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25 disclose a method for the reduction of nitriles in the presence of Boc-protected
amines using combinations of nickel with palladium on carbon. This reference
does not disclose the use of these catalyst combinations to reduce 2-iminonitriles
to their corresponding diamines, nor does it disclose the use of a palladium-
doped Raney-type nickel for such a conversion.

30 AMC is a valuable molecule that is useful in the formulation of epoxy-
curing agents for polyurethane cross-linkers, for polyamide modifiers, for metal
chelating agents and a host of other uses. AMC has been produced from CPI by
various catalytic hydrogenation methods. Most of these prior art methods require
high pressures of hydrogen, high levels of corrosive sodium hydroxide, or results

35  in low AMC purity and/or yield.

It is the object of the present invention to provide a process for the high
yield manufacture of AMC which is economical and which uses relatively low
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combination of nickel with palladium, wherein the palladium is supported on
carbon, or (i) palladium-doped Raney-type nickel. The process is carried out at
pressures of about 500 to about 1500 psi Hp, temperatures of about 50 °C to

30  about 150 °C, with added ammonia and inorganic aqueous base for about 1 to
about 12 hours.
The catalysts used herein are slurry-type particles and must be pré-
activated in a suitable solvent system at a pressure of about 50 to about 500 psi
Hp, from about 25 to about 50 °C for about 1 to 4 hours prior to charging the CPI

35 tothe process. The starting 2-iminonitrile, which is 1-amino-2-cyano-1-
cyclopentene (CPI), is produced by the base catalyzed cyclization of adiponitrile.
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30 After activation of the catalyst system the low-pressure
hydrogenation is carried out in a reaction vessel the presence of hydrogen,
typically between about 500 psi to about 1500 psi. Nitrogen or argon is initially
used to remove air from the reaction vessel and can be added during the reaction
to minimize the effects of trace oxygen on the nickel catalyst. The catalyst is

35  contacted with CPI, at least an equimolar portion of anhydrous ammonia (about a
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The CPI that is used for the process of the present invention may be
produced by contacting adiponitrile with a molar equivalent amount of a sterically
30 hindered base in a non-polar, aromatic solvent. That CPl may be isolated and
dissolved in dioxane/water solution.
Purification of AMC may be carried out, and is accomplished by
separation of the reaction mixture from the catalyst by vacuum filtration under an

inert gas such as N or argon, followed by vacuum distillation. AMCis a useful

35  molecule, for example, in the formulation of epoxy curing agents, for
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The same pre-treatment of catalyst was done as in Example 1, with the
exception that the catalyst was 0.5 wt.% palladium-promoted Raney Ni 2000.
One gram of catalyst plus 10 grams of starting CPl was heated and stirred 6 hr at
150 °C with1500 psi Ha (with re-pressure) and excess NHa. Gas chromatography
30 showed 100% conversion and > 95% selectivity to AMC.

Comparative Example 1: Hydrogenation CPI to AMC with 5% Pd/C to show the
effect of not adding Ni

35 50 mL of dioxane, 15 mL of DI water and 2 grams of 5% Heraeus K0203
Pd/C were charged to a 100 cc autoclave. The mixture was pressurized to 300
psi with H, for 3 hours at 35 °C. The mixture was cooled to room temperature,
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Comparative Example 4: Hydrogenation of CPI to AMC with Ni to show the
effect of not adding Pd, changing the solvent mixture to methanol, lowering the

30 pressure

The same procedure and equipment were used as in comparative
example 3 with 5 g CPI, 0.2 g of Degussa-Huls B111W nickel slurry, 150 °C,
1000 psi Haz, and 1 g of NH; in 50 mL of methanol for 1 hour. Gas
35  chromatography shows predominately unreacted CPI with no evidence of AMC.
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30 2. The process of 1 wherein said 1-amino-2-cyano-1-cyclopentene of
step (ii) is obtained by contacting adiponitrile with a molar equivalent amount of a
sterically hindered baséd in a non-polar, aromatic solvent to produce 1-amino-2-
cyano-1-cyclopentene; and isolating the 1-amino-2-cyano-1-cyclopentene
product of step.
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3. The process of claim 2 wherein the 1-amino-2-cyano-1-
cyclopentene of step (i) is dissolved in dioxane/water solvent.
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