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EP 963 975 A1 and EP 1 106 600 A2 (both BASF AG) describe processes for
preparing amines from, respectively, alcohols and aldehydes or ketones, and nitrogen
compounds using a catalyst whose catalytically active composition comprises 22-40%
35 by weight (or 22-45% by weight) of oxygen compounds of zirconium, 1-30% by weight
of oxygen compounds of copper and in each case 15-50% by weight (or 5-50% by
weight) of oxygen compounds of nickel and cobalt.
WO 03/076386 A and EP 1 431 271 A1 (both BASF AG) also teach catalysts of the
abovementioned type for aminations.
40
WO 03/051508 A1 (Huntsman Petrochemical Corp.) relates to processes for aminating
alcohols using specific Cu/Ni/Zr/Sn catalysts which, in a further embodiment, comprise
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30 aldehydes, ketones). The formation of methane by hydrogenation of carbon monoxide

(CO) leads, owing to the large amount of heat of hydrogenation released, to a
"runaway risk", i.e. an uncontrolled temperature rise in the reactor. When CQ is
scavenged by amines, methyl-containing secondary components are formed.

35  In the amination of diethylene glycol (DEG), there is, for example, an increased
tendency to form undesired methoxyethanol or methoxyethylamine. Methoxyethanol is
toxic, can be removed from morpholine only with difficulty owing to its physical
properties and can thus lead to problems with regard to specification and product
quality.

40
In the case of the example of the amination of diethylene glycol (DEG), the
"decarbonylation” is viewed in particular as the sum of undesired components
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The reaction mechanism of the amination of primary or secondary alcohols is assumed
to be that the alcohol is initially dehydrogenated to the corresponding aldehyde at a
metal site. In this reaction, the copper or else nickel is suspected to be of particular

10 significance as a dehydrogenation component. When aldehydes are used for the
amination, this step is not needed.
The aldehyde formed or used can be aminated by reaction with ammonia or primary or
secondary amine with elimination of water and subsequent hydrogenation. This
condensation of the aldehyde with the abovementioned nitrogen compound is

15 suspected to be catalyzed by acidic sites of the catalyst. In an undesired side reaction,
the aldehyde can also be decarbonylated, i.e. in that the aldehyde function is
eliminated as CO. The decarbonylation or methanization is suspected io take place at
a metallic site. The CO is hydrogenated to methane over the hydrogenation catalyst, so
that the methane formation indicates the extent of decarbonylation. The

20  decarbonylation forms the abovementioned undesired by-products, for example
methoxyethanol and/or methoxyethylamine in the abovementioned case.

The desired condensation of the aldehyde with ammonia or primary or secondary
amine and the undesired decarbonylation of the aldehyde are paralle! reactions, of

25  which the desired condensation is suspected to be acid-catalyzed, while the undesired
decarbonylation is catalyzed by mstallic sites.
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30
In the cycle gas method, the starting materials (alcohol, aldehyde and/or ketone,
hydrogen and the nitrogen compound) are evaporated in a cycle gas stream and fed to
the reactor in gaseous form.
The reactants (alcohol, aldehyde and/or ketone, the nitrogen compound) may also be
35 evaporated as aqueous solutions and passed fo the catalyst bed with the cycle gas
stream.

Preferred reactors are tubular reactors. Examples of suitable reactors with cycle gas
stream can be found in Ulimann’s Encyclopedia of Industrial Chemistry, 5th £d., Vol. B
40 4, pages 199-238, "Fixed-Bed Reactors".
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abovenenti oned catal yst support materials, and conprises essentially
the fol | owiThg catilsts drd@sddin sublira 824 Tdit the catalytically active composition ground to

30  powder is introduced into the reaction vessel or that the catalytically active
composition, after grinding, mixing with shaping assistants, shaping and heat
treatment, is arranged in the reactor as shaped catalyst bodies - for example as
tablets, spheres, rings, extrudates (e.g. strands),

35  The concentration data (in % by weight} of the components of the catalyst are based in
each case, unless stated otherwise, on the catalytically active composition of the
finished catalyst after its |ast heat treatment and before Its reduction with hydrogen.

The catalytically active composition of the catalyst, after its last heat treatment and

40  Dbefore its reduction with hydrogen, is defined as the sum of the masses of the
catalytically active constituents and of the abovementioned catalyst support materials,
and comprises essentially the following constituents:



zi rconi um &40 (zr02), oxygen conpounds of copper, nickel and
. cobalt and oxygen conpounds of tin. The sum of the abovenenti oned
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of those udBeP¥n the process according to the invention does not
35conprise any further catalytically active corrponent either in

el enental ofheldleiABh afc@\/éréogniéﬂrsﬁgﬁoﬂﬂém\fél'hﬁ\% (i cffﬁ% uEhlic

the catal ytical tion | for aI s
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are excl udey of inesradii®MWspecially oxidized, form.

The catalytically active composition of the inventive catalysts and of those used in the
process according to the invention preferably does not comprise any silver and/or

30 molybdenum, in each case either in metallic form (oxidation state O) or in an ionig,
especially oxidized, form.

Ina pérticu!arly preferred embodiment, the catalytically active composition of the
inventive catalysts and of those used in the process according to the invention does not
36  comprise any further catalytically active component, either in elemental or in ionic form.
in the particularly preferred embodiment, the catalytically active composition is not
doped with further metals or metal compounds.
Preferably, however, typical accompanying trace elements which originate from the
metal extraction of Cu, Co, Ni, 8n, are excluded therefrom.
40
The catalytically active composition of the catalyst, before its reduction with hydrogen
comprises in the range from 0.5 to 8.0% by weight, particularly in the range from 0.6 to
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silicatds. O’PW@@I urries of the sparingly soluble 35 zirconium
conpounds can be prepared by suspending fine pomders of these
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35  zirconium compounds can be prepared by suspending fine powders of these
compounds in water with vigorous stirring. Advantageously, these slurries are abtained
by precipitating the sparingly soluble zirconium compounds from aqueous zirconium
sait solutions by means of bases.

40  The inventive catalysts are preferably prepared by means of a coprecipitation (mixed
precipitation) of all of their components. To this end, an aqueous salit solution
comprising the catalyst components is appropriately admixed with an aqueous base -
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40 The impregnation is likewise effected by the customary processes, as described, for

example, in A. B. Stiles, Catalyst Manufacture - Laboratory and Commercial
Preparations, Marcel Dekker, New York (1983), by applying an appropriate metal sait
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The catalysts prepared, for example, as described above are stored as such and, if
appropriate, treated. Before they are used as catalysts, they are typically prereduced.
35 However, they can also be used without prereduction, in which case they are reduced

under the conditions of the hydrogenating amination by the hydrogen present in the
reactor.

For prereduction, the catalysts are expdsed to a nitrogen-hydrogen atmosphere first at

40  preferably from 150 to 200°C over a period of, for example, from 12 to 20 hours, and
then treated in a hydrogen atmosphere at preferably from 200 to 400°C for another up
to approx. 24 hours. This prereduction reduces a portion of the oxygen-containing
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t t f | f 00 to
383@“& g][ gfg ca9§B%§ %Jn&‘?%ﬁ%ﬁo‘% 3R gd P%F fc%ﬁﬁgs% hyrﬁnﬂfgynbll 250C.
in part] cul® ﬁ?oq%ﬁ’nﬁ’rﬂ"?ﬁs FBHE S G eFPt%lly‘f d'kﬁ%aﬂlﬁﬂ’@méﬁﬁ’ sdoichiometric

| i qui d-25haseawbier slighilypopsisisiahjonRikc araout pet mble of aigosiiabydreell gaiuby i s
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are fed into the reaction vessel', preferably to the reaction 15
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Especially ammonia is used generally with a from 1.5- to 250-fold, preferably from 2- to

100-fold, especially from 2- to 10-fold molar excess per mole of alcoholic hydroxy!
group, aldehyde group or keto group to be converted.
35  Higher excesses both of ammonia and of primary or secondary amines are possible.

Preference is given to employing an offgas flow rate of from 5 to 800 standard cubic
meters/h, especially from 20 to 300 standard cubic meters/h.

40 The amination of the primary or secondary alcohol groups, aldehyde groups or keto
groups of the reactant can be performed in the liquid phase or in the gas phase.
Preference is given to the fixed bed process in the gas phase.



