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PF 60464 1 Process for preparing an am ne Description
PFidtacRr esent invention relates to zirconi um di oxi de-
and ni ckel -containing catalysts and to a process for
preparing an amne by reacting a primary or secondary
al cohol, al dehyde and/or ketdne with hydrogen and a
' cted fromthe group of ammoni a,
Err(lsc{r?g?f/d}g?}% y d’ambgam nes, in the presence of a
zi rconium di oxi de- and ni ckel contai ning catalyst. 10
Deschptioness products find use, inter alia, as
i nt er medi at es in the preparation of fuel additives

3, 27 1 25 039 36 11 230 A
gr PPEesER '(‘¥e” '0%8'2@3?{%%%0”&%"&9?‘@8 B piggekarptaining Zéta'YStS and
e peovess for prepapiog pn resneby resating § stimafyoor secondary alcohol,

B@&W@éﬁtﬁ&%toﬁerwlﬁ{ b@dresnd #hitrBHEPEShPSUIfiIRtdtPhdm the
amoni.um co ers,

SFRPT OGS PRy P PG arifen i i pyesarce o g girpqnium
dioxidet and pickelebpptajningicatalystzat i on accel erants and/ or
emul sifi ers WO 06/ 069673 Al (BASF AG) rel at es to a

ThR pEsesS Blagucds i 8P URG: pbl, fnteliEdAB8 I B Befridton of rue
adilitives (5% 3,385,664 AZDEEQ'IFQEDQ@S& ahg pﬁ@@@hgg%\ Sufectants,

GRddrdaydngs add%rbb Protédtamty Hardedre fdr ep b@/\ﬂe@%sﬁ@taéﬁs edr
r erred
iégﬁhe(avaa{gg R BABieR16 1o @ty e oyt
Beiz@rEeoy roﬁ@ndmré@tqr% Sy ﬁ@eﬁﬁf%ﬁlsl oA exchanaesh (tﬂ’)@”e assistants,

@V@@Wﬁ:@ﬁz@ﬁod@c@@%ts 3id/byerfigigifersof specific Co/ Cu
catal ysts V\,hl ch conprise Fe, Zn and/or Zr. US

4,152, 353 relates to the am nation of al cohols,
NVQORI6e67 A1K shé&b)hglatasda Apregess firrdirertamination of
hettidbAs (M) sehzed)Pol catalysts wiich arslised idithe GifedEBmatiion and to
jﬁoéﬁéss(fgﬁ?gpﬁﬁk tﬁés?écéa‘?eﬁ cat al ysts which corrprl se

en-co copper, cobalt an

eqa aixtﬁﬁ;éfem@ﬂowaa dn?iﬂé@é% CP@S‘P"‘@H%”%@"GrRﬁ@féHQ‘E' i WgCo. Mn,
m Raf A@andybr @l ¢ecfhadge. 4, Tihes po-afterred zi rconi um oxi de
content of these catal ysts is from 70 to 80% by
weight (loc. cit | ast  paragra
U5 8 dba sk atammpaaliotbies th g AmrRReR Skabaliofs elenudas frdetones
by ok amstof gpeojficaDalCaetatalysts whjch ddngrise Fe| B tand/8bZr.
lifetimes in need of inprovenent. EP 963 975 Al and EP

h BASF AG desc roce s for
iﬁa%gﬁ? 383 %Vf’u)e@ afeimythe ad ?"9 ,hOE?' V es,pfdketones by
ahechmb \ofl speaific Nhé!ILomemJysthhmhtoocrgmee FepZmpandidsZusi ng a
cat al yst whose catal ytically acti ve corrposi tion

| SES - 40% by wei ght, (.0r 45%
SH M A ARG a3biofeh S Wil dhpniie shyoTipantdining
EXgQBYM cenppeu cdbalbanctriphet compaunds, aad hrocamsmr the ydpgenating
\arirgtion (0P élth&Q%HéYpreféﬁ'eG Birdorilim @xie RN EPIBOHESES cathlysts is from

() oc: cit.: page 2, last paragraph; page 3, 3rd paragraph;

Hos 8bo i wSghAl
examples). Although these catalysts feature good activity and selectivity, they exhibit
lifetimes in need of improvement.

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%
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.
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PF 60464 2 WD 03/076386 A and EP 1431271 Al (both
HAB0464G) al so teach catal ysts of the abovenentioned
type for am nations. 5 WD 03/051508 Al (Hunt sman
Petrochem cal Corp.) relates fo processes for

am nating al cohols using spe€ific Cu/N/Zr/Sn

catal ysts which, in a further enbodi nent, conprise Cr

W@) @/@f@g@% &id é%qeﬂqaﬁq A4 ( Wﬁﬁsf'g@égso tggaw catalysts of the

%R?Hﬁmﬁgf@”&ﬁwy&eofﬁéﬁm'nam"% 2007/ 036496 A (BASF AQ
descrl bes a process for preparing am nodi gl ycol (ADG

37@51%@'A1 uménﬁa‘?ﬂsétkféﬂeﬂic% 8yt Qr}éla%s%?r 0de®&&3 for aminating

ammmoni a L{?fgl( resence

4'?9.{195 s shestis CYNATI L eatalysis “@éﬁhalm 3 feBer omapdimpat, comprise
Cramptzxetaf dn(sek page 4, rasal Oy $8), Tlhnaéaialgstsldescnwmmﬂm WO

éfﬁpﬁEhtB}ﬁQIo(}%S?ngﬁgwgﬁySéJbgnoxygen corrpounds of

["um num and/ or " zi rconi um copper, nickel and cobalt,
and the shaped catal yst body 15 having specific
WOn20037@36496 A ( BASﬁaQ@Nesaplpés' z ptocessfonprapafing aminodiglyeol (ADG)
&ht rhdrpRsI r(eﬁw re c6l bEG‘?%ﬁ%nﬁﬁ’oma In the he presence of a
Qﬁll? e t 0o il i1 B/ 259 |t of the
‘iri’&?%’h%f’“ﬁ { °'é 66*@ 5 é?@ @f&’é“pﬁs ) ¥
mwtmcwmhwrem@owah bpEaen, A;ompﬂsmg 24101z 1] @mmmdsﬂ\pf

dl@hmuh é@/w&bmuﬂna&oﬁbép%kél H5PERAN ShPRedPaped ERBBEL body
and nick EC contai ni ng catalysts and to their use in

fbarvgpe?gg gper}ﬂogﬁa“ ng an amine by reacting a

primary or secondary al cohol, aldehyde and/or ketone
Mild PateMCappestions @\lltﬁﬂ?dﬁe 0F.14008 emraASFA@?Cfm@érunces EP

B11949,6 198654 312558 532255 588 WET A o,

2098{Q96Z50ALWRRYHE06TYB . VQIR0PBI0PBTH2LA, WG 2008/0AF749 A, WO
2D8UIV67 50 1) fetate T Partiadilat dsedZircomanrtid@de: Néopper- and nickel-

&?\Féﬁlﬁg?“:%tg%ts‘%ntd'b 'ima"?r it cheké% fg% gggﬂg cﬁéﬁﬁeﬁ)@ reacting a

ular Zir c nium
RTineag or §WQ?W %@f@btaaiewﬂ%am{ar KQSOQ%‘Q‘M hydyegemand ammonia, a
mrmgmseecdndarymrmparl ng an am ne by reacting a primry

'Er‘e éa‘?&lgélg a@%crf% SWQéloanﬁ&%'b‘éq ) @%%’1 ‘?‘725‘13%%1%53“2

CHRTSE O 6 p S0tk BY Melaht roletabF o 16 365 byaweidat 8f Co.

used, including in particular the catalysts according

% 8 g%llglﬁj égéarfﬂat@rﬂ%lpglaca}laﬁ{)@nﬁ% $md ﬁlﬁég}?%%a@ﬁA%F AG) relate

endency to
tgPatticyl aéé'fr%l'ﬂﬂ‘ dioicler 2 %”'PWT%’H 3iNG priglystaand o ﬁ:@l'f Us€ '”
@ncessee forpoepriay aatandghe by tezdtihg ajpematyuoreseconddre alcohol, aldehyde

ArRAGIRIENe chH P%ﬁe% »andniRBHEd8F gh RlaA65decon E‘é‘rz amine.

formation o ane by hydrogenation of car

monoxi de (CO leads, owing to the |arge amount of

Woean thef veiny detiygeatalystmofrtbe prireatt aneaisad, ineludiagary particlar, the
datflyst8Bcebiding té BPIo8g d78MedrRf W @ 106BD0IAD (sBe ab6@é}t Pere may be
éﬁlggrﬁg%d t%ndgrq ntgﬁ Sgrbgl)efy %\omrn rTcg‘?]he %BWI {L&%ﬁ&ﬁ* may have
fgrmed as ﬂ'?!"é?f@egi%cﬁt elepeiey tempeniature & thﬁdﬁa@&’ﬁﬁ}(ﬂ"@h

altehyelas d@tones). 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 CO is

scavenged by amines, methyl-containing secondary components are formed.

In the amination of diethylene glycol (DEG), there is, for example, an increased
tendency to form undesired methoxyethanol or methoxyethylamine. Methoxyethanol is
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tendency to form undesired net hoxyet hanol or

PRE6046dy et hyl am ne. Met hoxyet hanol is PF 60464 3

toxi c, can be renoved from norpholine only with
difficulty owwng to its physigal properties and can
thus lead to problens with regard to specification and
tpmo Ceamtbe rgoaved srtommonpholine ardswittodifficaity ewimgnio éts phydica

I
o8 2 P R kBB B Pl (el to psPricain an rpgct

'Undesn red components (et hanol nmet hoxyet hanol ,
nmet hoxyet hyl am ne, N net hyl nor phol i ne and nethoxy-
r I
|ﬁ&|‘i1#é§% ﬁfﬂ;&n%%bﬁapc%"gt @B aﬁﬂﬁatfoﬂ dm%tﬂéf Ftl F?G) the o
tiopy jspiqwed ipypart ar a; thecgym of whgse ste %nppnqggG
A@@lamr pirethoxyethamél2 mettoxy€tbylaBwHNaethginurphdtiBe and methoxy-
STRYIRBIABTIA WHicH ark T frdfe DERDGRa nfethbietBhBIESIdIN to th
nD B?ﬁfﬁlﬁ@ |c|\rfar orngd riﬁ? CN RI n% gyetﬁy amltﬂgﬁegJ e
rphol i ne /) O The reaction nmechani sm of
the am natl on of pri rrary or secondary al cohols is

H8S cmbethatiO |S|n|t|aIIy /_\
de\h}ylggo hat ed L& \;(;\oo ondr‘n’g’ dehydd attta 1

metal site. In thls reaction, the copper g)r el se

ni ckeleci s suspected to be of particular ,gignificancegrpholine
as a dehydrogenati on Corrplcment. When al dehydes are

used for the amnation his step is not needed. The

al dehyde formed or usgfd can be ani nateg WyOH earsthingn

wi th ammoni a grmdfehgRr YNo Secadary amine with
elimnation of water and s %sequent hydr ogenat i on.

This 20 condensation of the al dehyde th the
abovenentioned nitrogen cpnpound is suspagctegyl.Q be
catal yzed by acidic sites|®df3the catalyst. In an

undesi red side reaction, [the al dehyde can al so bqhethoxyethyl_
decarbonyl ated, i.e. in tpat the al dehyde functi Omokboline
elimnated as CO The decarbonyl ation or mgthanizatign

ted to tak t
is suspected to ae»—gh{c/e\s/ [j [j

methoxyethylamine $
N-methyimorpholine g

N\

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
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
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 to 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
decarbonylation forms the abovementioned undesired by-products, for example
methoxyethanol and/or methoxyethylamine in the abovementioned case.
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a netallic site. The COis hydrogenated to nethane
BE &0464e hydrogenati on catal yst, so 25 that the
nmet hane formation indicates the extent of

decar bonyl ati on. The decarbouylatlon forns the
abovenenti oned undesired by-products, for exanple
nmet hoxyet hanol and/ or net hoxyet hyl am ne in the

O %Btdoﬂaéﬁe ﬁ@r?Sf thE gt% @éwﬁh mﬂfon‘?aeér‘ Btk or secondary

b o i e A ghrggotgns. of

which tthee démtedycdedensetlcpmlsaslusmaecemdie amd}patelyzewwmlla thehendesired
Q@éa‘rl’icﬁgrla%ﬁ t%e&‘ié}?ié?fby PefificRfed ed to be

aci d-catal yzed, while the undesired 5 decarbonyl ation
is catalyzed by netallic sites. It was an object of
it mas @neabiact of the praseohinventiongio inproveé: thecgnonomiacviability of existing

Hﬂo@@éée‘stfdr @Hrchéhéﬁﬁm.nafwmyﬁeé o6 IRGEARE th8 @mination of

FPBTGI0 & el Py b e ae d gt Bl gaudalS ne
am’emenbw@tdlsa@ep@geamhp intestiorowabtsfinderatalysiewhich can be

B a@waMMy i & Sinplé ARhhE& BNEREHIEIR ehAbNs! tHeddbav¥mbRtioned

awa*a\ﬁﬁ % s RLRBR LA bRk iR, toh Hisft b EmB IR (sTV),
p@ecfttyﬁym@talwst hfetingwithrimultasiesusly higgrmeahanisal siphility-of theeshaped
&’étﬁiyﬁi%dd?ﬁﬁh low SBh&EAy Nk yTheC@t@lys@tshéuna atédr@inglythave a high

