective Hydrogenation

Product Lineup

It is reported that heterogeneous precious metal catalysts show different reactivities depending on pore size of 
immobilized phase and manufacturing method.1) In addition, there are only a few commercially available catalysts 
for screening reaction conditions of chemoselective hydrogenation. Our products described below are characterized 
by finely tuned acidity or basicity, dispersity and ease filtration property. The advantages of the catalysts will improve 
screening experiments and process development.

Product
(%: loading ratio) Size Product

No. Description Reactive Moiety
or Reaction

M type, 5%

M type, 10%

PH type, 5%

PH type, 7.5%

AD type, 5%

MA type, 10%

EA type, 5%

EB type, 5%

LA type, 5%

LB type, 5%

Sulfur Modified, 
3%

SD type, 5%

 5g
 25g P3300

 5g
 25g

 5g
 25g

 5g
 25g

 5g
 25g

 5g
 25g

 5g
 25g

 5g
 25g

 5g
 25g

 5g
 25g

 5g
 25g

 5g
 25g

 5g
 25g

 5g
 25g

P3299

P3302

P3303

P3293

P3301

P3294

P3295

P3297

P3298

2% P3304

5% P3306

P3305

R0322

Pd/C

Pt/C

Ru/C

Hydrogenation catalyst for general use. 
Highly active in a wide range of reactions. 

Highly active in many reactions. Mainly applicable to 
debenzylation, and hydrogenation of aromatic nucleus, 
olefins and nitro groups.

Catalyst with excellent filtration properties. Highly alkaline type. 
Effective for the hydrogenation of imines and the conversion of 
phenol to cyclohexanone.
Neutral to slightly acidic type catalysts. Suitable for reactions under 
acidic conditions and applicable to hydrogenations of aromatic 
nucleus and hydrogenative dehydrations.
Neutral to slightly acidic, egg-shelled supported type catalyst. Suitable 
for reactions under acidic conditions, and effective for hydrogenations 
of aromatic nucleus and hydrogenative dehydrations, etc.

Improved EB-type catalyst. Weakly basic, effective for hydrogenation 
and debenzylation of nitro groups and olefins at low temperature and 
low pressure.

Platinum catalyst modified by organosulfur compounds. Effective 
for hydrogenation of nitro groups and olefins with inhibited 
dehalogenation.

Good ability to reduce aromatics, olefins, ketones, carboxylic acids, 
and esters. Effective for the hydrogenation of aliphatic aldehydes 
and sugars.

Platinum on activated carbon for general use. Applicable to the 
hydrogenation of olefins, nitro groups, aldehydes, ketones, imines, 
oximes, and aromatics, etc. Unlike palladium catalyst, suppresses 
the hydrogenolysis of benzyl compounds such as debenzylation 
reaction.

Improved EA-type catalyst. Weakly acidic, effective for hydrogenation 
of nitro groups and olefins at low temperature and low pressure.

Egg-shelled supported catalysts. Especially good for debenzylation 
and hydrogenation of aldehydes.

Nitro groups, 
Olefins, Aldehydes, 
Dehalogenation

Aromatic nucleus, 
Hydrogenolysis

Debenzylation, 
Aromatic nucleus*, 
Nitro groups, Olefins

Nitro groups*, Imines, 
Aromatic nucleus, 
Olefins, Dehalogenation

Aromatic nucleus*, 
Hydrogenolysis

Debenzylation, 
Aldehydes, 
Nitro groups, Olefins

Nitro group*, 
Deprotection of Cbz 
groups*, Olefins

Nitro groups, Olefins, 
Debenzylation*

Olefins, Nitro groups, 
Aldehydes, Ketones, 
Imines, Oximes, 
Aromatic nucleus

Selective 
hydrogenation 
(Non-dehalogenation)*

Aromatic nucleus, 
Carboxylic acids, Esters

Underlined (*) reaction examples are described in this brochure.

Caution: These products are wetted with ca. 50% water to avoid ignition when dried-up.

These products have been merchandized under the technical partnership with Kawaken Fine Chemicals Co., Ltd. 
If you need to order these products in large quantities, please contact us.

Advantages • 14 product lineup containing palladium, platinum, or ruthenium supported on carbon 
• Includes catalysts for specialized use as well as catalysts for general use
• Suppresses dehalogenation and allows chemoselective hydrogenation
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Applications 1

Chemoselectivity of Palladium Catalysts 2)

Selective Hydrogenation with Non-Dehalogenation 2)

Sulfur modified Pt/C [P3305] is poisoned and its ability of hydrogenation is controlled, so that almost no 
dehalogenations occur even if nitro groups and multiple bonds co-exist.

