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BACKGROUND OF THE | NVENTI ON 1. Field of the Invention: -

The present inventi oryﬁg ON@F)Y sgmmmmt i on of 15

o7 esence of o FANCHD AMIROPERTANENTRIR 0 ot by vay

of s limtation, the present |nvent|on relates to the selective
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Description of Related Art: U S. Pat. No. 4, 211 725
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diaminopentane by use of a Raney® cobalt catalyst in the presence of an
aqueous caustic solution. ,
20 2. Description of Related Art:
U. S. Pat. No. 4,211,725 discloses in example 7, the use of
Raney® nickel for thé reduction of 3-amin0pentaneniu-i1e to 13-
diaminopentane in 76% yield.
U. S. Pat. No. 4,885,391 discloses the use of Raney® cobalt
25 which is promoted with chromium as a catalyst for the hydrogenation of C4
to Cyq nitriles. In this patent, catalyst activity is maintained by the addition
of water.

The known process for hydrogenation of 3-aminopentanenitrile

with Raney® nickel has a problem in that it produces by-products 1-methyl

30 and l-ethyl-3-ethylhexahydropyrimidines and 1,3-diaminopentane dimer
high boilers.

SUMMARY OF THE INVENTION

35 The present invention involves an improved catalytic process for
the selective conversion of 3-aminopentanenitrile to 1,3-diaminopentane by
reacting 3-aminopentanenitrile with hydrogen in the presence of a catalyst
of Raney® cobalt which contains from about 1 to 5% by weight of at least
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The prefzored pressure range is from5.5 to 6.9 MPa (800 to 1,000 psig).
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The inproved process according to the present invention nay be
performed either in fig ﬁ?&ﬁig%ﬁat?én vigxt Sﬂaxﬁﬁhég&ﬁtﬁﬂerﬁ{nlb”té W%-W‘ﬁ-ﬁﬁ%ce of up
to about el?ta\r’i’g'a%o:ord%(x3 ; rt]he pl:esleffiltt m\w//%ntxon is cataPyzeS qu lnigrﬁxtlajtlé co(fzial’tof an
aqueous
25  preferably containing one or more additional metals as promoters. These
promoters include nickel, chromium, molybdenum, iron and manganese.
Such catalysts and methods for preparing them are described in U. S. Pat.
No. 4,721,811 and are commercially available from W. R. Grace.
The hydrogenation reaction according to the instant invention
30 can be performed at a pressure of from about 300 to about 3,000 psig. The
upper limit is due to the practical economic considerations of running high
pressure reactions rather than due to the chemistry itself. The preferred
pressure range is from 800 to 1,000 psig. The reaction may be performed at
a temperature of from about 70 to about 140°C and is preferably carried out
35 atbetween 80 and 100°C.

The improved process according to the present invention may be
performed either in the absence of water addition or in the presence of up to
about 5 weight percent, relative to 3-aminopentanenitrile, of an aqueous
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_ When the process of the invention is carried out using a sturry of
25 catalyst, the finely divided catalyst is stirred while in contact with the
mixture containing 3-aminopentanenitrile and hydrogen. Optionally, water
and base may be present in the reactor.
The following examples are presented to more fully demonstrate
and further illustrate various individual aspects and features of the present
30 invention while the comparative example (use of Raney® Ni catalyst) is
intended to further illustrate the differences and advantages of the present
invention. As such the examples are felt to be non-limiting and are meant
to illustrate the invention but are not meant to be unduly limiting in any

way.
35
‘Example 1
Reduction of 3-ammopentanemtnle with Raney® Co catalyst water and
caustic:



way. 35 Example 1 Reduct i on of
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and fed intogpg %&hdiﬁéxﬁ fre8ud@itl X8 the desired 13-d1ammop§ﬁaﬁé‘% ﬁiréd of the