%&tﬂy%ﬁ{m% I&Q%%Ig\gf 1] ng&mgnlc% Ebht'y.f%ggtg%ggg&?ﬁ%ggdltlons

EWgharaioes: étaﬁ @ﬁenfg‘mgre Aelalysts im p@rreSPen@ag iagninafion maodesses in which,
bwvial t6 frRdHeplicalstiudteevithe ®achihiinddr nd Reic présess products can
Fees?ﬁ %h&[’d Fe%ﬁqb tHeOIW%ar %ljé%esrﬁ%g&!tfs Mtn ‘ﬁnb’r%@ec? Eele&ﬁnty

I'n Correspo rocesses in
which, owng to the chem cal structure of the

[Siﬂclé-a'mesyielﬂé aniearepmeﬂ inyambentof paeitst Ncadlyst ﬁol@ﬁé e time)"

t. "

(5T 3 B SR} O rpGuce, DERRoRVAGAiE s ARGl Ep-e
reported in "anmount of product / (catalyst vol une
Accdlihgly( We hévefound alprocess ddrqurepaainguantanaihe py oehoting A primary or
é&ﬂﬁ?& c?b‘ﬂ'oP %eﬂ%&é‘%d/eﬂ@%r{e‘ Wiltthy o% erhﬁr]d a mtropen compound

ccor roc 9%t
E ﬁte presence

seIptie 89 E%sfth é”}ﬁ?‘?%lﬂ?'”&’ya %‘iﬁ?&‘ﬂ?ﬁ)’ aé‘i"
el alzihood@inadidkide- wmdeel-uomtlammgcba@ﬁt \winefein the batagleually active

Gértﬁﬁéa’s‘rtt% i gwegé‘étﬁlz;%tegefﬁfegn{?nﬂeeﬂﬁct%h r(&égo rlses Oxygen
Bormeaints  Sremie.o Al At |'r°e<ﬁnfEn b pgatiam, &g t65.5% by
whight iprefertablydienna Dbt to dai % py aetight,emoreqpfesably foom @7 toh®5% by
weight o dxygdretShSodrias of ﬁﬁ n%léagnoféﬁliirhuth}’gf rﬁgﬁﬁdenum of antimony
SRR HRp oS ot R A Bhse s SO0, Bh@oiMigE. Sbx0s and
e @hiespentivelyr abl y from 0.5 to 4.5% by weight, nore
preferably fromO0.7 to 3.5% by 30 \NBI ght of oxygen

ik i e A

|ocfSW| %ydr@gf@ cgmggges %ggn C@;Bm dsg o) ZirGeni, of nickel and of
irers [@edtin thel mngdNeordv2toeb. 5% Byoweightc ptefdrablly Sromh@.Sdo 4.5% by

W@gﬁt ¥idr& %téfé!raﬁ tffa) o@qm@% By% ghP &t %W%ént Smpdunds of n, of

rf? ucti on I SEeS 6 0X pﬁﬂggogzﬂ@@ated in each

e o e Sy Sl g
taserasOSiOtRb G, E!i%abwlom; @bﬂQa goddf:BOaléspettiveiyn.0. 5 t o

4. 5% by

More particularly, we have found catalysts whose catalytically active composition,
before their reduction with hydrogen, comprises in the range from
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wei ght, nore preferably fromO0.7 to 3.5% by wei ght, of
Bk W44 conmpounds of tin, of |ead, of bisnuth, of

nol ybdenum of antinony and/ or of phosphorus,

calcul ated in each case as s?,o, PbO, Bi 203, MG,
Sh238 and H3PO4 respectively. 40 More particularly, we
Patoe7 % by avedgitt af gsfigen shiopeurdstaiizirtordarh) saladdted es ZrOs,

?@Wx,b ght Bﬁégg@nw(gpauﬁ @gik P%{c&%ﬁyﬂ ;
GBI e ‘6%'9'@%Hreé?fﬁ%¥drfh@%f£;¥ we%mf o1 ag et /Lg’fod@% by
weight, of G¥ygen c0potyds/wiinght catdulairg ge fegdypodinds  of

0 9'5"/%B§‘b\}%i&h@tp$§e%lﬂ Bro 2139, Qy @e&;ﬁt Ho(% %Vefé\%b@rﬁ 7 to 3.5% by
\(Vél% ¥ yg\% |°8WP°“'E§$S qjgl\ﬁgé}ﬁe%cgﬁ%g Elgaenﬁlm of5ant|mony

aral/cmnfat:lhesplmue'o:@aml,at@nd eBcldcase as &G%?Hz@ Bie®gM0oOs, Sb.0s5 and

HEF@%Q d(lVQIy5ar¥djthé|r 2%6 vth¥absEmentBh&d Ehﬁfa‘ﬁbﬁmdbegs especially
en _conpounds of tin,

'Ing%l pro&es% °§Fﬁﬁ°ﬁng Bﬁ%%%’gg}?ﬂlﬂ of anti nony and/ or

of phosphorus, calculated in each case as SnO, PbO

RindAg thé%em@hﬁ&%d%anﬂ‘&ﬂ%néﬁé@?@wsl Wo, ®bhrid=ign is

! refe‘rf'lrb venmenti oned am nati on process,
%%'ﬁ%%?y?ﬁ the process for reacting DEG wi th
anmoni a. 10 Armng t he abovenenti oned dopant conponents

ﬁﬂdat@begﬁdmghﬁb cathlygdiily Betivecdnsposhioh tof £Hé|t n’:Wérilst’ ve catalysts and of
ecfa?Jl s?éjuseél btlg%ﬁr%cés%g%{cg}d}%cté{]g ﬁl@{argt'ic%fl\néd'gi]agé’qlgr‘f EtL

@%t@latlgaﬂv aclivecgpmnesiting bgfane ds gedaém withgydregeme

i nvention are based on the catalytically active

9105838 ahbtgalltlk??rLe%ﬁedt&)ﬁ it ﬁ??ﬁéén%?%rﬁ{bdl}xg{ tRQ%anrk%f thg catalyst

ccor
for fite amivatien ehArimany pr %9?@”@%@1 éﬂ'%f"s algehydes aQFHQﬁ glopes in the
plespridenafrty, for egamplodide sminationof diethglede hlydely D& Mith ammonia to

gl% %gﬁfbéf rgyc#)hgnczﬁl hgﬁ@@ %I"E aqfeF "Egé&g E:or%ﬁfm e £ H:%n jum-nicke
eatolusts of foriapd 9’@6’! diepal rﬁﬂngﬁ% Pf 91, Py 8i. Mo, e%lh?’!d/‘?ffp tq$§ent|ally at
leasit remiainsrconhstant; buttha iedtenhofttke undesiied Idgsarbonylationoeaetivth

El%lté’ﬁ’éﬂﬁ ea‘é?@%ﬁ@her?tfe tR8 selBBivit ? of tH¥QmiRkY cﬁﬂ%{e 8o

essent | east remali ns constant, but t xt ent
{Ereages- undeS| red decarbonyl ati on react i on
si mul t aneously decreases and hence the selectivity of

?H@pr’i‘ﬁ?@éér%’e b&afined '&oﬁh%do[]&lg%ﬁﬁﬁ%hwfggePHé?Eﬁéesls%ﬁ)én to a

5 cont i nuously or Preference is
5‘?'\; HOYSMg °90nt| nuous method. 30 For the synthesis in
the gas phase, the reactants are fed to the reactor in

Forctﬁéfsyﬁthéﬁéﬂm tﬁB@E? ’bhaslér &ereablalitsidre ?eoCtth@ r&%ﬁ)r in a controlled

Hiah e refr a8 ik Sl gas gwﬂqﬂe@feorsie@’ 3t RdaSERisqrm. Sutabe
amineg ferc gasphaspGyNinags gia amines whichy pwingde theiigpadlisiorraints and
tie Holiliag polntaeftthsit Feactamits, Ban ke Rept in thdGassitasp Wathéh the process

ﬁ‘értameﬂarg B9 pFUc%Q?ﬁe%hnology means. The cycle gas serves firstly to evaporate the
reactants and secondly as a reactant for the amination.

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
evaporated as aqueous solutions and passed to the catalyst bed with the cycle gas
stream.
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paranmeters by process technol ogy neans. The cycl e gas
Rlep0464 firstly to evaporate the 35 reactants and
secondly as a reactant for the am nation. In the cycle
gas nmethod, the starting nateéials (al cohol , al dehyde
and/ or ketone, hydrogen and the nitrogen conpound)
are evaporated in a cycle gas streamand fed to the

rsgegrtheﬂ d’gé a{(}% gfna Iafr ?éé@torﬁOE)zg?ﬁpléseé\‘cstuﬂ%lé rééacjé Bith cycle gas

stjeagy NS BRgeionediest [usHe Ghemisiiaan B Vol B

4, lpagen99-388, "Ee(dd-\ﬁedrRetdamrs,"ycl e gas stream PF 60464
6 Preferred reactors are tubul ar reactors. Exarrpl es

BlsahbRPl A ST5 2 S HRsFSh 518y o8 LPARLFAR BSetrorn
Sﬁlirm&eam,phmth Ed., Vol. B 4, pages 199-238,
"Fi xed- Bed Reactors”. 5 Alternativel y, the reaction is

advanta ousl f L:HL?HP El{nd e eactor & in .
LRI o ot Fochora o 105 <Gl Pafedd g consist
Qf@tﬁﬂrlas ccemlom of arplaraliyhoft(eg. Mmeponthiee) ndividuaditibglan reactors.

PHisHiafy, anl&eﬂﬁediaté@rﬁtf&%cmﬂ‘ééd @Jﬁnﬁ)ﬁsﬁg ftheFedctahy afd/or

VI

Kl B S A A g e
reaetapisipossiglethiese inccadvantagaeyomanaginoni a and/ or H)
and/ or cycle gas and/or reactor effluent froma

HRGRIe agaasrﬂovw BREE Wretbi2pRIR WeN:Fol R 4d'1o2fbop me ( gperating

pessuse)dn’ ¢f ratalypidbed Mgleme) ohl. unpartsc%oo thﬁarapa@ from 100 to 700 m?

(@pepertiimppressiesyrtef ttafysobed @blahest hl.bed vol une) h],
In particular in the range from 100 to 700 n8 (at

oper at i ng pressure)/[nB of catal yst (bed vol une)

TfieC Wr%ﬁﬁﬁf@é%‘)’&ﬁ @Pé?ﬂl%?yw'uﬂ@aﬁﬁmﬂ?@%%ifom S0 to
1001% by volpmet very particulafly romS8D tool 0020byl GAIdmb wf Hel une,

very particularly from80 to 100% by vol une of H2. For

he synthesis jn ui hase, suitable reactant
ot SOURRSLIR RS G Plash RO (RRHERIS APrRYUTS B 21 gt grose
\plaici haveohigubeilind) points| dryaré tilermally labilet hethese eases, a durther

id%h@ B is VR R RSib] o’tf%teaéé witf egib%??tmn géﬁo%‘ﬁgét?on of the

poration an ensat | SEAm
?rﬂ'n?t'fe\f}?r%@‘e'?§ In the process according to the

i nvention, the catalysts are preferably used in the

lmﬁ@brgeg%s%cgwl 5 © the irR/Bnﬁ‘d?P %Heséatéli?été’ af pr%?ér%l}’hé&f‘in' the form
S el IR 2prsistandl & cglaysRab At e SoBhpsiorsalit f propriate, 2
shepingaasaistant (fosexaswde graphitgor sthanmearid)aithe catadyst awsndtas a
Qﬂ%@ﬂ b8y, 2BYdd Héttdwpneataﬁy ﬂlrth@ﬁbz{zjtﬁlyﬁ@élly‘é@tn}@lﬁgl@éleﬁfg S.

Ipoik ShiingPAR 366 b8 BB Hateria) SHBRPI b8 et s cppgigered o

beninelnded inthe getalytically agtive G@MRLSHPSsi tion. The catal ysts
are used in such a way that the catalytically active

FRRRS| St Qe KRUALuPa way that the catalytically active composition ground to
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).