When wor Ki rPd: 80¢78he gas phase, the gaseous reactants (al cohol,

- al dehyde or ketone plus ammonia or am ne) are passed over the
catalyst in the presence of hydrogen infsa gas stream preferably

hydr ogen, selected so as to be sufficiently large for evaporation, at
20pressures of generally fromO0.1 to 40 MPa (from1 to 400 bar),

pr ef er abl y Wieynw@king indhe BiuidRzhasendineerepeteifite fadohgl, éidenmydd oketenehlddPa. The
t enper at ur egnrhéHia ienime)iafobdsedt Shudneolsd), cRitiRg Q?cﬂ]@gﬁéﬂ, byer ieQizkapRtt 0
350, part | GAL Kokl WO i 8 Ped BESGGEABLHy heQT L0 bR, B i Tauid
nor e preferH% %/1 om 0 : e_reaction enferature In

hydr ogerrat iPRgSGRPRESEER oengiadu g edo 3 ifFrdsbAYLbat) Brefrsprly BoM ¢ 1 1 om
80 t o 350C,2528pmmdre preterably forond BR5MP3 GOC enmreedtencabl genbrabyird0 60 to
%2500- bTlhe f350¢ tartichgry frsad oo & @doy@,tpr@r@ﬁébry?mrrbﬁzlo% @hft:_, %éﬂi@r@#é?é/cﬁ—’y Olr
rom bel ow. iy r I obt al ne a cycle
gas met hod .from %@?Qt@ﬁ@@%ﬁ %%%rfﬁ’% rqs%pgzte %% \8/ e(‘ﬁ(?g’p} %tr‘?@e JEIE FQEIX‘/’J'QP@ t he
range fromPi2BRIMPee erengSiBlectles casdlystnpui €paos velecity isgrierally imihedarge,

al dehyd® orfrokeetDdheo pég, dréfermbly dlormdat &l 3/lef ardbeste podferatey fran @.2300@.Kg of The
hydrogen i sudof@h 4i9cHyBE of @asHe! RPiitgiedr 5@l ' :

400 |, pref géqibi iH'y Sﬂ taﬁmq@p? o.EﬂQLQropy%%b%%%éﬁggéur%.;geﬂr%éna@’ e
al cohol , al Vc%ca&re PG LM B SHIERE Ve RO A (TR TP UPane Ak
havi ng beernaiBrmsiolidenc & etftviana ahgolctimethyli adies. It 8.appRpyiatedshaaithe

per f or manc ecarftarithbefam thay arerfedihtothe edatiesvase kpengsy @ithé esastdd om
that of{st hge@pimgtd on of alcohols in that at |east stoichiometric
anounts of hydrogen need to be present in the am nation of al dehydes
and ketones. Both in the case of operation in the |iquid phase and in
t he case ofVigierakingit thagaidagashamisheracadiants &lgebelsaldehyde or ketane plus

hi gher t enpemadnisr @ranams) afd gsesd oxethalchiapeeia i eseabsloftatiabysh gdr | y
space Vel OGkbafiSreibhBlyHyBRIM Solblled B%a{ RABILABIMRIREL for et ! S
fromt% sum of th rtl grqets\%ar@;ao& tﬂe 8@}; }a\t Qg a]g nt, of the
al cohol?” alPHetil§a Cbye emy BoR7s 't ™ TR 40% pary pEeteragiy fpp Q- 110 10
product s f dftaaosmereferabhalsm 60 te 8P a. bite empersdireaior the eathation oftaicohols

t enper at ur ese garedil fred, 8016 38070, patitAE|fior T00Ne38@C, Pigfdraljiyefdn L0 to
hydrogen Unrba, ifto SRAEAD rbfAM00 BsPLE TR ot hberkdlidsifmgase of
conti nuous ,operati.on in fhe @ghu p cﬁe and 1 n i’[rcfase 0 .

cont i nuous "BYEPEEIEHaPIa ! g 5.88d ¢lppesae sweraliiimRm 0 Sagént can
be ci r &3 atpediculgietdmed0 i I08°¢, psefanaliydigen1 0050t & he dvwato/the fikexd catalyst
arranged ased nfdyediths tom dbolByr fafn BEIMANNRIERUS bAY sticf i§ BleRBAtY i LY

10of the r | ) aped catal yst bodies in the reactor
W th inert?Egaﬁ:rl??%géf&y@%éa%ﬁ?ﬁ?@" themas it were., The proportion of
packi ngs i nneGeRly

ttourly grece velpely it 9esrellinyhg@nge b I 1tte 280d prafarabhpy
vol unme, parfioircibiol 05 Kg drac@bolt aldg@dpar ketorieyperitibioieatanst (bed ywhmtd) ot ar
from 4Qpt o ey parts by vol une.

The hydrogen is fed to the reaction generally in an amount of from 5 to 400 |, preferably
in an amount of from 50 to 200 | per mole of alcohol, aldehyde or ketone component,
the amounts in liters each having been converted to standard conditions (S.T.P.).

35 The performance of the amination of aldehydes or ketones differs from that of the
amination of alcohols in that at least stoichiometric amounts of hydrogen need to be
present in the amination of aldehydes and ketones,

Both in the case of operation in the liquid phase and in the case of operation in the gas

40 phase, it is possible to use higher temperatures and higher overall pressures and
catalyst hourly space velocities. The pressure in the reaction vessel, which results from
the sum of the partial pressures of the aminating agent, of the alcohol, aldehyde or



15 The wat €fF 8947Beaction formed in the course of the reaction (in

- each case one nole per nole of al cohol group, aldehyde group or keto
group converted) generally .does not hawg a disruptive effect on t he
degree of conversi on the reaction rate, the selectivity and

catal yst | ifsmened Yriee Teackiongrredusisdompsst Bk f aprppriaipof Ff@m@at e at
-t her ef r om uhe tdmpehaunes skeqifiedf istaperopgately immnegsed du dtectifg hydagemletobye

distillati afbsird@reAtfid®rprédi@rd eaction effluent has appropriately been
deconpressed, the excess hydrogen and any excess am nati ng agent

present are_renoved therefromand the resulting crude reaction
broduct § s BRI I8 E2SS B CoBKMRYE 855108 1 FNE RARSe LI Mhacerer oh.

Sui t abl e wordktipiops opersi@sindhiegalgiase Heeexdess amkatind sgent carEf dircabBd600
A and EP 1 3danhaAnLBydrbgdid BASF AG). The excess aninating agent
and the hydrogen are advantageously returned back into the reaction
zone. The same applies to any inconpl eteI?/ converted al cohol,

al dehyde orWhen basatabisbis seanded soniinedibeddt manbe advastagsgusiey theselestitity
by- pr odifct sofwhd rehctneo ol ke BRshatiaatddast Boiad it tedatiackith ko phékengs, fo

synt hesi s. WQQH&E%@%VF&? "ltt'%rHr o%ﬁhé?ﬁaéléiﬁéﬁrqs%adaﬁoﬁs?plte gra‘ﬁé{ rﬁa;gas
Sondansar + e B SIS Batscbvolne; H%'%QL\Q%’B’E*’E%“&PS% B0 barig B AL R AN Bt s

in the prodﬁ@uﬁéﬁ@mdioﬁQSQ@aﬁﬁbymiwm| on are, as well as anmonia, 35
primary and secondary am nes. is possible by the process according

}Qg }?Ih\el 15@’ ‘é]'_ﬂe' V%GII %zg@f %Ee%g'rt %é%@f thé‘%ﬂﬁ% (&{ eatcggagé)&[@%%i"e per
hydrogen (Hjo" 51 15 R5? PRy o BroNP Ry Keto GIAp SaNYayiedkargrally does not
C3. 12-cycl dwvawdlsrmtwgﬁﬁ@tmﬂh%@ﬁgne@gf agpveggion,dhk waytdrkte, the selectivity
di alhkyl ag'z real tkevbatalyamfeﬁmecsnc&@1hesﬂéfafd<adpamna@a,1 d@%l‘ean?c%@}é gt:erlé\ﬁcﬁ‘g lr&mm the
tsgget ﬁ: ar\i&k%{d@-ﬁ@ EQ%ZE?EM q‘iry%ﬁ@ﬁﬂ%g)a\{?ois’[@%g hydrggeny( H), al kyl
such as?®1. 20- al kyl, cycl oal kyl such as C3-12-cycl oal kyl,
hydr oxyal kyhftes ﬂwrrea@omeff@ewmsmy@pr@tety baei decinoyéssed.che ascess hydrogen
Cl1. 20- ani n%ﬂd@kﬁex&%@aﬂ‘?ﬁ%hbﬁb@m Fsdahiark rérhelRd #Seréidont Bnd the resulting
hydr oxyal kYArQJE ﬂgalolﬁ)blrodu% :g?)ﬁﬁli%dk%lr e?.éilﬁae a%ct%;o%al rectification. Suitable
workup processes are described, for example, in EP 1 312600 Aand EP 1 312598 A
25  (both BASF AG}. The excess aminating agent and the hydrogen are advantageously
returned back into the reaction zone. The same applies to any incompletely converted
alcohol, aldehyde or ketone component.

Unconverted reactants and any suitable by-products which are obtained can be

30 returned back into the synthesis. Unconverted reactants can be flowed again in the
cycle gas stream over the catalyst bed in batchwise or continuous mode after
condensation of the products in the separator.

Aminating agents in the process according to the invention are, as well as ammonia,
35 primary and secondary amines.

It is possible by the process according to the invention to prepare, for example, amines
of the formula |

R3
Rt
\
N-—C—R¢
STHR

40 R? ()



15al koxyal B 604dBal kyl ani noal kyl such as C3.32-di al kyl ani no- al kyl ,
. al kyl am noal kyl such as C2.30-al kyl ani noal kyl, R5-

(OCR6R7CR8BRY) , , - (OCR6R7), aryl, heterogyyl, aralkyl such as

C2. 20- ar al kyl heteroaryl al kyl such as C4_ 20- het er oaryl al kyl ,

al kyl aryl such m¥hie?. 20-al kyl aryl, 20al kyl heteroaryl such as

C4- 20- al kyl heteroaryl, and Y- (CHZ),,, NR5 (CHZ)C or, together,

- (CH2) 1- X- ( CH2)gmRror 52 and 54atré’9§ém%}'dr l)éutﬁ(aé )alkyi © ckgaﬁﬁfl’

e e o e s
n al

et hyl , a@oi’q? gH)Z/ CHRS5, oxygerﬁ“(oeyaikxéLﬂw"ewam'eyawS 33I(§3-3N( 510)2

hydroxyl C2. 20- al kyl am noal k)d:allqualﬁiaaﬂm adyiaérhmi(lantmmbkwaralla,ﬂan@ an

integerfromlto 30 and j, Kk,giu AREECEACH eg
The process according to the |a gggqsgn tfer%g% P/gﬂé)re era 38/%:‘ %%*322 use
t

for preparing an 40am ne | ing a primary or secondary al cohol
of the fornmula 11 PF 60473 15 R3 HO--R4 (11) and/or an al dehyde
and/ or 1@ ket on@RoR+ t he for mul ard/ka hdkdgeBQH), alkyl such as Ci.ao-alkyl, cycloalkyl

such as Ca.qz-cycloalkyl, hydroxyalkyl such as Ci.z0-
hydroxyalkyl, aminoalkyl such as Ci.ag-aminoalkyl,
hydroxyalkylaminoalkyl such as Co.gp-
hydroxyalkylaminoalkyl, alkoxyalkyl such as Ca.ap-