product was ?or med Hew ett ckard omat aph GC,
equi pped Wit Erom atgly ?ﬁ Ay 350 $%$W9%€F Trglfl gabore
fC|O| um (30 nthe pregsur® dsdp kiba 1011% hydrogen mswvaixefeeﬂuigmhbfamwim}mdmd a
anme i Qi zatJ det.e er f cane.
The te at ?‘gé}%&%hr g&mqarm @? Wa F@BOO éecoi'&'ér rﬁt@?@?d@akg y raising
at the rate e¢llgted pysryminutethroughquttes ren wevemamjtosed both graphicaliy e hol d.
The col um f hg@eledirBnitaly lanﬂﬁg/ﬁdhbﬁhlmgfma%gt vent 25 flow rate of
60 cc/mn helium Th ctor tor t
250[ err] C and 265] er- ?“]écah cﬁﬁ’gﬁ 5'%5?'8?89 eﬁFngFgﬁcwgduct on
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Exanpl e %o o ﬁa%&ﬁl&mﬁm? AIEERRE" CEREM (B0 fn Wdd, RRISY IO r0.250
Y mlcrometer film thickness) and a flame ionization detector employing an
- internal standard of decane. The temperature program was 60°C for 2
minutes followed by raising at the rate of 8°C/min to 230°C followed by a
15 minute hold. The column flow rate was 1.5 cc/min helium and split vent
25 flow rate of 60 cc/min helium. The injector and detector temperatures were
250°C and 265°C, respectively. Analysis of the filtered product on a water
free basis showed a 99.5% yield of 1,3-diaminopentane.

Example 2
30 Reduction of 3-Aminopentanenitrile with Raney® Co catalyst and caustic
B addition:

3-Aminopentanenitrile (5.0 grams) and 0.05 grams of 5% NaOH was
charged to a 20 ml cylindrical g’lasé bottle containing 0.10 grams Raney®
Co (dry basis, Raney® 2724). The glass tube was inserted into a jacketed

35 stainless steel tube, containing a port for gas addition and sealed. The tube
was heated and shaken at 100°C for 2 hours under 800 psig hydrogen
pressure. Upon completion, the tube was cooled, depressured and product
filtered from the catalyst. Analysis of the liquid product was performed on
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30 addition: 3- Ami nopent anenitr| I e (5 0 grans) and 0.05 grans of 5%
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grans Raneykriga) Co .(dry basi $ Agp : Th@cgmsmdosbe was
inserted into a jacketed st ai nI Pss ||hn ontaining a port for

gas addition_ and se Ied T, e 35, was ated .and s t 100[err]C
for 2 hour@ éﬁ )?gdgugsﬁnﬁgabore ¢ ?lla @he %35
conpl etion mdlbatedwbmpm convEEsion dﬁﬂxee&@mmdpemmemmle m 86:9% ¥fieldt er ed Trom

the cataly dhe liquid product was
%tflf‘ﬁ ormg exgé]n 30 mx 0.5 nm DB1701 megabore capillary col um.
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Exanpl e 3 %ﬂ%&a@{cg@ﬁ g?%ié,&g ‘%’W‘gﬁéﬁo# axﬁﬁ%g%ﬁ é&% gat al yst
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999 of 3- apigdaneRNt aPRE GC' lafa¥8® also indicated the presence of unstable
intermediates as evidenced by several broad misshapen peaks. A number of
20 high boilers were also produced in 9.2% yield.

Example 3
Reduction of 3-Aminopentanenitrile with Raney® Co catalyst without water
or base:
25 Ninety six grams (0.88 mole, 99%) of 3-aminopentanenitrile was