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 last heat treatment and before its reduction with hydrogen.
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35 powder is introduced into the reaction vessel or
Ph&046he catalytically active conposition, after
grinding, mxing with shaping assistants, shaping and
heat treatnent, is arranged J7n the reactor as shaped
catal yst bodies - for exanple as tablets, spheres,
Thengetalytivelly adiveemn(posiion sf tharvatalyst, Hiter to lastheat reatament and

6@6:@ ifs! rBaJétiBM V\)ﬂﬁ' Bfobeﬁfls 'd@ﬁnéboé@lﬁe %UFnSonIﬁe Fn'é§ses of the

RARIGAM: a8 e aient and B1 BR Ry SeisoHS SRRNR sk gpateras
rhlbconﬂmn;esIeesfer&laﬂsaﬂhyéwlloa/ﬁrtgetronstlwentast heat treat ment

z%ﬁgnﬂggit‘ cglbﬁdé taog)eesdygﬁn\clz;gmgghhd@?ﬁ%%eg?d rén 5@&6@ én
CHRALE 0, F et ARSI SE Pl Bt

reduction with hydrogen, is defined as the sum of the
T'Wé3§tﬂﬁ oPthetdbBverfiahtingt icoadtityerds b the cé@lwt;alwwwésc@ﬁgos.tuon is

&8 ﬁ%l yengﬁ 9§ gﬁﬁé%%ﬁ%@ﬂﬁ;ﬁ?&%ﬂﬁ@ o tﬁ téf\g%gh% e
prefesaly framdA0dRi 188 %( lzsmgl;;ht ggmg@lﬁrly;bﬁﬁ&]tpwyelght NERKRarticularly

208% ByoweigitdinQyerigitar >CI97P By Wight ffort éxampd moe@ grefarbibly 100% by
%b%{ﬁ enum of antinony and/or of phosphorus. The sum

ne abovenentioned constituents of the
catal ytically active conpositionis typically from?70

The dél@l%éajﬂy wetivgdompositibe bhthie)infentive Béialystsliﬁhﬂ%diae used in the
t 0,
c ace HR{ rf)n; %Qg%[»@%ﬁfd’ﬁ%é( I58 %r%grléé)orgéjgr rTﬁéé é’l‘@rhgﬁ}g {gxidation

ar|
g‘ &8) grheir mrq?amraﬁgwc 90@@% tgtfron S'iouéibﬁﬁP &l Aand
rB)tceVH)Bdreir\ﬂhloythwarﬁomc Tabts oftthe EIBmeem:at alytically
active conposition of the inventive catalysts and

éhos used {n the 15 ocess acc rdlng to the

£$ Bﬁswhf'e&v%s e rSOMPRENGt @ Ror e el enent s
ffansitdatmetals sstlhgse My) ordvin®@H &V or fungstgaoixidesr Taorgantatum oxides, Nb
SHIBRGxides |oii‘ﬁfoﬁﬂmﬂc 6)@.ﬂétgr\9 HP\?'aHad‘fﬁrﬁ Bxﬂés Or MY d?rc;dhosphate
Ié B and VII| ﬁﬁg«r? E q heEIe o
BOUARIES Sug %%Qﬁ OpEHerfl ST 2R rZPﬁe’ﬁ‘ ab’B 2 ’
alkalnwital carbomates suchuasiNa£ Qehalkalinereapth nvetelromdﬁsgmcb @s SrO;

axémeseanﬁanétal da%Br@'téé@L@H lad ¥gCcdHP calO rynateéms%bﬁ)ﬁ%x.de
QI obi um oxal ate, V or vanadi um oxi des or vanadyl
@P phosphate; | anthani des such as Ce or CeQ2, or Pr

or Pr203; alkali netal oxides such as Na2Q al kal i

RS Sdtalyaican @éﬁ\lésco‘i’r\bﬂéltlléﬁ of\&%qﬁ%ntﬁé Kél'altygll‘% a%@rthb&e”ttﬁe%'m the

al KalJl ne ., e al .carponat es
eSS %CC#);%@?% % BenBndfelePibnr HeshlsbApuse BRGARNER, any
riheniups.i anylcoalhand/ranyainm 41 eadhrease either in mesalti (axidation state 0)

fofrh @k isdrsiodicdedpeertly usidided,fofe process according to
the i nvention preferably does not conprise any
r heni u rut heni um any cobalt and/or any

The %aée'm'@ﬂx active gopppasitiopof t55!‘5I 'F‘@“{'b@( P%Falyﬁtér?@toitﬂps@)USS@ in the
processcaccordiratoitios ineentemeeiesd dlyy dapsi rit zechprieoamy silvbeand/or

&fbtp@P i b&&H ééée%%éﬁ’lﬁ n?é?é‘]?@&ix‘daﬂ@n Sfatd @efofnﬁ%?mtéﬁﬁ%mc %spemally

é ?%§t s and of those used he process accord
XAEHE AV ent i on preferably does not conprise any
I$1|a particarty/ rreferred embodiment, the catalytically active composition of the

inventive catalysts and of those used in the process according to the invention does not
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 originating from the metal
extraction of Ni, Fe, Sn, Pb, Bi, Mo, Sb are excluded therefrom.
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copper, in each case either in metallic (oxidation
PF£0464) formor in an ionic, especially 35 oxidized,
form In a particularly preferred enbodi nent, the
catal ytically active conpositigon of the |nvent|ve
catal ysts and of those used |R the process according
to the invention does not conprise any further

FRL Bhtalvki saaiylasét.@&&drﬁ SRR ﬂﬁanéatal?étt l'SL%ré ifd r@h@ér@ntvmh HYdrogen

SRR e fweémﬁ%tg B1a% BY uiiat SRR IABBLT 8,5 fogh 5% by
wetghumnarepeeiemberfrdrthmgr?» e byiivesight, afexegercenmmraunds of tin, of
Féraaf@rrbi@huth m%fenuw Bf érﬂlmcﬂﬁlcd?ﬂm%}’ ﬁ‘é’sdhbﬂ%ecalculated in each

B Siouebd 8, el SO0 B IERL) refbblfihny o

60464 8 The catal ytically active conposition of the
Thé abnaﬁ/tncalb%fcw&cdrhﬁos"tML&th@éatywétrcohmew ®Rfore its reduction with

ﬁ?@éérig}?efelll‘a% Al |p|8wq5r%ggg Hoé‘b%?o %%%é/%e%gﬁqtb%g}/&ebrgﬁﬁably from 1.0
E} "érbwe;vgm rraﬁﬁecprefefablsefr@%%’ay/tqﬁeé M tweightt, ofoygean compounds of

tommalsuitedss FéD;. of 5 | ead, of bisnuth, of
nmol ybdenum of anti nony and/ or of phosphorus
calculated in each case as SnO PbO Bi 203,

kadstitionn thereatadyticalbs active |°961F’93't'qfh@f tBﬁPaHMSF @qur? 'tﬁ&qu‘FEO" with
agdrogen, tcomprisds prieferatsly ml tyisfrangmmnn ses, before its

882&‘?6%%& %@ﬁ}m%é?ﬁﬂ{lé’rﬂﬁf%m B % §6%*Hg><~é|§htt Pl%ré @é}ﬁ%&!}ﬁ%m 35
ﬁ!b@ﬁ%)’i’yw@' it of ppgen ganepQung %P Z'TQOB'HM cs ‘3tv''c'5‘t‘~‘l§10/%90§"02 and
Weitgbd% byfweaightgearticdarfycftoml 48 ¢d 55%royrweiglet| moteaparticudarly from 20
fC25% b 'ﬁélgﬂﬂ d(#ftdxg%}: Jﬁgq&ﬁhébgﬁu#:@' darcupftbd é? NiO.

conpostlo yst ore Its reduction with
hydr ogen, conprises preferably in the range from 15 20
fTo preparéd thevasitalyets upert initicaiprcess acoordirgdtottbe GOmtion, various

)gfdcggges di‘@b@sé?ﬁétTH‘e&/' e 'ZfIESrr %%a?ﬁﬁlé”%btéﬁab’?@@f B¥p t%dg%mwerulent
ioreb s TRy ase g horotss e eagiRy O%Fbﬁﬁ%goz*‘?fbe qafgponents

wych weateytand suibsegueatly extuldind and heatrirgating the £68pbsgition thus
¥BiagHad, of oxygen conpounds of nickel, calcul ated as
NiO. 20 To prepare the catalysts used in the process
according to the invention, various processes are
Pesfeiepte is givantoreparing rtheammilve catgititsts bya@mnplopipg precipitation

RRIAJIB! P dXampRs, thesan H@Gﬂtdﬁ&ﬁb@&oﬂré@plfmﬁ e HieRel, iron and

480G ﬁ@hﬁéﬁefﬁ% R e 8is SR kel oing, f?%f&. clements by

means of leages iy thetnsesanep @ pisiusty of Bsparie®ly splkllg, oxygen-containing
B &Inune eompo@wgand%ubts@qwmpmsmggtdmng Vi@ ekicieng the resulting

épetcﬁjpt?éﬁet §P€¥ 5{@ ﬁp%dlﬁlﬁ%?)éfg%hg?ob%%r? %lre%ﬁﬁ}?r?g?c‘m%gﬁ?{dﬁ used may,
r@%@mpfer b® ﬁ'r%ﬂwm dispsid ﬁgz'@@ﬁwah@ﬂ@% Ydraier arp%unaen%sphates
giaddniwso batatesnardazieonismnsilicatess Ehe slamzstof theyspaniaglysolible

RN EoﬁwB@uﬁHs%%ﬁ%eprQﬁaréd 5 %éﬁén@fn Fine RRWdBE 61‘ these

sol ubl e onlu

5‘&'}93%%,{? 9%%2{@ %%?él{nf:,gﬁl{é; gﬂga gg%quﬁlyn&rggﬁémmes are obtained

by precipitating the sparingly soluble zirconium compounds from aqueous zirconium
salt solutions by means of bases.

The inventive catalysts are preferably prepared by means of a coprecipitation (mixed
precipitation) of all of their components. To this end, an aqueous salt solution

comprising the catalyst components is appropriately admixed with an aqueous base -
for example sodium carbonate, sodium hydroxide, potassium carbonate or potassium
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preci pitate. The sparingly sol ubl e oxygen-contai ni ng

PF60464 um conpounds used may, for exanple, be

zi rconi um di oxi de, zirconi um oxi de hydrate, zirconium
phosphat es, zirconi um bor at eg and zi rconi um

silicates. The slurries of thé& sparingly soluble

hydroxide uomdayinpbcordiitiona withestipingpmtikttie ipyecipitapiem i cogniétadt is also
POV B Wbric mﬁ%&am&%%s sficifad SFnri¥nid) amrﬂ&{u%l%grbonate

stlrrlglgg qA %y é‘f‘? % FIeS are obt
BYMANKET BY4ragsTIcgToRates BIIMANHT) CBPIBIS AP UBHT oxflate,
someoiwmimafanate, acipins ursa; etonilertype f saltsolsediiogendsgily not

BRRAE ske hﬂes&ﬁmp-ﬁhféctdr‘ Wﬁﬂﬁts'rbefgcéiﬂlreg‘sltg% Wafdr %ol@nbfﬁf ke Yalts, a
ipitati

BB Bitag gt waebrai ity orkirel ke Riso R nERe Samedrptvely nighy
eongentiated galt solutienst it iseonsidessd todmﬁﬂlfresmde@t thab whenaelesting the
SAIERST Whawldeamﬁmeh@t fleYsaftsl BeIsEtEd Will 6F cdrsRABHAPHS those with

F3PuinlfhooEE Ao S81n4Eh 2ot ey B GRS feyfons o

Yy aerelicaliog ocrreventingrike meptﬁ’ltgﬁlan by ergnplex formeatien.
precipitation is conplete. It is also possible to

Wmére‘@\p'itgteil QLB?dlﬁedqﬁ tﬂ?és n,[%&ﬁplpa%ﬁﬁ E‘erao%%ﬁ% %b%e%{m& %hemlcally

encar
BRABRDENRLAARE PANSSt @Fﬁﬁﬁ‘i? LRﬁ"@iXtHT%t thexaiges. givide hydrates,

hydroxidéss catbonbies pnd insolubie ared iasicTétstof fe rabtatsalsed. Iy srexy be
;@n? %'6& ?Av]oﬁat%)for ﬁ1ecfﬁl’e];db‘|‘1® of tﬁé Bfeg ﬁl?%sglfﬁd@cthgf&e aged, i.e.

when Gisyiate leff fork era Bimeiaser i nregetﬁyouaf apprapidie tndqryot

caglitions dr ivhilg pagsiiceait tesgghconpar ati vel y hi ghly
concentrated salt sol utions. It is considered to be

If evi. dent en sel ecti the salts of t
epwcm}aieseaﬁ?mm@esef H’@C@é{?%‘ %@?%P%BVWFPP‘%%?PQ Turther as
usnal tegive the ibeerttine satatystshFirstnihepsecigiiatds ate washed. €@ dontent of
dikar Hﬂtél Wﬂgch‘ﬁ&@tb'é@ﬁ st{ ﬁé@‘lz (rHlﬂg B Wthh may ha have been used

gr ah &é‘&ﬁaﬂk ?@:‘{f ?%Wﬂ%}w@ at I &Wor ing operation and via the
tenepsratuteadresarobuard ioh the washiHQGMelpﬂregerparalapnodnmgmatbe wasking time

@Ir iﬁc&%&ﬁé Md Bénfﬂé?éfhr‘é%f ki¥e wémgfép RS cPEHS RO EbritEnt of alkali

ot s weshit s BESR e AR FeSensia b sied L it to
890 "Oh erafereblyst fromd100) to 1685C, mend 1Berf caleited. I heecalcinationlis e

B@ﬂforh‘lég e'nleﬁaﬁy ébﬂengYat@fes%@ééé{ngqoﬁrgfg?%‘éé}t@griﬁlﬁﬁmom 400 to
§¢(?=g"‘ﬂ} aé"%iJaercﬁ‘B’" {%()gtﬁ%%l faéappr opri ate under hot

conditions or while passing air through. The

Phe mvphtivet ctalyeis miapetbobe propsred by ebpitighalingfircBhiaafdisdde (ZrO2)
%%h r%géﬁte?) F%rbé\gnﬁeﬁ?e omt%ég\%ertoq sﬂ?étf?d Bgcﬁes such as

| nv en reci
8796 OpfingS| kal i et al V\,hl ch has been
suppl [ ed by the (m neral) base which may have been

Wﬁ@glrccfi‘ﬁmﬁ‘df&ﬁﬁ'l@h%&‘%r%ﬁgm BR, [nthe 'éﬁg)?@rﬁ)u\é' Roh&&inic or tetragonal
ur a af ﬂ M}g H{eraflon and via th

FoéWpBrre raply iny 8"&% B™ he washing water. In

general, prolonging the washing tinme or increasing

SH@éﬂwSaéamr& Srodiidt’d YR8 chstomakyesrovédsks decr ease t he
content of alkali 25 netal. After the washing, the