15 alkoxyalkyl, diatkylaminoalkyl such as Ca.a-dialkylamino-
alkyl, alkylaminoalkyl such as Cz.as-alkylaminoalkyl, R5-
(OCRSR?CRBR9),-(OCRERY?), aryl, heteroaryl, aralkyl such
as Cr.zp-aralkyl, heteroarylalkyl such as Cypp-
heteroarylalkyl, alkylaryl such as Cr.zp-alkylaryl,

20 alkylheteroaryl such as Cez0-alkylheteroaiyl, and Y-
{CH2)m-NR5-(CHy)q or, together, -(CH2)-X-(CHz)m- or

R? and R# ' together are -(CH2)-X-(CHz)x-,

25 R5, R are each hydrogen (H), aikyl such as Cis-alkyl,
alkylphenyl such as Cr.ap-alkylphenyl,

RS, R7, R8, R® are each hydrogen (H), methyi or ethyl,
30 X is CH2, CHRS, oxygen (O), sulfur (S) or NRS,
Y is N(R1%,, hydroxyl, Caos-alkylaminoalky! or Ca.2o-
dialkylaminoalkyl,
35 n is an integer from 1 to 30 and
i k,Em, g are each integers from 1 to 4.

The process according to the invention therefore preferably finds use for preparing an
40 amine | by reacting a primary or secondary alcohol of the formula Il



with a nitr%@%—f@orrpound of the formula Il where Rl, R2, R3 and R4
- are each as defined above. The reactant al cohol may al so be an am no
al cohol, for exanple an am no al cohol @f the formula Il. As is
evident fromthe definitrons of the R2 and R4 radicals, the reaction
can al so be effected intrfanolecularly in an appropriate am no

al cohol, am no ket oneitor-CanRnho al dehyde. 20 To prepare the am ne I,
in a purely formal sense, a hydihogen atom of the nitrogen conpound
1l is accordingly replaced by the R4(R3)CH radical with rel ease of

one ol ar g 'léﬂf’er é‘%ﬂ&eh&{js\é@&ra ketone ofxﬁbefoﬁ‘éﬁg?f?gr Greor ding to the

i nvention pr nds use in preparation of a 25cyclic
am ne of the fornula |V 1R12 R in which 301R11 and Rl2are each
hydrogen (H), al kyl such ag Cl- to C20-a|ky|O cycl oal kyl such as 03-
to Cl2-cycl oal kyl, aryl, teroaryl, aralﬁé%ﬂ§¥§h as C/- to
020- ar alzkyl , and al kyl a1l sitch ag,CW to I Iaryk is CH2, CHR5,

oxygen (0), NR5 or NCH2CH2OH and F 60473 16 Rl, R6, R7 are each as

defi ned above by reacting an al cohol of the fornula V5 R6 R7
with a nitrogen compound of the formula Il

R1
\N--H
R2/
(),
10
where R, R?, R? and R#* are each as defined above.
The reactant alcohol may also be an amino alcohol, for example an amino alcohol of
the formula Il
15

As is evident from the definitions of the R2 and R* radicals, the reaction can also be
effected intramolecularly in an appropriate amino alcohol, amino ketone or amino
aldehyde.

20 To prepare the amine |, in a purely formal sense, a hydrogen atom of the nitrogen
compound Il is accordingly replaced by the R4R3)CH- radical with release of one
molar equivatent of water.

The process according to the invention preferably also finds use in the preparation of a
25  cyclic amine of the formula iV

R6 z -
R1 SN R12
r1
in which
30 R'"andR™  are each hydrogen (H), alkyl such as Cs- to Caxo-alkyl, cycloalkyl such as
Cs- to Crz-cycloalkyl, aryl, heteroaryl, aralkyl such as Cs- to Cae-aralkyl,
and alkylaryl such as Cs- to Czo-alkylaryl,

Z is CHz, CHR?, oxygen (O), NR® or NCH,CH.0OH and



(V) R11R12 PF8047% t h ammonia or a primary am ne of the formula VIII

+ 10R1-NH(VI'II'). The substituents RI to 512, the variables X Y, Z, and
the indices j, k, I, m n and q in the4gonpounds |, IIl, IIll, IV,V, Vi
and VIl are each independently defined as follows: 15RI, R2, R3, R4,
R6, R6, R7, R8, R9, R10, R11, R12: -hydrogen (El'), R3, R4: -alkyl
such as Ci. @*BR%\IRZWE e@ﬁh@@@mwamem al kyl, such as methyl, ethyl,
n- pr ol DYl , 20i sopropyl n- but yl , |sobutyl sec-butyl , tert-butyl,

n- pentyl , i |?1¥|an aﬁ:% 5IRg pentyl 1, 2-di et hyl propyl ,

n- hexyl , exy sec- exy cyc pentylnethyl n- heptyl, isoheptyl,
cycl ohe Inethyl n-octyl, |sooctyl 2- eghylhexyl, n- decyl ,
2-npropy|-n-hepty| n- tridecyl 2-nt ut -n nonyl and

3-n-butyl - n-nonyl, 25- hydroxyaHk) I H 20- hydr oxyal kyl ,
preferably C1, 8-hydroxyal kyl, nor przef er ably am{Wydr oxyal kyI such
as hydroxynet hyl, 1- hydroxyet hyl , o2t hydrogy‘et hyl, 1-hydroxy-n- propyl,
2- hydr oxy- n-propyl, 3-hydroxy-n- propyl 1 (hydroxynethyl)ethyl,
30- am noal kyl such as G .20-am noal kyl, preferably C e-am noal lw,
such as amiwithresrheria oPa primayeriyd of tBe m'muie-VJJ; 1- di net hyl et hyl ,

2-am no-n-propyl, 3-am no-n-propyl, 4-am no-n-butyl,

5-am no-n-pentyl, N (2-am noet Ryl )m2 mF\E et hyl and

N- ( 2- arfPnoet hyl ) ani nonet hyl , 35- hydzr oxya @I am noal kyl such as

C2. 20- hydr oxyal kyl am noal kyI preferably C3. 8-

hydr oxyal kylhersubstdddmyd R' ®IR'R s vdrzbley A ¥xZ einkytheuntiney Netihv| nand q m
2-(2-hydro efyh

60473 17 ngfé &%C%%),RIQHI, ’W_Va\ﬂ%na‘\/ﬁI,Zareg%selérfe%éa@%ﬁé{érﬂiwcjgﬁ}a}e{e{é&gﬁws

R5- (OCHR?CHRQ 6)CB nore preferably R5-(0Cl-12CHR9), ; (0CR6RY),
al kyl arfPnodt'k§ %"u%‘hRésR 7,39, BLIYL &1 RAal kyl , preferably

C2. 20- al kyl-am hparolsr (H)5nor e preferably C2. 8- aI kyl am noal kyl , such as
nmet hyl am nonet hyl , 2-met hyl - am noet hyl, et hyl am nonet hyl,

2- et hyl am rgge[;{‘byl and 2- (i sopropyl am no)ethyl, (R5)FI N (CH2)q,

- alkyl such as Ci.20-alkyl, preferably Ci.14-alkyl, such as methyl, ethyl, n-propyl,
20 isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl, sec-pentyl,
neopentyl, 1,2-dimethylpropyl, n-hexyl, isohexyl, sec-hexyl, cyclopentylmethyi,
- n-heptyl, isoheptyl, cyclohexylmethyl, n-octyl, iscoctyl, 2-ethylhexyl, n-decyt, 2-n-
propyl-n-heptyl, n-tridecyl, 2-n-butyl-n-nonyl and 3-n-butyi-n-nenyl,

25 - hydroxyalkyl such as C1.20-hydroxyalkyl, preferably C+.s-hydroxyalkyl, more
preferably Cia-hydroxyalkyl, such as hydroxymethyl, 1-hydroxyethyl, 2-hydroxy-
ethyl, 1-hydroxy-n-propyl, 2-hydroxy-n-propyl, 3-hydroxy-n-propyl and 1-(hydroxy-
methyi}ethyl,

30 - aminoalkyl such as Cq.zc-aminoalkyl, preferably Ci.s-aminoalkyl, such as
aminomethyl, 2-aminoethyl, 2-amino-1,1-dimethylethyl, 2-amino-n-propyl,
3-amino-n-propyl, 4-amino-n-butyl, 5-amino-n-pentyl, N-(2-aminoethyl)-2-
aminoethyl and N-(2-aminoethyl)aminomethyl,

35 - hydroxyalkylaminoalkyl such as Caze-hydroxyaikylaminoalkyl, preferébly Ca.g-
hydroxyalkylaminoalkyl, such as (2-hydroxyethylamino)methyl, 2-(2-hydroxyethyl-
amino}ethyl and 3-(2-hydroxyethylamino)propyl, '