AD
type

MA
type
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type

EB
typeReactive Moiety
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Reaction

Substrate Reaction
Product

Palladium Catalysts / Product No.
PH typeM type

5% 10% 5% 7.5% 5% 10% 5% 5%

P3300 P3299 P3302 P3303 P3293 P3301 P3294 P3295

Olefin

Olefin

Nitro Group

Ketone

Aromatic Nucleus

Aromatic Nucleus

Aromatic Nucleus

Aldehyde

Hydrogenolysis

Debenzylation

1-Decene

Isophorone

p-Nitrotoluene

Cyclohexanone

Phenol

Pyridine

Benzoic Acid

Benzaldehyde

Benzyl Alcohol

Benzyl Benzoate

n-Decane

3,3,5-Trimethyl-
cyclohexanone

p-Tolidine

Cyclohexanol

Cyclohexanone

Piperidine

Cyclohexane-
carboxylic Acid

Benzyl Alcohol

Toluene

Benzoic Acid

‡ This table is reference data. Actual reactivities can defer depending on conditions and substrates.
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Cl
Sulfur modified 3% Pt/C [P3305] (2%)

H2 (0.2 MPa)

MeOH, 30°C, 2 h
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99.0% 0.8%
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Sulfur modified 3% Pt/C [P3305] (2%)
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MeOH, 30°C, 3 h

NH2

Br
NH2

98.6% 0.7%

Sulfur modified 3% Pt/C [P3305] (2%)
H2 (0.1 MPa)

MeOH, 30°C, 45 min.
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Applications 2

Hydrogenation under Low Pressure and at Low Temperature 2)

NO2

CH3
LA type 5% Pd/C [P3297] (2%)

H2 (0.1 MPa)

MeOH, 3°C, < 60 min.

NH2

CH3

H3C H3C

N

O LB type 5% Pd/C [P3298] (5%)
H2 (0.05 MPa)

MeOH, 30°C, 60 min.

Bn

N

OH

N
H

O

OH
HN

Cbz

LA type 5% Pd/C [P3297] (1%)
H2 (0.05 MPa)

MeCN:H2O (1:1), 30°C, 90 min. N
H

O

OH
HN

H

O
PH type 5% Pd/C [P3302] (5%)

H2 (ca. 4 MPa)

IPA, ca. 140°C, 5 h
HO OH

O

HO OH

Reduction of Nitro Groups

Hydrogenation of Aromatic Nucleus

Synthesis of alicyclic diol monomers by hydrogenation of aromatic nucleus 3)

Debenzylation

Deprotection of Cbz (benzyloxycarbonyl) Groups

Hydrogenations generally require high pressure conditions in order to promote reactions.
LA type and LB type Pd/C are highly activated, which enables hydrogenation under low pressure and at 
low temperature.
As a result, side reactions are suppressed even though competitive functional groups exist.
In the presented reactions, pyridine and indole moieties do not affect the reaction and carboxy groups are 
tolerable. 

In this reaction, target monomers are efficiently obtained because almost no C-O hydrogenolysis occur.
Alicyclic diol monomers are applicable to the synthesis of polyester resins and polycarbonate resins with 
high heat resistance and transparency.
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Ordering and
Customer Service

Tel : 800-988-0390 / 021-67121386
: 
: 

Fax 021-6712-1385
E-mail Sales-CN@TCIchemicals.com

Tel : +81 (0)3-5640-8878 
E-mail : globalbusiness@TCIchemicals.com

Tel : +44 (0)1865 78 45 60
E-mail : Sales-UK@TCIchemicals.com

Tel : +49 (0)6196 64053-00
Fax : +49 (0)6196 64053-01
E-mail : Sales-DE@TCIchemicals.com

Tel : +32 (0)3 735 07 00
Fax : +32 (0)3 735 07 01
E-mail : Sales-EU@TCIchemicals.com

800-423-8616 / 503-283-1681
888-520-1075 / 503-283-1987

Tel : 
Fax : 

Sales-US@TCIchemicals.comE-mail : 

Tel : 1800 425 7889 / 044-2262 0909
: E-mail Sales-IN@TCIchemicals.com

For further information please refer to our website at www.TCIchemicals.com.  ▼ ▼ ▼ TCI transition metals
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Synthesis of sp3 carbon-enriched and three-dimensional building blocks 2)

EA type 5% Pd/C [P3294] (3.6%)
H2 (3 MPa)

cyclohexanone, 150°C, 100 min.

CO2H CO2H

AD type 5% Pd/C [P3293] (4.8%)
H2 (1 MPa)

EtOH, 40°C, 140 min.

CH3

NO2

CH3

NH2

sp3 carbon-enriched scaffolds are preferred to flat aromatic rings in the field of drug discovery research. 
sp3 carbons are reported to enhance hydrophilicity and to improve stability to metabolism.4) 
Hydrogenation of aromatic nucleus are used.

Heterogeneous catalysts can be removed by filtration. The filtration speed will influence work efficiency. 
Filtration properties and dispersity have a trade-off relationship, so catalysts with small diameters have 
high reactivity because of their high dispersity, but catalysts tend to become clogged, which reduces the 
filtration speed. AD type Pd/C has controlled size, so it has both good filtration property and dispersity .

Pd/C catalyst balancing ease filtration property and high dispersibility 5)

EA type 5% Pd/C [P3294] (3%)
H2 (3 MPa)

EtOH, 120°C, 100 min.N N
H
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