%rem pitated material is generally dried at from80 to
be mpregrationdslikewige effestaditnothe sustsmery pregessgenas described, for

exdraplesia A. BhStiles) Catapbt Manufscture - Laboratory and Commercial
Preparations, Marcel Dekker, New York (1983), by applying an appropriate metal salt
solution in each case in one or more impregnation stages, the metal salts used being,
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performed generally at tenperatures between 300 and
BPB0464referably at from400 to 600C, in particul ar
at from 450 to 550C. 30 The inventive catal ysts may
al so be prepared by inpregnating zirconium dioxide
(Zr@2) which is present, for1anarrpI e, in the form of

foP urkhple! afphditRee RigdicsSacetstbs aﬁch(;@rlﬂe_%gﬂﬂér&ﬁe irﬁ%@blﬁétﬁm, the
. m di oxi de i s used, for

éﬁ%ﬁ%n% ﬂ'r'%dr:%ﬁda%%{&gﬁ@uéaﬁgﬁ%ﬁocl inic or tetragonal
35 form preferably in the nonoclinic form Shaped
Deslingse@eatioh eal be @ffectdd by thidso-callet aBsiyntWelt&ssIASthod R which
fh%rg&ﬁ%'a‘?&idegs lrﬁc}fsq%\dle}? i e:faéc%FJfgmge W(thtutP %a?éﬁp&%@épacity, up to
processes, as described, Tor 40 example, In A B
Emaxgaum eﬁ%%i%@f’" WA thealptriegnation selytiel- dihg imAkegnation can also be
&itoorey inisapernBta@psdlationons, Marcel Dekker, New York
(1983), by applying an appropriate netal salt
sol ution in each case in one or nore inpregnation .
5ithe ease efaultisiagg impipqnation PEPOsEsesy it issrPrEeRIEate fdryrapd optionally
exaaigiechetapen mdividaakEimprégradtios steps etlaltistage impriegnatiothacman be

i ) h . g : _
JhpBled pruedBi e *.a%%;%‘égw R oA b6 o f Bobiped wit
B {EEtENdB e AMIQUat PEEl ant et ness met hod, in wihich 5

the zirconiumdioxide is noistened, in accordance with

L B A o sl g O e o
st esmbltanFously Wi Mheta St oF pukessval, BeanyaegHence of the
individualometal saltshe case of nultistage i npregnation
processes, it is appropriate to dry and optionally 10

cal ci ne, between individual inpregnation steps.
SibeRuphe e e A ey terotRBD Sl ps A AT taratly also
calsined, deyeaxaniple within thehealcinativoiemperatuse ranges sireadybspecified
hsded with a relatively |large amount of netal. To
apply the netal conponents to the zirconium di oxi de,
the i npregnation can be 15 effected sinultaneously
Aiterrthe calcinetier, theatatalystis sprropriately sbpditionegin whetbguit be y grinding
©fa tditain partiEId isredr byRiidhg & 2ftet it had beef wrsindy with BRaping
lstuntS bigPaT bRl sl D 2oBEBR i i press o
ealdngsaior exarmelaietietsans heatdesting. Toadpatiraimenidgmpemtures

edrasspond\piefdrabli €o thalteinpaiat@8s intthe cidinfigyst is
appropriately conditioned, whether it be by grinding

to a certain particle size or by mxing it, after it

hes caalysts grenaied inihis wayrepiniige theseatalytigelly agtiyermetsls in the form

of supixtiire o thefrtoxgagérccampalinds rep iresarticilariih tHiyform @n6xioés and

ﬁf)@ﬁ%xb‘és.% nol di ngs, for exanple tablets, and
eat-treating. The heat treatnent tenperatures

correspond preferably to the tenperatures in the

Tlae cataliysty.préfaeed; doradxpsipe, s epacribediabovd ae staned@smmoch sad, if

bpprositd | peatdc Beioré Hey \Pe (B PAS catiystiethbP L typikay prereduced.

xture, of t helu L %940, orYpoungs ok & il gart hcul ar
H‘HW?Y%, tpsy GanR A SB{’F&%E m{gou prereduction, in'which ¢ase they are reduced
under the conditions of the hydrogenating amination by the hydrogen present in the
reactor.

For prereduction, the catalysts are exposed to a nitrogen-hydrogen atmosphere first at
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
metal compounds present in the catalysts to the corresponding metals, so that they are
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30 m xed oxides. The catal ysts prepared, for exanple,
BE 60464 ri bed above are stored as such and, if
appropriate, treated. Before they are used as
catal ysts, they are typically, prereduced. However,
they can al so be used wi t hout1%rer educt i on, in which
prasentitbgatherivithrtee ditfecens types @eoxyigea compdundsoin shehctivedorm of the
&Qgggenati ng am nation by the hydrogen present in the
reactor. For prereduction, the catalysts are exposed
to a nitrogen-hydrogen atnosphere first at preferably
A fusthed &dahtage @0 tGedmentivae ¢atalystslisdifieir rhechamicahgtalslity, fixeotmeir

2 . . '
A PO T el ol e o o
eRYed 81ds SpisBing sangtie, ok tiisrpireoss: Miestigred ealalyetigeipdorexample the
qadalyst dabletf is stiessed with incceastngi forica detween avo panaibel piatkss until fracture
FthS Sftipeti RatalySt mgglc&&g,sarmhi& Qﬁe&%éﬁé&%ﬂéﬂ%@nd@oﬂ'tﬁe

E T e

fraoturesis thérside caushihg strength.f urt her advant age of the
i nventive catalysts is their nechanical stability,

ok Vs i o
cataly$ti prefesabyebaindharragedti the neactpoaea fixérkbedh e gossible for the
ficW RIward tHeaRkéd chRlysEBed R e dithRr froRltAé Yor! ortfffph fle: bdttdm. The gas

SRS S G R, repE A A e a wey o
eanuetively ighHioding treastion pegdugtstremaiy indivxengas ehasen t he
cylindrical surface of catalyst tablets. The force

R e e e S PR
group Reketa gean torbej amipatetl cheausad ip staiahiareetrie.gwbr Aousl vy,

$upersteighiometic amidings. abl y being arranged in the reactor
as a fixed bed. It is possible for the flow toward

the fixed catalyst bed to be either fromthe top or
nrthercesrcoftibe amination ef gachols aldehydes erketenasyrithdprinpary or
$evontarg faniiedy) eerdriing is Pricstably as@cmihl dnl approxainatelyistoighibmatric
ARl 27 g b Slofoeote Bnlniah pidé o FRETIR RV rma oo,
Adehydgiareur eigetegioypmBe aminated-i ¢ hydroxyl group or

al dehyde group or keto group to be am nated, be used

10 3P R o8 SIS OIS 601 100
neeinpdaclapameuntpseecially i TFam herty 19imesdhe Aplaryamount, based in

eavhnezse ohliee alcond, aldehydefandbkgtons @ded.n an
approximately stoichionmetric amount or slightly

uper stoi chi onetri ¢ anmoupt per nol e _of al coholi
ﬁ?lgﬁ%ii//?"@?%lﬁ)ls Usﬁg QSP%FQFMYE*‘ ﬁrfr@ﬂb$-éf t‘k%toofOE‘r Bigiergblydom 2- to
t0n-foldt, edpecially from BetocifHplameolar éxtiess pgemolemiplrohdic fiysiroxyl
§188, aﬂ@&fy@é@%dbl or'keld @r}?h@t&@e &&%@Q% : I mes : Ee ”D: ar

nt, especi infroml. imes the nolar .

B proeESR of dmindpacalll o shimpReohebb iy Sl possiole.
and/ or ket one used.
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.

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.
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30 Especially amonia is used generally wth a from

RF 50464 250-fold, preferably from2- to 100-fold,
especially from2- to 10-fold nolar excess per nole of
al cohol i ¢ hydroxyl group, aldehyde group or keto
group to be converted. Hi gher'“excesses both of ammoni a

Wwhen alorking inttie/ligaid me@nﬂ@reﬁcamsqabom alquhydé Fﬂ lestone3Sius
é’r{wr‘?m}»ﬁé oF gﬁn'nle§ ggbaggg n% %élg Qn&u’q@ @ﬁﬁége@sg\)’&r ‘ir?ﬁ‘ {étalyst
Whighis2ypi¢ally disposaddm ﬁzﬂP‘?P 'é%FbreéCtﬁéft’réfeé?W hegted axeinal. !ﬂwthe liquid
mﬁasé lepressures of genersthy foorel Brty 36 IMPRENGD-3P0bapspretaratsfror@ 5 to
PBSmB% Bf@l’eféﬁ) eYAf ng'ié’ Mf?atéh% téﬁﬁéﬂaﬁﬂés Qr%lly from 80 to

orneg

BREE opalATSTeT B & 490 Eeprfe S tn 140 (a2l e rhgreteraby
foas 160 a$250°BF|rﬁ;ﬁh¢6¢u|ar2fronV\mm1to/\ZﬁORCnBoﬂ1ra trlblde maqielamd a liquid-

Mé%%‘?no&ehé?rer%@éiﬁlénfﬁe ERhIG él urI § é]@/ uﬁ"tHéSrange

tan o
BRI e drelemabartd & ? 3 A BTG Rreley sefa?mfp 26'08kg o
alcahoh sEthyde ar Ketonegebliter mfmtaiyst (bed evblemeb)alyd hawat I€dppropriate, the
rR4EEAE R Ve dilited (Mih histittuib soNEdE SuchlastE@sbfdhsral dioxane, N-
AEBHPRolione 35 efuishe acd %méﬁw %@Ps,% %m@gr@% ' Redfe
readtantsrhsforatheyeare déd igtantbe akacjioh vesaeh PreferabBsOdhe reaction
fRfHdetstear |y from 100 to 300C, preferably from 120 to

270C, nore preferably from 130 to 250C, in particul ar
from170 to 230C. Both a trickle node and a |i quid-

Yhag workingdn frecgasahep®|the gaseous epaglaptst (alsohpl | aldedyde er ketone plus

évrﬁhwf@ﬁlbtoy ahﬁweﬁl afeqfa@,héd/overﬁ tﬁé&té]y?dﬂ Gfthe bfé%@?&e &tha én ifta gas

[ er

BFSh prbrto hpar shBed P =815 e Rfhidtf 'a?%?%ﬁggb Plon, ot
pressiresy9f generally isom Ol 4PdVRatoMh to 429 har), preferably from 0.1 to 10
PR/ Mprel préferablylTom 0836 5MPS$ Tha e rsltufestf@dhévaﬁﬁhaﬁon of alcohols

kB R EETS 254" gt éﬁv JgloSthe, e 120 1o
2%0° Cs m@m)iaretﬁrafdy éromo1 Gﬁ)etat259%re éaaqtlant%nmﬁéatyfeé iR ey
iydeodepdtirgdrintivh of aRiehydb3 andkehes Breafeperdly Sro@ottb850°C,

5%@@&@/'%% 56@8%092@ {ngfgfa% W&? 1%&%2{)\’9 ﬁ’gé ﬂgw &?‘ﬁ’]e fixed catalyst
'RQQ 'Bﬁ!éb?;) P'Jber framrabev@ obiFora helewy The @QH'é%dsQﬁf QS"\?@F‘ ig ﬁ@ferably
oithinby by a cyclé has pethednce of hydrogen in a gas stream

Pﬁ@ééﬂlﬁ Ihbuf {}V a99 %\oc@% g&ﬁe‘?glﬁﬁth%%aﬁ%é ﬁDd?n 6‘51 ft? ? pﬁ)béferably

Sures nera

toé Q@ @FPB% Q'd?'?)’dﬁ@f)k?ia@*) perﬂlfeépggaé{glyg P?%Yﬁ"@“‘i and
IhcmrlO 20 MPa, nore preferably fromO 1to5 MPa. The

il et IE%J t%rt “—?@) é‘iérQl n?tf?]ﬁ??isfrorﬁ fG{S 400 |, preferably
'gc?@@m P ?.28 RGN ‘P'g °f§ 8'@9' ﬂggrydﬁrcgﬁ(g}ogspgmponent
the@amolb B in dite2$0ath Raving leemat Goome teshtoestartdardesonditionh éS. T.P.).

Tivelp é}ﬂﬁﬁéhbé‘gf tAgaRMdtieA oﬂﬁldéhyﬁﬁéﬁ)ﬂi‘ ‘Rt‘étofﬂ\eéi diffeFOMGHA trRdt@f the

%ﬁ@%‘@w PR 1 Tt 1,230t BRI SR lfPkogERed to be

preser it BeaAnyisgtion of aldehydes and ketones.