Y-(CHZ)mNﬁg:Fé )q, 10 heteroaryl al kyl such as

C4. 20- heteroaryl al kyl , such as pyrid-2-ylnethyl, furan-2- ylnethyl,
- pyrrol-3-ylnethyl and i mdazol -2-ylnethyl, alkylheteroaryl such as
CA20- al kyl heteroaryl, such as 2-met hyI -13-pyridinyl, 4,5-di-

15met hyl i mi dazqds D?a TC?RBﬁ%t Fﬁ%b@z{é béby%qi)%}ﬁ?&ﬁl’ébyfoﬁwﬁ 'ch}fE

het eroaryl such ri nyl, pyri pyr 2|nyI
pyrrol -3-yl, |rﬂr%§f ﬁy% (92}’2 Rir 'ﬁRde 3-furanyl, 20Ftl,

R4: cycl oal kyl such as C3-12-cycl oal kyl, preferably C3. 8- cycl oaI kyI
such as cycl opramgismindg| Ql@blta‘smza&é‘lﬁ)}i@ﬁﬂﬂélw préfeRIbANENN hik EﬁMfHo@iRﬂPtW
and cyclpoctyl ’m&QhPef%%g%% QIk¥1EWn%Eﬁ<EPﬁ5%lasq'ﬁ&hg%rﬁng S%Fr‘{/r 2-methyl-

25- al koxyal kyl 'suc
C2. 20- al koxyal I&NOShR, @trﬁ’aé?'%‘?'ﬁ%tw %2“8 &’WW&?W isapyfeylagyno)ethyl,
met hoxynet hyl , (BYHbx(EMehyl , n- propoxynet hyl, isopropoxynethyl,

n- but oxymet hyl , i sobut oxyrret hyl , sec-butoxynethyl, tertbutoxynethyl,
1- met hoxyet hyI {Eﬂ"f thyI , nhore preferably C24- al koxyal kyl ,
30 di al kyl am noa suc Om-di al kyl am noal kyl , preferably

c3_20- dl%l kyl ani noal kyl, nore preferably C3.10-dial kyl am noal kyl ,
such as N, N-di netdrgdraawicmm fy Ty o0 (it chbatyibliaglyd uahian @y Dlyinhethyl, furan-2-

2- (N, N-di net hyl t hyl
2- ENN— di |blrjr:ay| é@?&?@%‘ﬁ@@é gln%“tiﬁ%l% $ﬂ%£§g%?ﬁa%g) e%/hyl and

352- (N, N-di i sopropyl am no) et hyI 3- (N, N-di et hyl am no%pro
(R5) 2N- (CH2) q, ¥ @'Pfeé%!’i sieh shEmpialkyinetesaiyingtch as 2rmagthyldypyridiny, 4,5-di-
1-anthryd , 2- amtdinylimidazd-BylaBHnfethyl-2-fpaef @andbliyetiyieqytrazidkd, napht hyl and
2-napht hyl , nore preferably phenyl , 40-al kyl aryl such as
C7. 20-al kyl aryl_ . prefer J
2-met hyl phenyl "E8TREYIRYF ﬂ%%wnalwl ?#e?%?ﬁ‘ﬁﬁgrﬂ}”dmﬂ Wr%'%tmgf?'iﬁiﬂnyl
2, 5- di met hyl pWEﬁ9¥01 22" ~Wramyt g ., 3, 4-di et hyl phenyl ,
3, 5-di net hyl phenyl, PF 60473 18 2 3,4-trimethyl phenyl,

, 3, 5- tgg madah iz@{aeﬁyl 2 3,6-tri rrethyl phenyl, 2,4, 6- tri met hyl phenyl ,

2

2eth|heni hI n -n-pr | phenyl ,

3-n- p?/ OByI p% en I%EHISX ?)‘%/%’ﬁ P%ﬁi‘@%l prtger}éLlS(Czsa-cyé?oa?}P)X sBQh agl cyclopropyl,
cyclobutyl cyclopentyl cyclohexyl, cycloheptyl and cyclooctyl, more preferably
cyclopentyl and cyclohexyi,

25 - alkoxyalkyl such as Cogp-glkoxyalkyl, preferably Caz.zo-alkoxyalkyl, more preferably
Ca.g-alkoxyalkyl, such as methoxymethyl, ethoxymethyl, n-propoxymethyi,
isopropaxymethyl, n-butoxymethyl, isobutoxymethyl, sec-butoxymethyl, tert-
butoxymethyl, 1-methoxyethyl and 2-methoxyethyl, more preferably Co.4-
alkoxyalkyl,

30

- dialkylaminoalky! such as Cs.so-dialkylaminoalkyl, preferably Cs.oo-dialkylamino-
alkyl, more preferably Cs.so-dialkylaminoalkyl, such as N,N-dimethylaminomethyl,
(N,N-dibutylamino)methyl, 2-(N,N-dimethylamino)ethyl, 2-(N,N-diethyl-
aminojethyl, 2-(N,N-dibutylamino)ethyl, 2-(N,N-di-n-propylamino)ethyl and

35 2-(N,N-diisopropylamino)ethyl, 3-(N,N-dimethylamino)propyl, (R8)z2N-(CHa)q,

- aryl such as phenyl, 1-naphthyl, 2-naphthyl, 1-anthryl, 2-anthryl and 9-anthryl,
preferably phenyl, 1-naphthyl and 2-naphthyl, more preferably phenyl,

40 - alkylaryl such as Crao-alkylaryl, preferably C7.12»alkylpheﬁyi, such as
2-methylphenyl, 3-methylphenyl, 4-methylphenyl, 2,4-dimethylphenyl, 2,5-
dimethyiphenyl, 2,6-dimethylphenyl, 3,4-dimethylphenyl, 3,5-dimethylphenyl,



Saral kyl sUFRBI3C7-20-aral kyl, preferably C7i 2-phenylal kyl, such as
- benzyl, p-nmethoxybenzyl, 3, 4-dinmethoxybenzyl, 1-phenethyl,

2- phenet hyl , 1- phenylpropyl, 2- phenyl prygpyl , 3- phenylpropyl

1- phenyl but yl tyl,  3-phenyl put and 4-phen butyI nor e
preferably ben22§:7"E %MHW%£W”‘?¥WE’B%¥'W“WD thdrbenyl B4 &r R2

and R4 t oget hertrimetbylghenyCREhpke(dHRphylphgmb petbyitensts 2-ner®bm)lﬁhenyl
(02 4 - (CHRMBiopyipRH) fnd 4 nipr3BIoRenyi- (CHR) - 0-(O2) 2,

- (CH2) - NR5- (CH2) 2-, -(CH2)-CHR5-(CH2)2-, -(CH2)2-0 (CHZ) 2-

- (CH2) 2- NS(O—IZQ (OH2) 2- CHR5- (f g{ - CH2- O

- CH2- NRS- ( CH) §re Iky] Pyt 261 e pielyy) preferghy %12’9&2“3’*&'#1@5/%“05@&@65@/'

01. 20-al kyl, pmﬁemambynmi SA-dimeiHoxytsameyl, apharetity |2-phenbipl], 14phpndpyl
i Sgpre ﬁfy: : netg Wyl 2lghehibsbyl, 3 Fier?/!t}&ﬂ vl Iﬁﬁg'{ehylgﬁﬂ'l}’baphgn)@cﬁml}’é phenyl-
i sopentyl, s

i sohexyl, sec- r?@&r%'¥44pﬁeen§fb§& mdrgﬁgeé?r%ly bﬁmé%ﬂ heggtbgi&a@{j%- p%néthyi

2 et hyl hexyl, nore preferably 014-al kyl, or 20 RL and R2 together are
- (OH20)g - %- ( Cii2 ekoel mboapawehtogsthen( ﬁH&}«BCHz),-)(&H?gM— grot §ddR)a--(CHy) 3—,

ot B R o

- (OH2) 2- CHRS @z 2, <(CHz)-CHR®-
- CH2- CHR5- (O—IZ)(§H2)2'2§H2F@S(C O -CHa1N5Sﬂ CHFJB-efCé'ﬁzéﬁﬂ@s Gratkyl , such as
nmet hyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec- butyI and
tert-bu1t5yl 1R1P ef er abI y nethyl and ethyl, nore pref er abI y nmethyl, 30

al kyl phenyl , 074 | Kyl such as 2- et hyl phen

3- et hyl phenyl Fﬁ§| % ?pr%‘ex%%@% F tgei sthyl - pr%y[

2, 5-di net hyl phé’?r@PfOPan@U lmbhgyl |§ﬁ@hwl teg-mﬁsdtummﬁﬁsﬂl ipbreeniyll, sec-pentyl,

g g di rzrez hyl gh%rﬂwaenng,b 1,,2Jam52wmwﬁrh@@y;sch&yl séc-hed, dﬁﬁ‘éﬂtﬂh i Ety .
y O, y 4 v P 2, 5-, an

353, 5- dj.decyl pheor? ,’ |Oﬁtygé2rtt| cu ghr/ Cg@;%ea?t%/ﬁ Jhal%yl T R6, R7, R6,

| R3: .-rfethyl or ethyl, preferably nmethyl, PF 60473 19 al kyl such as

Cl- to C20-al ky¥' anéﬁétqmmeyarewdﬁ%m@l—izﬁko Qmscykcﬁwﬁcldwh— ~(@Hyh-,

g;at e[ oagl0 alr addféls— S0 s@s(ﬂ}?* t(@r@@ (@H@)lz-kXszmid5 @Hg)l, g{hz@uﬂag,as
- to a yl _ \ e,

oxygen (0), su Ifg P PO pre éf%?ﬁ {EAT ey s oS

23"

preferably NH? { ﬂ3“
25

RS, R0
- alkyl, preferably Cq4-alkyl, such as methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, sec-butyl and tert-butyl, preferably methyl and ethyl, more preferably
methyl,
30
- alkylphenyl, preferably Cr.so-alkylphenyl, such as 2-methylphenyl, 3-methyl-
phenyl, 4-methylphenyl, 2,4-dimethyiphenyl, 2 5-dimethylphenyl, 2,6-dimethyl-
phenyl, 3,4-dimethylphenyl, 3,5-dimethylphenyl, 2-, 3-, 4-nonylphenyl, 2-, 3-,
4-decylphenyl, 2,3-, 2,4-, 2,5, 3,4~, 3,5-dinonylphenyl, 2,3-, 2,4-, 2,5-, 3,4- and
35 3,5-didecylphenyl, in particular Cr.p0-alkylphenyl,