charged to a 300 mL Stainless Steel Autoclave Engineers magnedrive

packless autoclave equipped with a thermocouple, cooling coils, sample dip

~ tube containing a stainless steel 5 micron Mott filter and Dispersimix

turbine type draft tube agitator containing a rotating ifhpeiler. Raney® Co

30 (2.0 grams on a dry basis, Raney® 2724) catalyst was next charged to the

reactor. After closing, the reactor was purged 3 times with hydrogen. The

temperature was raised to 90°C under 50 psig hydrogen with very slow

stirring. At reaction temperature, the pressure was raised to 800 psig with

hydrogen and maximum (about 1200 rpm's) stirring commenced. Under

35 these conditions, reduction to the desired 1,3-diaminopentane required

approximately 120 minutes. GC analysis of the filtered product on a water

free basis showed a 94.6% yield of 1,3-diaminopentane and 0.9% yield of
hexahydropyridines.
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charged to a 300 nL Stainless Steel Autoclave Engi neers magnedrive
packl ess autocl ave equi pped'with a thernncouple cooling coils, sanple dlp
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t ur bi ne typelgggft tube agitator contalnlng a rotating |nng %gney Co
30 (2.0 grans on dr,y basis ne 2 st was next ¢ arged to the
reactor. After clo ng Esrdsﬁgiwﬁﬁi @@Pg@ﬁ%f/@mvw HoR BJH dgen. The
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di am nopent ane required approximately 120 m nutes. GC anal ysis of the
filtered product on a water free basis showed a 94.6%yield of 1, 3-
di am nopentane and 0.9%Yyi el d of hexahydropyridi nes.

5 WD 98/ 43941

PCT/ US98/ 06053 Havi ng thus described and exenplified the
invention with a certain degree of particularity, it should be

appreci ated that the foll ow ng clainms are not to be so limted but are
to be afforded a scope commensurate ‘wWth the wording of each el enent of
the claimand equivalents thereof. : W Claim 5 1. A

process for the conversion of 3- anlnopentanenltrlle to 1, 3-

di am nopent ane conprising the steps of: (i) contacting a m xture contai ni ng
3-am nopentanenitrile with hydrogen in the presence of a catal yst of
Raney[err] cobalt which contains 1 to 5% by wei ght of at |east one pronoter
chosen fromthe group consisting of nickel, chrom um nolybdenum iron



10 and nmanganese at a pressure in
3,000 psig) and at a tenperat UrB3iSISHERT HAS BEERT

t i me «sufwoosrIsl to convert at [ east pgppRCR{ on of] sai eCT/USIS/06053

3-am nopentanenitrile to 1, 3- e  (i1) then recoverlng
said 1, 3-di'am nopentane. 15 2. Tt@ﬂg_ﬁ&gess of daiml wherein the
pressure is in the range of 5.5 to MPa (800 to 1,000 Slﬁ and t he

to 20.7 MPa (300 to
70 to 140[err]C for a

tenperature is in the range of 80 and 100[er1nm|“|llu)mumu pr oCEss
of Caim 1l weggim: sai d contacting of said m xtur

3-am nopentanenitrile with hydrogen in the presencé of *cat al yst of
Raney cobalt is further in the presence of up to 5 wei ght % of an

aqueousscaukt iA podagss oforc dhe aconvaysibnoof1Gearhincpen@femifriteoftoari, 3 kal i
r7re tal or al falkirehfinebofpr¥ing He Q¥ of?{H 'cBitatfing 2 mixture containing
3-aminopentanenitrile with hydrogen in the presence of a catalyst of
Raney® cobalt which contains 1 to 5% by weight of at least one promoter
chosen from the group consisting of nickel, chromium, molybdenum, iron
10 and manganese at a pressure in the range of 300 to 3,000 psig and at a
temperature in the range of 70 to 140°C for a time sufficient to convert at
least a portion of said 3-aminopentanenitrile to 1,3-diaminopentane and (if)
then recovering said 1,3-diaminopentane.

15 2. The process of Claim 1 wherein the pressure is m the range of 800 to
1,000 psig and the temperature is in the range of 80 and 100°C.

3. The process of Claim 1 wherein said contacting of said mixture
containing 3-aminopentanenitrile with hydrogen in the presence of a

20  catalyst of Raney® cobalt is further in the presence of up to 5 weight % of
an aqueous caustic solution containing from 100 to 5,000 ppm of an alkali
metal or alkaline earth metal oxide or hydroxide.
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