Both in the case of operation in the liquid phase and in the case of operation in the gas
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
ketone, and of the reaction products formed and, if appropriate, of the solvent used at
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25 bed may be either from above or from bel ow. The
PE§Q464d gas streamis preferably obtained by a cycle
gas nmethod. The catal yst hourly space velocity is
generally in the range fromO0,01 to 2 and preferably
fromO0.05 to 0.5 kg of al coho13, al dehyde or ketone per

the t@hperbtueed seciied (ibafpropliate’)inasssed®linjectity AyuPogen up to the
&%gﬂ%ggg&g'bﬁ Fe}g |Ie° the reaction generally in an anount
0 Fom t8 '(5 [,

preferably in an amount of from
50 to 200 | per nole of alcohol, aldehyde or ketone
Bathotherdase of bentinovusderation in they lkuithstrasieanidrig tHeeease of
. st it C R .
GG thet e IEAE, R0 ho S Syl asP R grovated
pether with eAYArRg@eNof the ani nation of al cohols in
that at |east stoichionetric anbunts of hydrogen need

eRhe gaﬁ%lgétﬁﬁﬁﬁér% | dshprisadal et it %tyqje éﬂv‘gﬁ‘%ﬁg&ﬁs BPfhe selectivity

et ones,. N e case of operation int lIiquid.
hS Esactio formite SHARSCRRYR PANES 1 1R redroguth ingiigackings, to

dilute$theosas ibverd. 0 ha peopuirtidnesf packipgs atsuick satalydt pieghtions may

R #5@l20 tB'BBTRHE B5 vBlFhe, PakiBUINEY FrHRWO th 6BRRRE by volume and in

vaz_bocilrtlres. Ihgo%lgssgurel | 2 the reaction vessél, which

pasticiardram &0t YY"t he partial pressures of

the am nating agent, of the al cohol, aldehyde or

R, fBter opfegoi fofified A DO oP e TbctioR (1TasR tse b mole per

B3 Pl B Caro G, ey 36 018 o SEB apm.esnvEes) ety U ot

haveexdismigtiveyeffasy on thepdagsee bicondersionetherreagctionaate, the selectivity

S EMB tatlysBietimb Narid 18 tare@reipOpHdtély AUEreRRIVEA NP rdM until the

thrZ( I IP@‘I q %Cr}asera dtl n th;;\n Taliye iofI g r(]:on_tl nuous

‘8?) PRETEY PR ’6%@(@, PIGRY dUIRTAN. 4 i nat | ng agent

can be circulated together with the hydrogen. Wen

Mig th@tetclis effierMas R@pfbpaately BdenaidchRBreskéd, MY eldess hydrogen

A% 40} 828R Armlring 5?5@%%‘?:&& e bmopie dfetlcf Bt i bSutting
¢rHde reastien Pregyct is purified, fofiexample byraeffaciionalireqiificationT Beitable
WOIkDP btdceBsadf arp dekdribed, fonegatbple GAEH ¥ 312 BOGPAHMIERNS12 599 A

r .

B BAS AT B bitel gitia st gt TR nfitbhe Eaeddviageousty
eturped Backjatorte psaction gone. Thpsamerappliest toramy daganpletelyrepverted
alooHdnealdahyds er Rétohdeompatdnt.on (i n each case one nole
per 15 nole of al cohol group, aldehyde group or keto
ar oup converted) generally does not have a disruptive

peQsvertemh reastantiedyidanyotuitablg by rrspdists whish pesehtaiprd cap 8e
telirned back intoi thy syrthekis. uncoavertedstadtaffiteticanbe flawdd iagain in the

. : :
%;E:gé &J\Asgsrrt%aﬁfp&][e? e @étﬁgéftbféﬂ in B&t%g\)ggtg ’oﬁr Pgrﬁtﬁlféx)égﬁmég& It?l{/ter

u (0] t he re | ONn o
candensation ok e pradugts Byihe REPAMBIE | on ef {1 uent. has

appropriately been deconpressed, the excess hydrogen

AfthaBRy a§&RS Ftha Prétdks BEcAREiRG to PediRittioR bfe, b8 WeYed ammonia,
e resulting crude reaction product is

t heref rgm and, t h

Brﬁﬁ?ryiagg’se?%r}da& Wﬁ'leg' by a fractional rectification.

Sui tabl e workup processes are described, for exanple,

It & gd3sible3dy?the PPocdsgabcdriing ta3the itién to prepare, for example, amines

of the formula |

in which
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(both BASF AG . The excess am nating agent and the
Py 804¢n are advantageously 25 returned back into the
reacti on zone. The sane applies to any inconpletely
converted al cohol, al dehyde or ketone conponent.
Unconverted reactants and any“%uitable by- product s
whi ch are obtai ned can be returned back into the

PR, P LA RSB AIEE B) coot

in thé 30 cycl e gas S{rea

bat chwi se or cont i nUdG8 afdae-eiclasikyt ghexyal '§6W6$C€We
products in the sep%mgalkylﬁdakwhmaﬂqeﬁum asrC4she
process according tg lkkffar‘n gsmgn 831, 3yl ggcr}"?é £, 8Saralkyl and

ammoni a, primary an secon
possi bl e by the pr ocaé@’iar&&&‘@?éﬁﬁgﬂl’@kﬂﬁ@' .%m‘ﬂh%ﬁr% #CHz2)-X-
prepare, for exanpl gCHajd,nes of the fornula | R3 R

Il / NHRA R (1) 40 in which PF 60464 14 Rl, R2 are

eac rogen (H), alkyl . 20-al kyl ,

cyclh%mﬁg such as @GF’FQE%J}BQ?W :a%EY' L?U‘%ﬁ? yrpo-@lidpycloalkyl
as C2-30- al koxyal kyduch s &:kytyaioatkyh Ihigitoxgalkyl sash &3 C36)-

5 di al kyl am noal kyl , }

C720- aral kyl and alhyamtyatﬁsucﬁ%blk I%l'&h%iéh 20 ?rgm)?al’kyl

or together are -( rOXX yl 96N 88 Lagr'e each
hydrogen (H), al kyl hydu:lxyalkylamrmallql Rikbxyatkyt buactl &s/Co-30-

10 such as C3-12- cycdmygw d@u&ﬂam&aﬁﬂwéuo‘h%fbmd.alkylammo-
Cl. 20- hydroxyal kyl

am no
Cl. 20- am noal kyl , tﬁ} &Viﬁ'ﬂ'%%ﬁﬂ%?ﬂ §§,P2 -wiRlfylgminoalkyl, Re-
C2-20- hydroxyal kyI dRIGRSRI GRIR®)IOKERA), lapyl, heteyharyk aralkyl such
C2.30- al koxyal kyl, éy@zk%lrawl rﬁé@érby tyl §hc§‘13as
C3- 3o-di al kyl am no 5a|k'¥/ nalk
C2. 30- al kyl am noal kgn a{ @;7
aryl, heteroaryl, araimwtergawhsuc&lsas@u&@ka garyl, and Y-
het er oaryl al ky] suchcas)(MR2 H refo@amékatcbw - X-(CH2)m- OF
al kyl aryl such as C7. 20 "al ky al kyl heteroaryl
such_as C4 20- al kyl het eroary and 20

( CHR e B ( CH2) g ortOQthgfleﬁeGCHz)l()@%ZDm X- (CH2) 1- or

RS, R10 are each hydrogen (H), alkyl such as Ci4s-alkyl,
alkylphenyl such as Cr.40-alkylphenyl,

R¢, R7, R8, R® are each hydrogen (H), methyl or ethyl,
X is CH2, CHRS, oxygen (O), sulfur (S) or NRS,
Y is N(R19),, hydroxyl, C..20-alkylaminoalkyl or Cs.20-

dialkylaminoalkyl,
n is an integer from 1 to 30 and
K, l,m,q are each integers from 1 to 4.

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



10

15

20

25

30

R2 and R4 together are -(CH2),-X-(CH2)m, R5, R10 are
RE60464/dr ogen (H), al kyl such as Cl4-al kyl, 25

al kyl phenyl such as C7.4o0-al kyl phenyl, R6, R7, Re, R9
are each hydrogen (H), nethyl, or ethyl, X is CH2,
CHR5, oxygen (Q), sulfur (9 > NR5, 30 Y is N(R1O0) 2,
hydr oxyl , C2-20-al kyl am noal kyl or C3-20-
dialkylarﬁgs@%ﬂ nis an integer from1 to 30 and
35, k, I, "mHq I:(gjlre(nﬁeach integers from1l to 4. The
process according to'the invention therefore
preferably finds use for preparing an amne | by

aRdoF Amgldehyde ariior eketseoftdafyrmalacvihglviof the formul a
Il 40 PF 60464 15 R3 HOHC-R4 (Il1) and/or an

al dehyde and/or g ketone of the forgrula VI or VI I O
O5R4A H(VI) R3IIRM4 (M1l) wth a trogen conpound of
the formula Il NH R2 (II1I) jl(\)y\,here Rl, R2, R3

3

and R4 are eaPh as*Hefinﬂﬂ aboveR®” TheRr eact apty al coho
may al so be an am no al cohol, for exanple an am no

al cohol of the fornula Il. 15 As is evident fromthe
Wi 2 pitiogen sompoungofitie tarauladllr adi cal s, the reaction
can also be effected intranolecularly in an
appropriate amno al coh®,, anmno ketone or am no

al dehyde. To prepare the aNr+ne |, in a purely fornal
sense, a hydrogen aton1g@/the nitrogen 20 conpound
11l is accordingly replaced by th&8IR4(R3)CH radical
with rel ease of one nolar equival ent of water.

where R', R?, R3 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.

As is evident from the definitions of the R2 and R4 radicals, the reaction can also be
effected intramolecularly in an appropriate amino alcohol, amino ketone or amino
aldehyde.

To prepare the amine |, in a purely formal sense, a hydrogen atom of the nitrogen
compound Il is accordingly replaced by the R4(R3)CH- radical with release of one
molar equivalent of water.

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

RE 2z R’
X,
R11 N R12
R1

in which

R'"and R'2  are each hydrogen (H), alkyl such as Cs- to Cye-alkyl, cycloalkyl such as
Cs- to Cq2-cycloalkyl, aryl, heteroaryl, aralkyl such as C7- to Cxo-aralkyl,
and alkylaryl such as C7- to Czxo-alkylaryl,

V4 is CH2, CHRS5, oxygen (O), NR5 or NCH,CH.OH and
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The process according to the invention preferably also
Pk 66464.1se in the preparation of a cyclic am ne of the
formula IV 25 R6 Z R7 (1V), Rl11 NR12 RL in which
R11 and R12 are each hydrogen16(H), al kyl such as d -
to C2o0-al kyl, cycloal kyl such™™as 30 C3- to

R Recrthreadaklylas defindd aboeter oaryl, aral kyl such as Cr7-
to Co-aral kyl, and al kylaryl such as C7- to

C20-al kylaryl, Z is CH2, R5, oxygen (0), NR5 or
W(fﬁ?@fﬁ@)clﬁfl’ %lﬁ@qbﬁf@eiw%\%w, R6, R7 are each as

defi ned above by reacting an al cohol of the formula V
R6 R7 HO)-~Z OH (V) 5 RP1L B2 with ammonia or a

primary am ne of theHa‘)or la M1l oR1-NH2 (VI11) 10
The substituents R1 to SAhe riablesgnX, Y, Z, and
the indices j, k, |, m and q t he conpounds I,
I, 111, IV,V, VI and VRare eaﬁﬂzindependently

defined as follows: Rl, R2, R3, R4, R5, R6, R7, RS,

R10,. R11 R12: 15 .- hydrogen (H), R3, R4: - alkyl
Wit Ammenieo g tharyming ahee SR o B iyl such a2
net hyl , ethyl, n-propyl, isopropyl, n-butyl,
i sobutyl, sec-butyl, RtRH,- but ypyyn-pentyl, isopentyl,
sec-pentyl, 20 neopentyl, 1,2-dinmethyl propyl,
n- hexyl, isohexyl, sec-hexyl, cycl opentyl nethyl,
ThengybisiiluentsRite ]R'3 Ithe varigblsisek W, deang the indiees jyk, |, m, nand q in
the @efpBlindsA; Bt INYMMEXWlandnAP&each %d@perﬁdéhﬂ?’ defindteas tllows:
n-tridecyl, 2-n-butyl-n-nonyl and 3-n-butyl-n-nonyl, -
g%drox algél such as Cl 2o- hydroxyal kyl, preferably

R RS & Ry A°KRT. RenBY &'aR'hri¥Fer abl y

LCl. dnyeiysedx(dl Kyl , such as hydroxynet hyl,
1- hydroxyet hyl, 2-hydroxy- ethyl, 1-hydroxy-n-propyl,
Z-Eﬁdroxy-n-propyl, 3- hydr oxy- n-propyl and 1-(hydroxy-
Rbfiyl ) et hyl ,
- alkyl such as C1.20-alkyl, preferably Ci.14-alkyl, such as methyl, ethyl, n-propyl,

isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl, sec-pentyl,
neopentyl, 1,2-dimethylpropyl, n-hexyl, isohexyl, sec-hexyl, cyclopentylmethyl,
n-heptyl, isoheptyl, cyclohexylmethyl, n-octyl, isooctyl, 2-ethylhexyl, n-decyl, 2-n-
propyl-n-heptyl, n-tridecyl, 2-n-butyl-n-nonyl and 3-n-butyl-n-nonyl,

- hydroxyalkyl such as C1.20-hydroxyalkyl, preferably Ci.s-hydroxyalkyl, more
preferably C1.4-hydroxyalkyl, such as hydroxymethyl, 1-hydroxyethyl, 2-hydroxy-
ethyl, 1-hydroxy-n-propyl, 2-hydroxy-n-propyl, 3-hydroxy-n-propyl and 1-(hydroxy-
methyl)ethyl,

- aminoalkyl such as Ci.20-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,

- hydroxyalkylaminoalkyl such as C..2e-hydroxyalkylaminoalkyl, preferably Ca.s-
hydroxyalkylaminoalkyl, such as (2-hydroxyethylamino)methyl, 2-(2-hydroxyethyl-
amino)ethyl and 3-(2-hydroxyethylamino)propyl,
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- am noal kyl such as Cl_2o0-am noal kyl, preferably

RH 664641 noal kyl , such as 30 am nonet hyl ,

2-am noet hyl, 2-am no-1, 1-di net hyl et hyl ,

2-am no-n-propyl, 3-am no-n- fr opyl, 4-am no-n-butyl,
5-am no-n-pentyl, N (2-am noe hyI) 2. am noet hyl and

N ( R®(O GW@RBRWQ’@RMW)dreferabtWW-WR f bf@@RW more
prefera

SUC rg‘t%o%y %ky(#9 nf noal ’P(k;r%{éﬂgﬂ7 oalaky

(2 hydr oxyet hyl am no) net hyl , 2-(2-hydroxyet hyl -
am mkmmmbalayld;uah égda.yﬁhilhﬂammbalkﬂnbwe@rablv@élzo-alﬂﬁammoalkyl