RS, R7, R, R
- methyl or ethyi, preferably methy,

40 R R2



C2. 20- al kyl%{:nﬁq{gél kyl, preferably C2-16-al kyl am noal kyl, such as

- met hyl am nonet hyl , 2-net hyl am noet hyl, ethyl am nonet hyl ,

2- et hyl'am noet hyl and 2- (i sol5propyl ani{go) et hyI

03. 20-di al kyl anj npal kyl 16-dj a noa ch as
di met hyl ami‘nomst FW@T” h% &ﬁ@e&;‘? ‘Sﬁ %’8&% llsucéaﬁll tﬂ Za?ﬁcl%%?'[h WV

2- (di - n- pr opy! dw{ereanét W?lkyléhlah as @dltp%@@ré%yllmﬁﬁ@o!%ﬂwph 3?@7"10 C@HZ
CHR5, 0, NR 5 alkyN6HACHREH;ase as defijed dbov@5-an integer from1l to 4 (1,
2, 3 or 4), preferably 2 and 3, nore preferably 2, k, m g: an
integeré %an to 4 (1, 2, 3 or 4), preferably 2, 3 and 4, nore
preferably and 3, 30 an |nteger from1l to 30, preferably an i nteger
from1l to 8 (1,CH CHRS, pxy@en (6). splferr (SBpr, N%P@fﬁﬁmb’fyé}"hl@hq Qan i nt eger
froml to 6. 35Suitable al cohols under the abovenenti oned
prerequisityes are virtually all primary and secondary al cohols with
an aliphatic O4 ction. The al cohgls may be straight-chain,
branched or” cy&(&%?'@gg%mpéz ﬁ‘f“iHRﬁ]'Sz?' are am nated just as
efficieftly as pri mary al cohols. The al cohols may al so bear

substi tuent.s om g;@,;mr(@s;? functional gr oups whi ch behave inertly under
the conditions of t he hydrogenating am nation, for exanple 40al koxy,
al kenyl oxy, al kylam no or dial kyl am no groups, or else if appropriate
are hydr og€nat '2%ﬂ@éﬁ‘m¥’ﬂ@k¥4'cﬂfﬁ%éﬁb5’n§21®“F‘k¥'ﬁ@’r1‘i’9m'o§t°ﬁéaﬁlmﬁjh%ﬁ‘ﬁ81| on,
for exanpl e CCrokitghl 2methylaniimplethyh etrymmivinesthyl.ol-gthyldminoethlyicartidd-Eso- f or
exarrpl eigi al s jS-oﬂy[dnﬁﬂ]@ethgartl cularly PF 60473 20 glycols, are to be
am nated, it is possible via the control of the reaction condltl ons
to obtain preferentially am no al cohols, clic am nes or )
pol yani nat &d pr%@%@?@’amma‘kﬂ*h@e?ﬁ?%?# ‘Gﬁ‘ laninoadyb puch asf@ethylamino-
dependi ng on t Imeetisyd| Zditriedrylanfindeieyl, rlediethylaminoethgli, 24( mﬂsproﬁypanhn):aﬂiyaamq/
to 1-am no-2-h rdpERMEEEyior 1, 2-di am no conpounds. The

am nati of 1%%@% eads, dependl ng on the selection of the
reaction condl tions, to 1-am no-4-hydroxy conpounds, 1, 4-diam no
conpounds, or to flve menbered rings with a nitrogen atom

(pyrrolidi nes) .CH:OCHRE @riRfat NGH6f:QH6- di ol s | eads, dependi ng on the
sel ection of the reaction conditions, to 1-am no-6- hydroxy conpounds,
1, 6-di am nﬁ‘ecorrpounds or to seven-nenbered rings with a nitrogen

at om (hexa thyl enei m nes?
- an integer from 1 to 4 (1, 2, 3 or 4), preferably 2 and 3, more preferably 2,

k,m, q
- an integer from 1 to 4 (1, 2, 3 or 4), preferably 2, 3 and 4, more preferably 2 and
3,
30
n:

- an integer from 1 to 30, preferably an integer from 110 8(1, 2, 3,4, 5,6, 7 or 8),
more preferably an integer from 1 to 6.

35  Suitable alcohols under the abovementioned prerequisites are virtually all primary and
secondary alcohols with an aiiphatic OH function. The alcohols may be straight-chain,
branched or cyclic. Secondary alcohols are aminated just as efficiently as primary
alcohols. The alcohols may also bear substituents or comprise functional groups which
behave inertly under the conditions of the hydrogenating amination, for example

40  alkoxy, alkenyloxy, alkylamino or dialkylamino groups, or else if appropriate are
hydrogenated under the conditions of the hydrogenating amination, for example CC
double or triple bonds. When polyhydric alcohols, for example diols or triols, particularly



15The ani n&f 8947+ 1,5-diols | eads, depending on the selection of the
- reaction conditions, to 1-am no-5-hydroxy, 1,5-diamno conpounds, or
to six-nmenbered rings with a nltrogen 20 om ( pi peri di nes,

i o veol "¢ By o5f BN R e | e RO iR PoBu it o
N )C/J-|2CJ-|290’CEU}H2 #y, aninaAPoRsiR. GYSE GMinaRe POl thated products
CH2CH2- 0- CH2CH2- NH2) or nor phol i ne. Particular preference is given

hg{ eto AD@h@%nﬁﬁé‘ﬁorPBPF@%ﬁ)lsq{a%UBépenan AR Hedtidn SPIhE esRac Latdithns,
obt ai ne

{ pan
N ( 2- Hydr of?‘g‘f:ﬁ?r]% l[?l p%'F"Q% drogﬁ %@p%ﬁ%ﬁloﬁgg cPéE}B]ﬁnEt% %g MRl ani ne.
25Preference is given to am nating, for exanple, the follow ng
al cohol s: rnné faamzitlonethamils Ieﬁdqodqmﬂmlg onitseselegian of the nedutivmowidjtions,

i sobut anol 4 r}ﬁ{bt@ﬁ% 1 4261%5'1)5 |cBn$ﬁS@qu orttB hﬁ’@ﬁ]@%bred rings

stearyl alco aIc , cycl obutanol, cycl opentanol,

cycl ohexanéﬂ' I”aéﬂ SWHP“&? ghenyl ethanol, 2-(p- met hoxyphenyl ) -
30et hari@l , 2- (3 4- di met hoxyphenyl ) et hanol , 1- phenyl - 3- but anol

et hanol ani ee aﬁnrmtuaﬁaﬂobamﬂ@adsi geparamarel tasselestiod oatremeactiop comstivok,

1-met hoxy- 25 p 6’|h dr&g@ ugd521 &%W%o% Bl !%a&oib seven-membered
n- pent anol am ne ahi n- hexanol am
(1- ami no- 6 rﬁa&yﬁ%wm@?%aﬁ? H?f@ffﬂ'aﬁ t ami ne, tr| et hanol ani ne,

N al kyl di et hanol am nes, dii sopr opanol am ne,
3- ( 2- hyidr oxyetahyh=Aih ae) BlapaRads, @bperdingNinNhe 8&ditRtdisHeasidion ebdituok,

N, N-di e I I

N NSRRI bty B AR S A ¢

N, N-di i é't'ff%??lam PREEiRgH IO d'E‘PF W‘%ﬁ“@@&l but yl ani no) et hanol ,
N, N- di - tieis Bedmudipd!a pdasiijee tohmteih ffO@dl%WONDﬁGﬁbmmﬁﬁqwlwrM}mnol
N N-di etrﬁ%oammwc@:qam@c; Bl NS HYCHiL-CNOHETA- OR], ARhcHAtel (HaN-
N, N-
N,
y

t.
N SRR &QJE'QH 35 BProngiyd, Prfisiter Berefetlis ot @égé%%%n
N di - tteg Prﬂﬁ‘%ﬁsﬂr%ch o) propanol , 1-di net hyl am nopent anol-4, 1-di-

| am noprpdraziodlis £orrespoptiegle oglayxedlethp,amcpiaop;efeeemegnoy*c@iemanolamine.

3-propyl epe. gws@ethy;)ﬁ’ﬁeré%z 3artde @btﬁin?é@ ftbm tAetharitidranedi ol ,

1, 5-pentanediol ; 1,6- hexanedi ol , 2, 2-bis[4-

hydroxycyclohexyl]propane nethmojethanol pr opoxyet hanol ,

but oxy e¥harfSEeranse (Foa P 2RRasRSI e, ex3BIPlRethRyPENENGAIRIGIS: et her s,

" pol ypropyl ene gl ycol ethers and pol ybutyl ene gl ycol ethers. The
latter pol %ﬂéthaao?%%vasaroﬁéneﬁrsa @bsn&qnyﬁaﬁ&dsmténae nfﬁéﬂfahgls pondi ng

anmnes in

| nve onve
groups. Part b%ﬁpﬁl ES? %E@F?ﬂpﬁ éréa)eziﬁ'&%h lzfﬁcé’h Pﬂ@ﬁ%‘ alcoégl %yﬁgq%u%n&
n- pr opanol ,cyclopendamialysiohexgnelabesizy! %@@Ob@m@ﬁ@ylethqn% Eb@traﬁé@rmhenyﬂ
1, 5- perdoanesihgiol, 213 G-diesmeggdinehy)etabh y/phemasduianblesrahobeitenol

fatty al co b@ga%vkg qwala%&lamsr@ Qtarﬂ%c?'l" cgJ'aXSEO b eR-2- ﬁeréﬂohyl ene
e (TE§O ISR A AL afm%'ﬁdéﬁﬁmaﬁ -gppiaRR)) n-hexanol-

N- met hyl di

amine {1-amino-8-hexanol}, ethanolamine, diethanolamine, friethanolamine, N- -alkyl-
diethanolamines, diisopropanolamine, 3-(2-hydroxyethytamino)propan-1-ol, 2-(N,N-

35  dimethylamino)ethanol, 2-(N,N-diethylamino)ethanol, 2-(N,N-di-n-propylamino)ethanol,
2-(N,N-diisopropylamino)ethanol, 2-(N,N-di-n-butylamino)ethanol, 2-(N,N-diisobutyl-
amino)ethanol, 2-(N,N-di-sec-butylamino)ethanol, 2-(N,N-di-tert-butylamino)ethanol, 3-
(N,N-dimethylamino)propanol, 3-(N,N-diethylamino)propanol, 3-(N,N-di-n-
propylamino)propanol, 3-(N,N-diisopropylamino)propanol, 3-(N,N-di-n-

40  butylamino)propanol, 3-(N,N-diisobutylamino)propanol, 3-(N,N-di-sec-butylamino)-
propanol, 3-(N,N-di-tert-butylamino)propanol, 1-dimethylaminopentanol-4, 1-di-
ethylaminopentanol-4, ethylene glycol, 1,2-propylene glycol, 1,3-propylene glycol,

2-(
2-(
2-(
2-(
3-(
3-(
3-(
3-(
eth
1,

t



Sui t abl e kdtod¥¥3usabl e in the process according to the invention
-are, under the 15abovenentioned prerequisites, virtually all
aliphatic and aromati c ketones. The al igghati c ket ones may be

straight - c hed.. . th et ones conpri se

het er oat ons. glyﬁ%q ? O&ra §¥ tf’?léeq’&l' F%FGWB‘Q‘PE g%ytﬂ%[ or conprise
functi onal fyﬂ@ﬁwcmﬁwp@éﬁaﬁ;@1qtm@thwmrmmoxvﬁéammmxwhgn@f t he
hydr ogenat i polypedpyheitahols, pbigethgsrangiym@l athksXyolymbdiesmel gepl ethdrs hani no

or dial kyl adayagty%@@%m é%ﬁer@hfn% latteh paPAk AR n@c%i oL cémeﬁg@

under t o Lt ena nat | on

doubl e Gt t‘%"ffﬁ?pe"”a@H&E“'”W%H“%B‘f‘i?'ﬂtﬁw?f‘?? ) SRBYBHELSF Bt Evcﬁé?

am nat ed, i404YP$. possible via the control of the reaction conditions
to obtain am no ketones, am noal cohols, cyclic am nes or

pol yam nat qsk %jlé e?erresté:l) (ﬁJ Era‘?ﬁfr%tﬂaﬁogbmgﬁol riBlroggﬁ(c? rgpanib nlbutanof

|
ﬁ\rent R?Itl Egt é‘?@ Uag [1'19 %&?950 ét%ﬂ%‘taqeg%bdt@lexﬁﬁ?qﬂ% Zﬁ@WB‘ﬁéa”%ut anone,

3- net H waalnh@caodefattma@DW$ diedoralycok tietdyene glyacidDBEGhdririmgene glycol
p- net hyl acqreghenensmetpyERindensREethanh alaieny ld‘%tﬁmdmmy@ﬁﬁ& ophgpone,
1- acetyl ”anﬂétnﬁéxﬁﬂﬁethgxﬁﬁ&ﬁéﬁdf 30napht hal ene, 1-phenyl - 3-but anone,

cycl obut anone, anone, cycl opentenone, cycl ohexanone,
cycl ohexenone, 2, 6- dlne hyl cycl ohexanone, cycl ohept anone,
cyclododecéﬁ@ﬁ@ekaﬁﬁﬁwm fﬁﬁ@FrﬁgﬁﬁWDgFWOQ&HhawweU@Mﬁwpheﬂen@e

Sui-t abls a|aﬂ;@ff&fﬂﬁﬁaoﬂ&ﬁﬂbﬁaqﬂi&ﬂéé’lerﬂﬁwé‘sﬁipmi@%d|aﬂ9f15t@ kettRed. MHR iRt
Al héi?f'ir iR Q’%ﬁgﬁﬁ“ %*%E“egfa““rﬁéf&# o, 5 woltb Ml B, |

L1 Bl gt - cRSOH B a RS ESiner b SybeliRpRA SREpHES FIchal Groups
het er oat onwvhld‘fieehaw@hsﬂde@dwl]e onditlees obibahydrapstating emtretion, foraxpmplee
functional uopyRfkemion)) NRMIR drittiityiamise gRips, fb@e@@nﬂéﬁﬂr&ﬂﬁteofaré he
~hydrogepat 'r&groggﬁé!é‘é %ﬁd%'rt qungﬁﬁ&@c#f?ﬁ%ﬂuﬁ&%ah?@ fng, aémX%t}o)éyWr a)lgagé%ﬁg Q d

or dial

under t he &9HHPPT Biple kand ﬁﬁféhﬁw'ﬂ‘g@waml r’f@toa?ﬁ A&t b awrmtecbﬁaﬁm%rb@ C
doubl e or tva thk eoitonh dbthe Weetiopodnditions ta airtaih amirdcdeyahes, anink akcohols,

al dehydes BEicGMidet ddofmidaedifodiidlated, it is possible via t he
control of fhe reaction conditions to obtain am no al cohols, cyclic

am nes or poﬁ?/am nat ed products. Preference is given, for exarrpl e, to
am nat i2%gl yr ?Eﬁ”@@@rﬂiﬁnnﬁ?rﬁwwlﬁl tp eminagnaly Hedigarnsting the dellpintsiejates:
acet al dehyde, proplonaldehyde n- butyraldehyde i sobut yr al dehyde,

pi val al dehyd Fn% etbhd el inyike Q g&w&% Hyt ketone, butanone, 3-
2- et hyl pent ana ‘( ent anal 2 pent-ana ' yoxar
benzal dehy deethyiuiay %W?b‘éﬁgﬂl a@n%&tm'aﬂ%@ﬁﬂwwﬁﬁ%m@ﬂ décetophenone
phenyl acet @-tethydeceiopharshborypiierxybjeoreade hyadetyingBhitldalene, 2-acetyl-
10di n’EtSlDOXYﬁbﬂﬂﬁibh@qeér@nsileﬁb!@{gnorfb ERIINBhE, RDAEIEHRIHAB., cyclopentenone,
3-Tornyltet Qame%ﬁon‘ér %ydlohexenone 2,6-dimethylcyclohexanone, cycloheptanone,

cyclododecanone, acetylacetone, methylglyoxal and benzophenone.

Suitable aldehydes usable in the process according to the invention are, under the

35 abovementioned prerequisites, virtually all aliphatic and aromatic aldehydes. The
aliphatic aldehydes may be straight-chain, branched or cyclic; the aldehydes may
comprise heteroatoms. The aldehydes may further bear substituents or comprise
functional groups which behave inertly under the conditions of the hydrogenating
amination, for example alkoxy, alkenyloxy, alkylamino or dialkylamino g‘roups, or else, if

40  appropriate, are hydrogenated under the conditions of the hydrogenating amination, for
example C-C double or iriple bonds. When polyfunctional aidehydes or keto aldehydes



5-f or nyl val& 87 Brile, citronellal, Iysneral, acrolein, nethacrolein,
- ethylacrolein, citral, crotonal dehyde, 3-nethoxypropional dehyde,
3-am nopr opi onal dehyde, hydroxyp| val aI gehyde,

dlnethylolpro i.onal deh d ehyde, furfur

al yoxal + ol B AuReh i abrde Spefey ﬂé&y L8 B PG e DI i o
for exanpl @migo Agelds. Y PSS %@PW@@@BW@"I@L@E‘N yi sobut eneal dehyde)
or hydrofornylated ol i gomer obtained by rret at hesis of 1-pentene and

cycl opent enﬂeferencgﬁkegl@éﬁ' RREkdEnI896R c?}ﬁ&%ﬁtlh%g{eqa%mﬁ %]thydes

am nati %n of al cohol’s, al dehydes or eto resence
hydr ogemr may be elther anmonia or primary or secondary, 20aliphatic
or cycl oal ifpingldebydn, agetaidabyde, aivpivas!dehiienn-butyraidenyds, isohuiypddehyds ed

i's ammoni a,pivdiedetled hoddntary Arrexihal GI-eHPhekankhe- rﬁét%éﬁ@&uaﬂ%%@th?lf t he

k t
D) The: re?“dngf sl pREE BBt SR dBo Bl B BN AR UNER L o)
al dehyde orP-@sthy ?weﬂ%degpowq?éta&ﬁhy& 6@;ﬁtﬁhﬁ>§Y@@6ﬂPﬁféﬁﬂe§hﬁ’mé3 4nd

this nmei i miihethoxypbarot)avétalibeifydet deormalketahgdropyrars | sdfeimyydtetraiycketrange t o