604 I
0046forklreterdfly EOCTRITRERY S KTy AHRGREAD, ¥ ety
R5- (INPOEHK® Y@WW 2 emymlmﬁthﬂgnﬂ% (isppeqpylagnino)ethyl,
C2- 3BsHINYCHdg)d, noal kyl , preferably

C2- 20- al kyl am noal kyl, 5 nore preferably

C2- 8- al kyI am noal kyl, such as net hyl am nonet hyl ,

2- rreY'Iﬁ(}HZ AR T 2hyl et hyl am nonet hyl ,

2- et hyl am noet hyl and 2- (1 sopropyl am no) et hyl ,

{ R5) s 3 ha 4&1%%@%&!5% |(a 2 56eh id-2-ylmethyl, furan-2-
het er oa{ l Suc ua g (gél ?r O%raﬂ&rr ,ynzc,euc grsan
pyrﬂd ?%’ "'\eﬂfy Ancimi 4?(5 Wyrrol - 3 yl net hyl

and i m dazol - 2 yI nmet hyl , - al kyl het er oaryl such as

S Zeﬂkﬁﬁé‘ié!ﬂoa%ﬂ §u<§?ﬁé§/¢‘4 zo%u&/me?e*%o M8téas @hﬁéﬂﬁyli@-ﬁw#dmyl 4,5-di-
et T LR L e e e e

2-pyridinyl, 3-pyridinyl, 4-pyridinyl, pyrazinyl,
yr rﬁ&ter%an such 48 Ziﬁ?rﬂimy? ybled%yi W ﬁ\}gwgwyﬁ%‘}r&iﬁyl} rp?ﬁb!l'—&yl,
S

C3 J'TW(?[%?FEJW&‘” raé\dyit%"f' Wl.c3-6- gycl oal kyl , such as

cycl opropyl, cyclobutyl, cyclopentyl, cycl ohexyl,
RY ®R20Rem+yl and cycl ooctyl nore preferably

CyC|3%P E’F%L%?F Cég ?%C?"ea?f%| rg‘feaab% OX%/% ? Yksugh ﬂ%?}éclopmpyl
pr ef @ycigbutyl, cmowraylk@semexxu cycm@ntyh@dmtc tyhenarg preferably

et hogpeipehtyl andcyeioheeyly et hyl, i sopropoxynet hyl,

n- but oxymet hyl , |sobutoxynethyl sec-butoxynethyl,

tert- butoxynethyl, 1-nethox eth | and 2-nmet hoxyet hyl,

nor ealkexyalkylach aggz@-algq)xy@j{(yép@erabty@z 20-alkoxyalkyl, more preferably

di al Byd-alkoxyakyk glicrsachetidoxirretBr; dihakjiiiétapl ApPdgoxymethyl,
pr eflg&g{%@yﬁ&@ ﬁb@{g&ﬁh&ﬂ“ﬂ ”ﬁobnﬂbMethﬁ"ée% RISl Mert-
N, N RGBT -TSERRHGHY! angNg-IetoRYRtY P TRaRiErAR)Y Cos
2- ( NalRbxy IR hyI am no) et hyl, 2- (N, N-di et hyl -

am' no) et hyl, 2-(N, N-di butyl am no) et hyl ,

m no) et h
- dlalwl-kyglammoalkyloglucﬁl as C3)3o-d|aM<yIam|noalkyI preferably Cs.zo-dialkylamino-

alkyl, more preferably Cs.1o-dialkylaminoalkyl, such as N,N-dimethylaminomethyl,
(N,N-dibutylamino)methyl, 2-(N,N-dimethylamino)ethyl, 2-(N,N-diethyl-
amino)ethyl, 2-(N,N-dibutylamino)ethyl, 2-(N,N-di-n-propylamino)ethyl and
2-(N,N-diisopropylamino)ethyl, 3-(N,N-dimethylamino)propyl, (R5)2N-(CH.)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,

- alkylaryl such as Cr.x0-alkylaryl, preferably Cr.12-alkylphenyl, such as
2-methylphenyl, 3-methylphenyl, 4-methylphenyl, 2,4-dimethylphenyl, 2,5-
dimethylphenyl, 2,6-dimethylphenyl, 3,4-dimethylphenyl, 3,5-dimethylphenyl,
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35 2-(N, N-diisopropyl am no) et hyl ,

BF 68464 di et hyl am no) propyl, (R5)2N-(CH2)q, - aryl
such as phenyl, 1-naphthyl, 2-naphthyl, 1-anthryl,
2-anthryl and 9-anthryl, pr e{ir ably phenyl,

1- napht hyl and 2-naphthyl, no preferably phenyl, 40
- al Ry|datriretisiisHensls 2 G5-RimethpHenyly 2,3, trizhathyphenyl, 2,4,6-

C7- 1§ Hﬂ% M@ﬁ?ﬁ% 4eth @E}‘é-etlﬁlﬁ%%w ngafﬂmeny pﬁ 9ropylphenyl

5 (ﬂ‘l FH‘BP &Yy phenyl
, 4- dlnethylphenyl 3 5 di net hyl phenyl, PF 60464 18

» 35 4ral Im%l@)}% lkyl, é’fer%b‘yr(t‘ﬁ? h ch as benzyl,
o ﬁyggﬁa@w i A bﬁﬂw%%wwnzv 1e‘?r£yr§ Efé)zw%nethy' t-pheny-
-n- mopplyQ-WenMpropylS?»-tphpm)dmb}dhhppényhﬂyl 2-phenylbutyl, 3-phenyl-

. Ry ) SRt 1G5l ety

p- met hoxybenzyl, 3, 4-di net hoxybenzyl, 1-phenethyl,
2- phBhandh R or B2 plmaRgltogemeo prd @ —(ChaheaiGh)epgrbup such as -(CHz)s-,

3- phg owpfqqug 1@%%03/ ¢! « C|2|f )ROLOMbRUL( mle -NR5-(CH,)q-,
iy

3- ph d
benzirarchEl G g - éﬁ% SR ook i z-aﬁﬁ%a GHR®-
R2 atieHA4, -Qb‘th—Kfélﬂz Jar € He-NREIEGH:): XCHEIGHRS- (G such
-(CH2)3-, -(CH2)4-, -(CH2)5-, -(CH2)6-, -(CH2)7-,
N (G Snz, (oe N (anz,
(CI—E yzlsuma@ @@)ﬂkyl preerﬂ)hecet-ﬁsy! Ql@h@sznethyl ethyl, n-propyl,
CHZISQJIQ) bl-'butyl |§3!'R|NN%C )t%bu%%éﬂtﬁﬁs&&ﬂ@l Ssec-pentyl,
?T%q fyl %gﬁ%tgﬁ#&f)waﬁ h ’é¥| 28? P’ﬁc ﬁéﬁ 1,5- ﬁ‘c—?ﬂt% isoheptyl,
|sopﬁ1§’ﬁ lsq¢ctyht2y¢thylh@tybmqre pr@fer@bty&walkw &t - but yl ,
n pentyl |sopentyl sec-pentyl, neopentyl,
h
n- heptgﬁ ﬁ:jgo% pt eé‘ @&%TXI bﬁo’é—gg%p Sﬁ%agﬁﬁﬂ ’ﬁéngHz)“
mor e-(GFeker @by e G2 Cr{Cla RICHANNR (GHpo-Fieha) CHRS-
are @’;gzoﬁHZO:Hz )XOLCHR)F, (GH PHNRS (THy) ﬁS- (EKSHEHRS;(CHs).-, -CH2-O-
-(8@-%(9’&) @H&%@ﬁéﬁ%@z L (CH2) - CHRS-

(CH2) 2-, -(CH2)2-0-(CH2)2-, -(CH2)2- NR5-(CH2) 2-,
RGCEIHQ)Z CHR5- (CH2) 2-, -CH2-O (CH2) 3-,

PR AT L o 5y, By o
- pr SOV, pecspYANG tort bty préterablipatpyl an aylbmpg;q prgf?dably

t ert methyy| , preferably nmethyl and ethyl, nore
preferably nethyl, 30 al kyl phenyl, pr ef er abl y

gzeﬁgllkﬁl Iligrn@ é}%mgn%cﬂ-a@pﬁa;%%b %g%ﬂhyﬁ)henyl é( methyl

2, 5- phert, dynethgiphenyl. 2, é-dithetbylplyényl, 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
3,5-didecylphenyl, in particular Cr.20-alkylphenyl,

bmmm‘mwmw

R¢, R7, R8, R®:
- methyl or ethyl, preferably methyl,

R, R12:
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phenyl, 3, 4-di net hyl phenyl, 3, 5-dinet hyl phenyl, 2-,

BF 6046t onyl phenyl, 2-, 3-, 4-decyl phenyl, 2,3-, 2,4-,
2,5-, 3,4-, 3,5-dinony|pheny| 2,3-, 2,4-, 2,5-, 3,4-
and 35 3, 5-di decyl phenyl, gPartlcular

C7. 20- al kyl phenyl, R6, R7 R8 met hyl or ethyl,

or efaikymbhéh 22Chb Coo-diRyl Fayuoamsuohasaoﬂﬁﬂcaz&ycabmyn, aryl,
S hATOR oA RBeRAKL 1o YL tho SHGAnARutRas £ 10 Coo

rcy ara suc
%V'al"%iﬁ‘?h “éﬁ%laﬁpﬂf}‘?e&r%hm’guch as C7 to C20-

aI kylaryl, in each case as defined above, 5 X - CHZ,

¥eHRS, oxygen (O) sulfur (S) or NR5, preferably CH2

and 0, Y: eferabl NIl -12 and N(CH3) 2

70" Gty 37, a0 sulia 65 O raferabal e 8 O

preferably C2-15-al kyl am noal kyl, such as net hyl am no-
yet hyl, 2-net hyl am noet hyl , et hyI am nonet hyl ,

2 eth m noet hyl. and 2-(iso- 15 propyl am no)ethyl, -

L AN T Nl

C3-16-di al kyl ami noal kyl, such as di net hyl am no-

met r}wdm)@,r@qget hyl am noet hyl , 2-di et hyl am noet hyl ,
2-(di>-n-propyl ami no)ethyl and 2-(di isopropyl am

ino)ethyl, 20 Z: - CH2, CHR5, 0, NR5 or NCH2CH2COH,

i, 1Ce zﬂ%lkylasrrindalkydagzeefefabbllﬁz'hs-tab(ywn(illqallgql, skicbas #)gthylamino-

pr ef @E@DI ¥- n?etﬁﬂgmronoeﬂ‘?f %trﬁ:'ra%ﬁérﬁbdhyl Q*eth)}famiﬁbeﬂ%l and®d(iso-

inte er , prefeerably 3

and % |é\fl'erably 2 and 3 30 n: - an integer

froml to 30 preferably an integer froml to 8 (1, 2,

3, 4G, p-didiky |a?mﬁdsa| RBI, preféP4 eg%f@élmmealkylnéms dimethRylamino-

o E?Qawyiﬁt LB S AR ety AR Y HBRARE Sty anc

2-(diisopropylamino)ethyl,

Z:

- CH2, CHRS5, O, NR5 or NCH2CH20H,

j, I

- 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,

n:

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

Suitable alcohols under the abovementioned prerequisites are virtually all primary and
secondary alcohols with an aliphatic 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
alkoxy, alkenyloxy, alkylamino or dialkylamino groups, or else if appropriate are
hydrogenated under the conditions of the hydrogenating amination, for example CC
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secondary al cohols wth an aliphatic OH function. The
R 60464 s may be straight-chain, branched or cyclic.
Secondary al cohols are am nated just as efficiently as
primary al cohols. The al cohgls may al so bear
substituents or conprise funcd onal groups which 40

dtﬁlbﬁa\/@ thiple lbbhdfs. WSk pdlyieydAe BlkbholSTer @fanﬁm@ diols or triols,

t o

uﬁ&ﬁ%&o Fﬁer?fag% 4,5'8 Hatleﬁdf g?@gggiﬁ&ﬁaoﬁ\ekc%)ﬁggl of the relactlon
Qqndé!sbﬁ' topehtain @f%fﬁ@"t'ﬁycﬁr@igé ﬁl@?@@ls RYGEG amifes @b ﬁ@'b’@mlﬂ@éed
prodiidie hydrogenating am nation, for exanple CC PF
60464 20 double or triple bonds. When pol yhydri c
al cohols, for exanple, diols or triols, particularl
H’leﬁ"ﬁl"ét'(’fh‘?fé 2-giosdeagds, gperding en the %?MP'E) Pfethﬁlrﬁaqtﬁ@ cond|t|ons,
pptidularly tofl-dnhiao2eaaitaxgreontpondds oroh2-diamind tampounds.
pr ef erentially amino al cohols, cyclic amnes or
_F am nated products. 5 The anmi nation of 1, 2-

inafignefntit-Hipilsads depending pp thegtelagten P&f@@trﬁ%ﬂlon “conditions,
todrahminbeisydroxyasdmpouhds, | y4-tiaminacompoudidb yatto fiye-membered rings

: 0 conpounds. The anination of
\ﬁinf}{@ h'r% én oggg% rghcﬁﬁ%

epen |ng on the selection of the
reacti on cond| tions, 10 to 1-am no-4-hydroxy
Trengroinaticen ofl, Q—dmlalaads) depeminmas thecseldation of/themeadtionednditions,

o 108RinoVH-hyY &ﬂoﬁﬁdf&ﬁas alt@gia('r@ﬂd' E&hbéﬂnﬂ@sar togg%n membered

g '%ﬁtregeft Hem ST EBdE et o

1- am no- 6- hydr oxy corrpounds 1, 6-di am no corrpounds or

T&eifgﬁg{bm"t’gp% 1&g, | 'd@ né ﬁ% ﬁerﬁéié'dﬂGﬁ Bf ﬁﬁbqg%ctlon conditions,

A ﬁatfnwe OEIRBLp S o B St 0eLed figgs with a

mtwgartatoms(plpendmes drh-dipipsritipdpentanes), 5- di am no

€ RrHeeSd ‘Is r;ISHsstib ® dbtam‘? ﬂ"%fcﬁ@lrédl mEGWbegﬂn%tTHn%ﬂgﬁHa

L IR S AL St e

Gb'gzNeGHzﬁzlrterHmCHh-NﬂHBpr mpophobie. ﬁ@dloglaylwref(enenp@(s given here to
$Hidahid- OH), di am nodi gl ycol

"'Psf@éwsaggi Ogrresspé?'%@wv RDAR el o ler B aiod iBfhatoiamine.
MZnh‘lydtoxyeltha&raziee can be pb@m@rfmmglewa@bmm@d Wit h

partl cul ar preference from di et hanol am ne.

leleke han%&%ﬁ&‘pXHS%ﬁ@r@%’%ﬁ’pgggh%@&?haﬁlﬁ%ﬂ'g[ T ng. for

exanple, the follow ng al cohols: nethanol, ethanol,
memaﬁaaembnou S-PRpanainie lﬁropabcblt @B0ianol, f‘s@bu@aalompentanol

g)ga{htof'}o%t %ﬁ%arr\ohﬂfﬁgg ?zﬁ'glﬂéf &%1(; ﬁ'nl\gll %ﬂ:bﬁ(ﬁc&%ﬁ;butanol

wlﬂpep@ﬁelamloh%ymlmwrmoh%8rm3ﬂnygtf@@ﬁb|2 -(p-méthoxyphenyl)-

éihqa)'liw@(%hmhoxybhémyl)ﬁmahouym’nenyll:’b-butat\dﬂaethbnolamme
qgghﬁ@ EQ}S%?)QE&XHI@ bapho-1 ]pr&yﬁ{by - %Fm&ﬁﬁcﬂropanol

g%lfﬁ?teﬁ ‘E-Bﬁ%pagan%l %én@gggnﬁ%@aq{glpo- -pentanol n-hexanol-
anam(hawmeﬁdjlemdlvybthanqjamtrmdlelhamobenmanmthamoiamne N-alkyl-
didthand|aRimes PERbadPbNclaMmBE 330 droxyethylamino)propan-1-ol, 2-(N,N-
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-
butylamino)propanol, 3-(N,N-diisobutylamino)propanol, 3-(N,N-di-sec-butylamino)-
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35 am ne (1-am no-6-hexanol), ethanol am ne,

BF 608eol anmi ne, triethanol am ne, N al kyl -

di et hanol am nes, dii sopropanol am ne,

3- (2- hydroxyet hyl anmi no) propan-1-ol, 2-(N N

dl met hyl ami no) et hanol , 2- (N, i et hyl am no) et hanol ,
gropdhd BN, N= dlﬁ@ﬂbh@mrﬂ@)ﬁidhaﬁ@ 1-dimethylaminopentanol-4, 1-di-

SRR BRBLE VRN NeABlonyens oveqh 1 &frapysne dvco.
@lﬁ'ﬁ/%) b thatasiediol 1¢pentanedialcl, ﬁﬁlegiﬁ@ﬁﬁ@io? éthisddrol |
Rrdedkydly clohexel sropatiey hithaxge@bhalnplopod/@thanol, butoxyethanol

@o {FNO‘R{I glcﬁﬁ{%@yﬂ@{f&% g&P ?{h'egs PRIYRIOgYIene glycol ethers and

pgglﬂw,ylgpﬁ 59 € e Ia tter polyalkylene glycol ethers are converted to the
Soridspdhding amires mytmnmm.)m eRetion by Sor(virtiNgatheinfree hydroxyl
Q’H am no) propanol, 3-(N, N-diisobutyl am no) propanol ,
E" . N-di - sec-butyl am no) PF 60464 21 propanol,
3-(N, N-di -tert-butyl am no) propanol
Rarﬁcmiarﬂ;hm‘etmedcakmfnbrsrwé mkthdhnot] iethawioh) y-aroparagh +prepamiot, 4-butanol,
%ﬁé B/% ?ﬁkﬁ gh?pf&negu& i d%%ﬁ%(r# ool Ig{s-\ﬁ%gé%edioé ﬁzt B{hgmlék%{b‘?
cohRxinhdaMdiconsis, elnv ng_glyrph sty 36%%@ ﬁ? Mﬁ%ihxélene glycol
(r'fﬂG)oX—f(?edhmthylampoemoxmemlaadoN métbyldiejreinbanohe and 2-(2-di-

rﬁ’h@ W%Wrﬁ’d/%th I'i‘éHo? pol yet hyl ene gl ycol ethers,
ypropyl ené gl ycol ethers and pol ybutylene gI ycol

et hers The latter polyal kyl ene glycol ethers are
cjtaple katenasdisahle in gy precessRsCOHGingriP tessinventioneare, under the

atvetentiohddgieleqaRitdy/ vRRAMEAI Alpbatidighd afoheic Redhex ythe aliphatic

R Tney Be RAbhehaR. blarhed Bf ot e RGeS R compise
heterogtams dhe ketones maxferthesbearsubs fyﬁnfamé@pmpnse functional groups
\ﬂlhlﬁh b@%@féﬂﬂérﬂy un@er&h@tbmm@f the )4 W@rhlnaﬁ@rﬁ tfyr example

‘F’&t ﬁ@}?@{@g g%&?Sﬁ" é%lkylgﬁﬁyb%& €olLNEY ap(p%@ate are

tydrogenatast unden emgugd ioRs/ 9fche Aydnogenating amination, for example C-C

douBRs brttiple @oRas (Wﬁéﬁ ﬁ@hoﬁa(l?et@l}es are to be aminated, it is possible
i e

"%"{%WP IASHARELEH Elps e RS KEfhaR St gRpRos,

EYSEC amines @fpalypmatEdpredesisi sites, virtual ly al |

al i phatic and aromati c ket ones. The al i phatic ketones

O Efeeoh leh e Eatle SRR ESNBDsfkratts e folbRiR Retones
bear substituents or conprise functional groups 20

ydvtére, bﬁ?ﬁmetﬁyﬂ@téde/ n#HiI‘ilﬁKnnS/héétW%obu{ynﬁeﬂ\fyl kdiéne, butanone, 3-
EELRORACS RO, el ot on BBl enld B gpetophencne,
@”ﬁhOWﬂcﬂmﬁﬁﬁ a[f‘é“etb@é/acﬂyﬂmj'@@ﬁai'é@etWﬁé@hthP'ﬁée 2-acetyl-
gaphthdlérens- phbnyllfﬂ%blhtyddsmemﬁbdﬂ@(ﬂm oyddpentanone, xpPphtenone,
ﬁeghegmée c r%&érh’d %rkgﬁetrw}?aoﬁ&aﬁaﬂ%‘ Céybl%ﬂ@ﬁttaﬂone

tones
%WPS?C%‘P"? h%’eFYéacF@fqun mekiyig! quah@pq RENGEPRENPNS NI no

ket ones, am no al cohols, 25 cyclic am nes or

9&2@6@@8@?;@@3 %Eﬁﬂ%‘ ﬁ]ﬁe ?{f‘egg ra@cgﬁgl{mlb ?}o Q'Ie"ﬁ\FthlBF? are, under the
N EeStoned S Eihusi e M ahe A SiPnats ke oromatiAceryslgy. The
adlipheticcaldelsyuleatnydy beestrayghtichaionkranthedarayeljc; the d@ehydes may

EBPhpheeHet&BatemR he IH@HJHé's fﬁﬁﬁer Bel 5@bfents or comprise

%gttlo%argrgggse whfc):h beha e |ne Iy u% er tﬂe conditions of the hydrogenating
amination, for example alkoxy, alkenyloxy, alkylamino or dialkylamino groups, or else, if

appropriate, are hydrogenated under the conditions of the hydrogenating amination, for
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p- met hoxyacet ophenone, m net hoxyacet ophenone, 1
PR60464 napht hal ene, 2-acetyl - napht hal ene,
1- phenyl - 3- but anone, cycl obut anone, cycl opent anone,
cycl opent enone, cycl ohexanone, cycl ohexenone,
2, 6-di net hyl cycl ohexanone, c ohept anone,
exatiptel G deulsie er tripleehorids c\when polyfurictionay bidekgdesast keto aldehydes

Q@% Be %mgd c'iﬁé %’é tSI?QIaethé‘ gﬁfk}f %?ﬁ]e%éé'aioﬁ é;OHdI% Eﬁs to obtain

process accor
HPB0 HeohpISoRkSiC amé}eéqampg!yﬁ@matqﬂ wrpelewtﬁy all ali phati c
and aromati c al dehydes. The aliphatic al dehydes nay

Ibreefe%ﬁcaé ig veﬁ hai ?xarﬁé{?% gﬁﬁqﬁ@g&%h&?&géfﬂﬁ;ﬁ@h?ﬁr Witialdehydes:

conprise’ he
bear substituents or conprise 40 functional groups
fomalteteleasecetaldetydey propidenldehyde arlityraldelsydef isobetyraldehyde,

6\]\/%5 Ggﬁfb%t hrb%m(a"ﬁ?laﬂeﬂe'xgﬁ‘al 3 Qfl'\yE?é?gﬁn%I ﬁzoﬁllelﬁ‘g@é’ntanal 3-methyl-

d
aarianal ok peDiane W oxal beTra b BB AN e Zelehyde,
p-onethyibemaaldehydeh phéryyibice tabdetlyde g panethatypbenyl facetalfehyde, (3,4-
(ﬁm\%ﬁfoxﬁgqengﬁ&f@élﬁe rc}ig dﬂg&myﬁ?(t%hgﬁfqu g IteMr%‘uran
rm[vg(gror]ltplei gltrﬁagl@?/wsglqyglaagrﬁlglrbmqtlpqgrolglp ethylacrolein, citral,
cretobiaidehyde) Beméthoxypréploraidehyde, Bammopedpiariaidedydeycl i c

:%.’55535(5 Vlaid¥R et et GRS Retifdeh o eéjﬁqg{hgrom;ﬁama%e furfural,

W%\a'%raéqe&é%a& hydrefgrmylated eréc?é'fjaﬂ 8 or example
ipydopformpatee pplysobutehe (polyisabeltenealdehpae) or y\yd!‘oﬂmlmyldted oligomer

¥|ﬂ5ﬁ'b?ﬁ@f§ﬁe31 OPEB ﬁt@ﬁé Fn@ciﬁ?&%ﬁi’% 2- et hyl hexanal ,

ent ana
4- nethylpentanal glyoxal benzaldehyde
Pherammating ageras dﬁWld&he hﬁﬁrpgermtlhg ainimatiah déblgdieols, aldehydes or

%gﬁ%l fé‘ ?Heggﬁl‘)égcgn § Hﬁ??é@?@gyiﬁﬁ%ﬁha&%ﬂ%%or secondary,

ﬁ'lphé?'%?ﬂ ystoa P@bwgwtw@m'mw t et r ahydr of ur an,
WheR ﬁﬁ@émmbﬁﬁﬁégérﬂ ub&d isGnimenig) tha alcohdifmidadxyl group or the

@ﬁéﬂgﬁaq?%d;@ S‘%gt%,gg@@bog%j@p%g%ghg(%rge 46 bfibry amino groups

6N Aop POPAGIRINIGE HysSommtmay jscy wittafuriiey alsohol o aldehyde or
Khtoms foydiva heepirespdndmigysdeondiiryaiming aldomisyhay) iebmdeact with

{lilHihélu ICohol Plléﬁd%#))ﬁ?)g?lketo% % ﬁ@@kﬁqew%%géﬁ‘éi ng. prefgraqu

ONErs a
W@V'é@'%ﬂmémﬁﬁl &P@@Eﬂ!‘?gaﬂ'ét@;ﬁﬂ"}ﬂ%lﬁ'@ﬂ@éﬁ'@dﬁﬁ@@?d@)‘tum or of

e readiantiseream| (mt contiolougansde), aridt ddépeadingoniteé pddeasn sorifitions
éthl%géc?” S%Wquﬁlpg&?%e{]ég{momﬁnémal@%$ %ﬁuﬁﬁ%ﬁgﬁ \}ég)%ﬂy) it is
pssibyin 'ﬁd\‘?éféo |PFPRaﬁ%prﬁf%§'étl?@)é PEMapy aﬁw@ﬁ%%rge'wgw amines as
dediredr anmoni a or prinmary or secondary, aliphatic or
cycloaliphatic or aromatic am nes. \Wen the am nating

B A TR G N OGN OO B
@rdhv@'rqhquqt@nqsrm ketd aideRydesd bydnigarpolgsular hyd@enaw@amlnatlon

ydidBmihedMoR exdriple plyeoIidasbsTBipefi@iAss, h‘é/kérhechEah&ﬁf nes, piperazines
2l dehyde or 25 ketone to give t

%&)ér:regjponoe ng secondary amne and this may in turn
react wwth further alcohol or al dehyde or ketone to

As well b anmmania noaninagng po@ite usdd may equally be primary or secondary
amines.