%L\;;gnfjrﬁgcgfogﬁmbﬁg“? Fﬁ%ﬁ&f&@@%é% %&[F:&ﬁﬁ%ﬂﬁni?rﬁ{&d @fh¥la?r’f§|e']‘? citral,
react ant stclr%é?ﬁﬁ ?ﬁ%ﬁ??ﬁﬁ’%’?%@@éy&é AR OR A y‘i’?ﬁe reaction
condi ti ons WWW@B‘GGWﬁ%ﬁmg@WOWW@EUY@ dm‘@h}ﬂqlﬁﬁymlﬁﬁwd(ec&tfata}{st
hou ][ Iy spacgyoxel Q!Qta'raldehyda bnd Byd3EpeSaated Blidomdrard Neymére, fBF SR
referepti r
pr ef mefyzst A bor BRI00 RBEAa 6, o %t%%é!é‘é Bl o AArmfBRI diomb!
or oligoal djgfﬁ} YdPeta hes:apf g‘P? ERBEHhRE Oﬁgntﬁé? ‘0 al dehydes, by
intranol ecul ar hydrogenating am nation, 35cyclic amnes, for exanple
pyrrol i di neme Sphifding Ggasts usdtenanehyiydbRnaling é’iﬁiﬁatudﬁ'd?%fc@ﬁd)lé‘%e%?&'es or
caual y, pe eidiEs b Pe%e‘?‘{%wbaﬁ e LI e ST
fol l owid¥y rAORGAL ‘CQ%GY%Q%PW'P%?W@? ligPBiNgSed as ami nating agents:
nmononet hyl am ne, di net hyl am ne, nonoet hyl am ne, di et hyl am ne,

- Pr opyl amygeen Mk BriARY bodh: 1€ed ?s%ﬂﬁﬁ&ﬁé’ltf?éﬂlf@vomgh)ﬁ&%gr%;}) 8hinae,
i sopropyl e am ne di - n-'but am ne,
-s-but yl a?##%de obR o PF °r9é°UFHS Ay PAIeHES dtagh esﬁ@ﬁwr@ﬂ? BouPS (-

| sopent y| artihid, The-priap @mméwUS@M'@dyhameaq wmhs‘miﬁeeﬁ;cbbmhcnelgiehyde or

cycl olhezgyl &@tone to gine tnenﬁrreé;sdnulnglsa@mdawgﬁlhg bn@tmmaﬁmh@r@acﬁm\f&h
pyrrolidin c rence,

process acg%rrn%maﬁgﬁd% ﬁ@é‘ﬁ ve%%tgﬂggo:% #ﬁg%orr@%%p 8% v gl ine (from
nonoam nodlséjW?;eéﬂC)a terﬁﬁ%éﬁ‘i’"}"f‘o PRERing on t%ﬁ@iﬂﬁ‘?ﬁﬂ!‘i“ﬁ%”@f‘f@ﬂ‘ép“ mixture or of
2, 2' - di nor phetdantadi @tehyl (1reidrnemuo(u®m{aEE) affi depeldG @tte arartdr égnditions

6- di net hyl @mm@laexar&ém@ t@Hp@FEtJ?@N@Q@tQh%he%@&a%éé;ﬂ%hhygﬁé@e%ioﬁlw the

i ot et FERETEE e Bl Slef A gy T e i e

(from DEG &l88ir¢fbno( G . 4- al ky9ami ne), N-(Gi-4- al kyl)piperidine (from
1, 5- pent anedi ol and nono( Cl4-al kyl ) am ne), piperazi ne and/ or

In this way, it Is possible to prepare, from polyhydric alcohols or di- or oligoaidehydes
or di- or oligoketones or keto aldehydes, by intramolecular hydrogenating amination,

35  cyclic amines, for example pyrrolidines, piperidines, hexamethyleneimines, piperazines
and morpholines.

As well as ammonia, the aminating agents used may equally be primary or secondary
amines.

40
These aminating agents are preferably used to prepare unsymmetrically substituted di-
or trialkylamines, such as ethyldiisopropylamine and ethyldicyclohexylamine. For



15. di et hyl dref¥73ni ne (DETA) (from N-(2-am noet hyl ) et hanol am ne
- (AEEA) and ammoni a), N-nethyl pi perazine (from di et hanol am ne and
"~ MMA), N, N'-di net hyl pi perazi ne (from Nngghyl di et hanol am ne and MVA),

1, 2- et hyl DA / | t d/ PI P
(7 om nonoctIaR e B OREBA” Sl iaines &esad of Erlra s iEs and

bi s( 2- et hy| ReaMStAMTEe, (q‘m@fﬁwém@@hwmfalﬂmmarﬁbﬁtmﬂ? n-piopdaeyeadi ne
and bi s(tr irdpopyi@ameniectrbpydamitie, disgaomlanaing iddpdB)pyletrviniiye, arburgdarfifreom

gngc}\l ﬁg;)l afeh- mmé @wmmb%&%mrﬂﬁe gab@ma%n Ry GY.SeRAREAIRY ! @m ne

1- di et h alrﬁeﬁb'?%mﬁ ﬁo(g)%otg%mrﬁng%gﬁﬂarmﬁg éhexyrnmine iso-hexylamine,
N, N- di ( Cl4-AFRpE3VEETING BN é@fwﬁl@e(ﬁlm&mr@y@ptﬂﬁew@rﬁf»ﬁi@yﬁnw}m
cycl ohexanol and di (Gn al kyl )am ne) e. g

N, N- di net hy, Am,%g%g@b%%%th g mf&ﬁ%ggﬁéﬁ&ﬁ@m EHEI&JD ehifdy
MM

where, for ex 0 |s bu en
N, N- di i sopr®¥ g;p a gc}/ d’mn ammodlglycol

N, N-di i @oprmh@mm@d/@haZa@@pmhdww@yl etNem@NEgHE NErors 15D pyd amimweia),
(MM PA) (f r@mﬁmwwm&&kammefr@ﬁdemw@r@d difieh @nweqmwmﬁ trlethigdiming

nono-/ di - ;ﬁgl £H?j dlé\ﬂh%ﬂhgg[?@)ﬂ% d‘”ﬁE@ylg{h? rBﬁ\ &%\4%&% EKAA?m

proplonald
30N, N-di net'l ‘:4 ﬁ@%%‘ﬁ’ﬁ)‘)“?@ﬁﬁ{kV‘)ﬁfP'BﬂaNdQﬁnd/ or
acet one anoblmpermne\(fmmriaﬁmwtammaw aninnis.«alkyl)aBine)p pipesainetaamd

and/ or {3ut adigthylenetiiming ADETN) (Mo MO@EniRGEhPMNanolamine (AEEA) and ammonia),
2-(2-di (Cl e?f‘fé} nﬁrﬁeﬁ@%ﬁ@ ﬁérﬁ]ﬁgﬁ’w? ?ﬁ]cgl(r{l]%é\lN &{Lmethylp[perazme (from N-

bi s(2-di
d: ?él 4I gl W?tj‘)é[ﬂ'PW@)’OIaT'“ﬁ aé'tj ‘onédredmienedieming (EDAd ABEPhanol ami ne
(MEQR) , di edigthylemdtiamiae{EeTA) BETA) PENEborm@geéraaziamine((MER)A)Ehdom

35nonoet hyl snaogh Q@lthy(hwﬁﬁémme%nam’gwétﬁ}lhe H8mATdA - é’fhﬁh&bﬁeﬁ%et ane

and/orz'lﬂar’ﬂI ﬁd g%ay %@948 %% r41 mtrle ene

(TEG) &% At %@? g o8 okt PR R e R N LR HIR R e

MO PA) (f rdff‘PT Mhesttansk gncoNHyy B@fﬂﬂyle&ﬁ@iaiﬁm@dﬁ@ﬁﬁ hydroxypropylamme and NHs),

N- cycl ododetyidihgiabrirdr-4retnmpbendan@omediethgiderinm-4hydrétypentane and NH;),

: cglcl g?ﬁgreg%ﬂftﬁ(@@@( Iﬁcy@%ﬁ%@%@rﬁﬁeg aRAl cyd Bﬁe?an@h%’?ﬁ@&%ﬂﬁé%@i aite) »

grm)t/)nl a qgﬁ@e 8 g‘% %C@N?E‘ Q}VL‘Q%%’@W%%& “)B:g"@et hyl ene

gl ycol Sor %%P ﬁ?ﬁ‘@'ﬁ% @Bfr\cwh%'eﬁawwg\pée ol Kfa:rm pRlyigehutengldehgde

g g?glen; lr3 f)rerwm(ésl':msg l\"ﬁ%%ﬁsegfr@@l—l\l E!t“;i%ﬁlﬁé (1S IPN B sRY ( f?:%ﬁ% h%pgpgal@mrz% e
1an y d

o oy Selap e Pk

conpar at i verremyyminergivPak ¢iomd pwgmeldmds@Bdl@varpﬁopanﬂranamm@m)

sol uti o ofN,Ridideihy-igopic@ylapMRaDVIPAY (FrainG-préRRBIGInd/dr bEdbS: émﬂDMA

wel oht of 38880‘*@%@5@\' %’“ﬂy@“ﬂ'*ﬁ%w 7 %‘1'%9%“?’6%@%%%% Poyphapr By %%0%22

[ A UG AL VAL ARSI e L e M

wi t h a 20%adicpréivers Diddlanchdiaslatpiarsingioll 2tatiyierediaaiteeffidvat ure of 70C

in such a Wndehﬁnolh%eRMEOmaﬁé{hﬁgnéM:érﬁn@ SEPS BN o?ﬁ?pé%ﬁ:e BfP) (réin

was rmal Sria' rﬂgl%ewyl‘ﬁne éﬁ(%&'ll(Méaﬁ aﬁ&‘ Sl'% ?nl g\%%n‘{lr{ol ZE 8 loanCQane:[ abndlor

filtercake was ‘
1-amino-8-hydroxy-3,6-dioxaoctane (from triethylene glycol (TEG) and ammonia),

1-methoxy-2-propylamine (1-methoxyisopropylamine, MOIPA) (from 1-methoxy-2-
propanol and ammonia), N-cyclododecyl-2,8-dimethylmaorpholine (dodemorph) (from
cyclododecanone and/or cyclododecanol and 2,6-dimethylmorpholine), polyetheramine
40 (from corresponding polyether alcohol and ammonia). The polyether alcohols are, for
example, polyethylene glycols or polypropylene glycols having a molecular weight in
the range from 200 to 5000 g/mol; the corresponding polyetheramines are obtainable,
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then with 50% Hz in N2 for 10 minutes, then with 75% H, in Nz for 10 minutes and
25  finally with 100% Hz for 3 hours. The percentages are each % by volume. The
passivation of the reduced catalyst was performed at room temperature in dilute air (air
in N2 with a maximum O content of 5% by volume).

Examples 2105

30 -
The catalysts were prepared analogously to catalyst 1. However, the amount of nickel
nitrate and cobalt nitrate was altered correspondingly and tin dichloride was additionally
added to the nitrate solution. The catalysts 2 to 5 thus obtained had the composition as
detailed in Table I.

35
Example 6
Amination of diethylene glycol (DEG)

40

10 g of the reduced amination catalyst in the form of approx. 0.2 to 1 mm spall was
initially charged in a 300 ml autoclave together with 70 g of diethylene glycol
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25
(0.65 mol). 34 g of liguid ammonia (2 mol) were added to the reaction mixture, and the
autoclave was injected with hydrogen to 50 bar and heated to 200°C. At 200°C,
hydrogen was again injected, and the total pressure rose to 180 —~ 200 bar. The
autoclave was run at 200°C for 12 hours with stirring.
At different times, samples of the reaction mixture were taken and analyzed by means
of GC chromatography. For this purpose, a 30 m "RTX-5 amine" GC column was used,
with a temperature program of 80°C/15 minutes, heat to 290°C within 30 minutes, at
280°C/15 minutes.
The compasition of the resulting reaction mixtures for the catalysts of Examples 110 5
can be taken from Table |.
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Workup:

The particular pure products can be obtained from the aqueous crude materials by
rectification under reduced pressure, standard pressure or elevated pressure by the
known methods. The pure products are obtained either directly in pure form or as
azeotropes with water. Aqueous azeotropes can be dewatered by a liquid-liquid
extraction with concentrated sodium hydroxide solution before or after the purifying
distillation. Distillative deWatering in the presence of an azeotroping agent by known
methods is also possible.

In the case that the crude material or the aliphatic amine in the crude material is barely
water-miscible, if at all, dewatering is also possible by a separation of the organic and
of the agqueous phase by known methods.

Conclusion: : : _

The performance of amination catalyst has been improved significantly compared to
the prior art, while maintaining the good catalyst activity, by aitering the chemical
composition of the active composition. The yield of economically interesting, linear
amination products such as aminodiglycol has been increased by establishing a
specific lower cobalt.content in the catalyst. In addition, the extent of undesired
decarbonytation, which is determined by the content of methoxyethanel, has been
reduced by the tin content.
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The invention claimed is:

1. A process for preparing an amine, the process comprising: reacting a reactant selected from
the group consisting of primary alcohols, secondary alcohols, aldehydes, ketones, and mixtures
thereof, with hydrogen and a nitrogen compound selected from the group consisting of ammonia,
primary amines, secondary amines and mixtures thereof, in the presence of a zirconium dioxide-,
copper- and nickel-containing catalyst; wherein the catalyst comprises a catalytically active
composition which comprises, before reduction with hydrogen, oxygen compounds of
zirconium, copper, nickel and tin, and 0.5 to 8.0% by weight of an oxygen compound of cobalt,
calculated as CoO, and wherein the catalytically active composition does not comprise any

ruthenium.

2. The process according to claim 1, wherein the catalytically active composition of the catalyst,
before reduction with hydrogen, comprises 0.6 to 7.5% by weight of an oxygen compound of

cobalt, calculated as CoQ.

3. The process according to claim 1, wherein the catalytically active composition of the catalyst,
before reduction with hydrogen, comprises 0.7 to 4.5% by weight of an oxygen compound of

colbalt, calculated as CoO.

4. The process according to claim 1, wherein the catalytically active composition of the catalyst,
before reduction with hydrogen, comprises 15 to 80% by weight of an oxygen compound of

zirconium, calculated as ZrO.sub.2, 1 to 20% by weight of an oxygen compound of copper,
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calculated as CuQ, 15 to 55% by weight of an oxygen compound of nickel, calculated as NiO,

and 0.2 to 10% by weight of an oxygen compound of tin, calculated as SnO.

5. The process according to claim 1, wherein the catalytically active composition of the catalyst,
before reduction with hydrogen, comprises 30 to 70% by weight of an oxygen compound of
zirconium, calculated as ZrO.sub.2, 2 to 15% by weight of an oxygen compound of copper,
calculated as CuQ, 20 to 50% by weight of an oxygen compound of nickel, calculated as NiO

and 0.5 to 7% by weight of an oxygen compound of tin, calculated as SnO.

6. The process according to claim 1, wherein the catalytically active composition of the catalyst,
before reduction with hydrogen, comprises 35 to 65% by weight of an oxygen compound of
zirconium, calculated as ZrO.sub.2, 4 to 10% by weight of an oxygen compound of copper,
calculated as CuQ, 25 to 45% by weight of an oxygen compound of nickel, calculated as NiO

and 1.0 to 4.5% by weight of an oxygen compound of tin, calculated as SnO.

7. The process according to claim 1, wherein nickel and copper are present in the catalyst in a

molar ratio of nickel to copper of greater than 1.

8. The process according to claim 1, wherein the catalytically active composition dees not

comprise any rhenium.

9. The process according to claim 1, wherein the catalytically active composition does not

comprise any iron and/or zinc.
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aqueous crude materials by rectification under reduced pressure,
standard pressure or el evated pressurg by the

10. The process according to claim 1, wherein the catalytically active composition does not

comprise any further active component.

11. The process according to claim 1, wherein the reaction is carried out at a temperature of 80 to

350.degree. C.

12. The process according to claim 1, wherein the reaction is carried out in the liquid phase at an

absolute pressure of 5 to 30 MPa or in the gas phase at an absolute pressure of 0.1 to 40 MPa.

13. The process according to claim 1, wherein the nitrogen compound is reacted in a molar
amount of 0.90 to 100 times the molar amount of the reactant selected from the group consisting

of primary alcohols, secondary alcohols, aldehydes, ketones, and mixtures thercof.
14. The process according to claim 1, wherein the nitrogen compound is reacted in a molar
amount of 1.0 to 10 times the molar amount of the reactant selected from the group consisting of

primary alcohols, secondary alcohols, aldehydes, ketones, and mixtures thereof.

15. The process according to claim 1, wherein the catalyst is arranged in the reactor as a fixed

bed.

16. The process according to claim 1, wherein the reaction is carried out continuously.
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aminoethyl)ethanolamine (AEEA) and the nitrogen compound comprises ammonia, for

preparing piperazine and/or diethylenetriamine (DETA).



25. The process according to claim 1, wherein the reactant sel ected
fromthe group consisting of primary al cohols, secondary al cohol s,

al dehydes, ketones, and m xtures thereof conprises nonoet hanol am ne
(MEQGA) and the nitrogen conpound conpfy ses anmoni a, for preparing

1, 2- ethylenediam ne (EDA). 26. The process according to claiml,
wherein the reactant selected fromthe group consisting of primary

al coho2& The geashaicyordingah olhin 1 aviikebiy desreadtait o¢leSed ane the by amsisting of
t hereof conprises a polyether alcohol and the nitrogen conpound

conpr i 5@sa3MRALR, scbHdaBy BRSNS déhyA6Y, KESRANSHA BRWES Mekafddidrises? 7 -
The process according to claim1, wherein the reactant selected from
the gr : IS i .

al ey g R R B S e g Tp i

am noet iyl hanol am (AEEA) and the nitrogen conpound conpri ses
ammoni {)mfs%ﬁltt%nr%glp%era@r%gbi perazi ne and/or diethylenetriam ne (DETA).
33 28. The process according to claim1, wherein the reactant
selected fromthe group consisting of primary al cohols, secondary

al cohol s, al dehydes,. ketones, and m xtures, thereof conprises )
pol yi sébut eralydsayaEsiana cral ity AsHecERISIHaR IV erRoFIPEsss. bsfpsipdctipg
preparing polyisobutenamne (PIBA). 29. A catalyst conprising a

cat al ywithailspgers vrygencomposidsiod aircumiveh ceprmpriigkst andgért, ere0.odel §&Y4 lon
wi t h hydrogen, oxygen conpounds of zirconium copper, nickel and tin,
and 0. $eight & G6xlygenvenglound bl @balbeplyehtedemiolindndvhaeiahd catadgically attod
as CoO and wherein the catalytically active conposition does not
conpr i sempusitionoBendtdBinprise any ruthenium.