These aminating agents are preferably used to prepare unsymmetrically substituted di-
or trialkylamines, such as ethyldiisopropylamine and ethyldicyclohexylamine. For
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symmetrical, tertiary am ne. Depending on the
RPBp4&4 ti on of the reaction m xture or of the
reactant stream (i n continuous node), and dependi ng on
the reaction conditions enployed - pressure,
tenperature, reaction tine ( al yst hourly space

aseinfple the)fottowifig m%né?toarfmﬁélkﬁbﬁmeﬁ akd)| U§ed/‘@é/athhaﬁ|ﬁg3§g’érﬂs
BoRBEBRAHE. Kyt FSRRIRBENRL b Eflpamine. o
1-Pespy 81N yaaPr préﬂrr@am&"gompmdammsr 'Sgpfogwﬁtm@ﬂv@%§ bugylamine,
@lin-byladirie) lbatyrinine odi-skstitpadindeiRgbi@glamie, n-pentylamine, s-

bt ARECELb S Y AT SR AT N BRI ARG, isBheflibiit
W@l@@ﬁﬁt'wméné"'\*ﬁ%gﬂ“'d'ﬁpfﬁp%i’tq"?ﬁa@o"a'ﬂﬁlmﬁ@ﬂﬂtﬁ’é!l’rpll*ﬂé%e As

wel | as ammmoni a, the am nating agents used may equally

Rr‘ﬁm%% g@{aﬁed’w l]‘ﬂglr é/rgge%acréeoérrtgé gro-@%% Sccﬂ)%l gid ﬁll?llnventlon

agen r'e unsy
af be@f PX]IPRIE, 'HP[pheV“et O] %91‘%'%@9 yerlh ﬁnq;@amlnodlglycol
Rbiphbliie sapordny dimomdoknudieting ethdr (YNDERS Xfydra DBEG andrammonia),

& Ell’@{i ém%%he%m’lforﬁ“@xér@dko‘?%@guﬁgﬂgﬁ ﬁx@‘tDMA )), triethylamine

W@Hb W*R}Iaa%dr?éhy'%m'ﬁﬁt('ﬁ%ﬁnﬁ"ﬁ‘@thyﬁﬁi'%d%'ﬂiﬁ‘ﬁ (Bampthanol and DMA),
Ni(€i.hglkgymorpholmer(fromyD E@iand mariof Co-gikydjaytine)i NEC1.4-

%‘ ﬁ%iﬁ)ﬂn@g?r&ﬁ 1, @'béﬁtgﬁéd?fyénﬂ%%éctﬁé’mw%?ﬁfh | BipkAHHEEand/or

HoBEE T (RETA) et N et elBea AR ABEEA) gnd ammonia),
rp&thIplpemmel(ﬁ'apdthImhmlee and iMM4), AN rdimethylpiperazine (from N-
fhgr&etﬁén inb 8Aa KXY, 3L aﬁwen&af%mta?m RISy

dovensipmine B&%"%@@@PEEQ‘# BTeROSRT Ting IMEOA) and
ammbsiag rizethphexyamipe aod dis(2ethytheéxylipmioe (froen Rretieyiibéxanol and

ﬁﬁﬁog&%@% éﬁ%ﬁ@@n@ blémlﬁ%vjf’}ahﬂ?e fohpﬁhg@éi%ghd‘ RE4, 9 hyseBlidmine

GO 5 GRS .1 2 PR e amisa oL nyrosvarepyaming and NHs),
&mﬂtjmlair)nno 4eardinapertignealifonohdiesmddmino A hysoxypratase ot NHs),
RNl TEBéIch b@Mﬁé {front &W%Hé)(bﬁ’dﬁen&md/drfdy@lﬁhéidﬁ@néﬂd

d | eth
Ty R%é‘%rﬁhvﬂ'vaw% R ERBTPREHAY om oec
mmscvhbme@ml@e R4 Wherenfey exammlezlmﬂ ankgfnopppcpiﬂsowtwldehyde
aid QAY) LNN-BisdpropyANQthyaa m@QHQlﬁl tasd) (fsh) /K- Gl%bgropylamlne

%ﬁg e %&W&ﬁa?%ﬁ?ére%arﬁwéﬁwﬁ%ﬂ&@m Pttty Bfine and

V- pwqwhamaa;dsmh@mnnen@{ct\-a\rmpbywm@eam\l mngthyl -N-n-
;No PllashinEe DM A) (fﬂfn@pidp@néfd’éﬁmd\hndwmwo%bﬁél%GCNP% GRDRA),

?Wg’né‘{l ¢ arrf)ﬂx'lnﬁ%gﬁ)wﬁkgg PGFP@%)E’QW Ralor acetone and DMA),

|§”tqmlr@q Bytyla@inesEbaR- anigobuaral andipr butanal i-butanal or butanone
ahceDi), rmwdumrmw)amlfmeﬁ(&ymmiohm%r) WFCE(%ﬁ-ramﬂ)amlnoethyl)

h@rt }SH“SEGF? ti bﬂil
’HOB Q gﬁlrépiqrﬁl 2IWE ),n Wghétpa%ﬁ%( [)1and or |perazme (PIP) (from
moroegthyleye elyeal i(MEG)and armomoria)hy, Gfdmyppfﬂ@kimmamdnd/or
meno 8-h G’l‘oﬁ?h}d @Bi(é&ta‘i'lef{ﬁbmc’tﬁ@tﬁyléﬂ@ KESIQMEG) and ammonia),

mdétﬁotxlgl Slrop{)lgmlne 31 &ﬁxgy?snotp?gp%lla%ne ﬁl/lkg PA (from 1-methoxy-
2-propanol and ammonia), N-cyclododecyl-2,6-dimethylmorpholine (dodemorph) (from
cyclododecanone and/or cyclododecanol and 2,6-dimethylmorpholine), polyetheramine
(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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N, N-di (Cl. 4- al kyl ) cycl ohexyl am ne (from cycl ohexanone
PR®0464 cycl ohexanol and di (Cl. 4-al kyl)am ne), e.qg.
N, N- di net hyl - N-cycl ohexyl am ne (DMCHA), 25
pol yi sobut eneam ne (PIBA; where, for exanple, n-1000)
(from pol yi sobut enal dehyde a4 NH3),
13r Bkgthple OlideP e thhdehBime B AB280UT40D, 2066 140610k D00 from
%ﬁtdl i sopropyl ami ne and acet al dehyde),

t hyl - N-i sopropyl am ne (MM PA) (from
nononet hyl am ne and acetone), n-propylam nes (such as
Bxdifplésli - n- propyl am ne, N, N-di met hyl - N-n- propyl am ne
(DVPA)) (from propi onal dehyde and/or n-propanol and
NH3 or DMA), 30 N, N-di net hyl -N-isopropyl am ne (DM PA)
Exaropieil- propanol and/or acetone and DWA),
Ndﬁatﬁtlﬁﬁbhalhrdﬁtlbmbatb@m ﬂ@ﬁsédgn hRCo%u/ZﬂDﬁﬂE@Mz)ﬁérative

r butanone an :

%[byﬂmgnt)%tiﬁ )am noetfﬂoxy) et hanol and/ or
bi s(2-di (CL. 4- aI kyI )am noet hyl) ether (from DEG and
An GGilectisadolutibh afrhiokgl nitfate -cebaly hierated cappen @itfatddnd zirconium

t el 0
gén%i Oéo%;BrféSd Q('\%%y (v?!gﬂ nyrggi‘é 3r9b/a§‘¥16%/§ gnPEr @o :94% by
WRIBRS O LHO A 52% by weighbat.Zonyas prciiatestaimuanestiah & 2
dtirpeai vessaﬁrha «tbnstant&tream V1) g2%) Qﬁ%raqu(ebnn@mdlmm ehibpneatecsolution at a
(er?Gb @ﬂwds m éﬁ)g?ha 'n{h%?éﬁre% \Mfrpé’ﬁiaegrbféﬁtrode of 7.0
ai) pensmn ere and the f||terca}ﬁe was washed
Witle yemmm'caileeq We&r ﬁntllltheeleylrlmqumhdlhctnw 61tbd dilimateovas approx.

%(5 QnThe% e{?%éﬁ ke waods %@@G&q; 6(‘,"‘ﬁlmadrylng
At i AL

ox %s%@rm%tﬁdmé%ﬂbta
theh hebttreated atdn tenspesatare dfdrom €xatoB00° Cokya pagddofet hours. The
Qétéfl |tﬁus°ﬂ3r e\flmaeﬁbe(é %p&ltmobﬁ%ngébél t%f'md) %%S/ weight of
éi{eawcw o Byt arict S5t R elght oIy, %ﬁo?aéa'vwwg&d with
3% byfweiglhod graphite and shapdudo takdets nEreeoxrtie\ tabdd webe @iuced. The
%g%n Jé’s%’érf&'rm@égpg?(lj Wgaw g rats BB Ominute. R&fRliGh Was
reci] B ity 0% HEm R oG Bt e it 235 He P for 2 minutes,
EBEMVI@&'@%)HS)H Nafor A& manpies dkserswithut7i5gnHpin M fok @) minutes and
ﬂﬁaﬁl? it 109%’@ for G'hbhﬂ;t ?he 9@%0@/6&1 Qé bfcdhan® Zbeu?rQan 'TH@‘
BBl o e PediR sufiss oS Patortnet’ P B e il air air

indlghith @ axingm Wampheet:cbf@% by edlugiejrul t aneously in a
stirred vessel in a constant streamw th a 20% aqueous

EQShH R0 ARG iy r 2L 2, L ermeral e of 7O It
Ap @guetwéoltwﬂn Pf nicked niteate. Aeniteate aad ziteeniyre aoetatenyhich
Scuﬁmweﬂl 16% aweight dfeNigcaleuateti 26 NiD), 1162% dlyaveigit ohAs lieticulated
éé\éo EQ Qﬁd‘%@'dfy%ﬁ%%t‘ﬁ%ﬁ‘ ?F déTHuIeJteJ 5@2.%522%@ 8& pitated

fz i pystreg I"?%ﬁebﬁkaec‘?ﬁé?”&ﬂ‘?‘gg"tﬁta Y @ﬁﬁ%q%twﬂwm
cdrban'ﬂ]é?solutlm girayfenperature of 70°C at such a rate that the pH of 7.0 measured
with a glass electrode was maintained. The resulting suspension was filtered and the
filtercake was washed with demineralized water until the electrical conductivity of the
filtrate was approx. 20 uS. Subsequently, the filtercake was dried at a temperature of
150°C in a drying cabinet or a spray dryer. The dried hydroxide-carbonate mixture was
subsequently heat-treated at a temperature of from 430 to 460°C over a period of
4 hours.
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cabi net or a spray dryer. The hydroxi de-carbonate

PF 60464 obtained in this way was then heat-treated at
a tenperature of from450 to 500C over a period of 4
hours. The 20 catal yst thus prepared had t he

conposi tion: 28% by wei ght of N O 28% by wei ght of

ﬂﬂfkatéﬂlst%@m%d With 39 bf-Weighbef graphiteyantesdhapbd € taBlefd The oxidic

N T e e e
thedgating ratg,was Be@'Ud"ﬂqt@rrR%t'%Wﬁ% eﬁeraecaflrst:wm 8% He in N2 for
b@ miinutgs, tsnewitf 2536/HyiimNL for 2Bainates themv@gth 507 IBLineNk for

%Wut%ﬂl{kn]\p %f?% He thz ?Qg g 0t mﬂﬁleQ Lébﬁ ?'%'WI—B] md%ffo{*’s hours.

Tlee peraentages @W@@CWF’?WQV@Q@WY VPI'UNE e paspivatian cbtheggduced
éatal%tlwamarﬂied]@.ﬁ%t Fdni tempRratore ia dildteaifair reNi aille an D.&ontent of

re/°tlk?é/n 3'% B rpa%un;l' passivation of the reduced

yst was at roomtenperature in dilute
a|r (alr in N2 wth a maxi mum 02 content of 5% by
Viod catelyst tB0s prepateddad o copnasitivhiagshowh drt Yatble 1.An
aqueous solution of nickel nitrate, iron nitrate and
é“l(rconl um acetate, which conprised 15% by wei ght of
anRlgscul ated as Ni O, 1.2% by wei ght of Fe
'(lmsabatallystt\mi: prapared 268lpgaunly 54tdlyst\Re Hgivevarf admonium

b B Gebfoorpthbiol TS It Sefritlet it Eaké%%ﬁ'dbtam the
%%m&urgéapaﬁ?@&eyr 2SS s ghie nal she Somposition as

sowf(ig Tableduch a rate that the pH of 7.0 neasured

with a glass el ectrode was maintained. The resulting

E;(JsrﬁelnSI on was filtered and the filtercake was washed
Pl8éri neral i zed water until the electrical

Tl datelystwasypreparet @nalogbusiyatoecatalyst 2p ploweyer2 emp®nium

I%’dﬁrﬁgw%‘étb Wastlrlih%rédrht"eﬁ ﬁrﬁé'ﬂ?e YSmElEd ﬁ%gc%tkg f’so as to obtain the

SR itk spafiies et e Srtbihat s BBteftes a2 Rsiton as
shavgeigdebtelly heat-treated at a tenperature of from 430
to 460C over a period of 4 hours. PF 60464 25 The
EatalI t was nixed with 3% by weight of graphite and
to tablets. The oxidic tablets were reduced.
Tlh@cateldatouamemgd @aalogeuds!yin catalys @0 Boweven tir dichblgride was
additdha{ addetftoNsathitrae dohitonVaise é%éié%wmgs obefH&t HaRlthe
%Oeffﬁcte f'rr?tl'E')Y'ﬁih 10% H2 in for 50 m nut es,
%S\M A for 20 mnutes, then with 50%
H2 in N2 for 5 10 mnutes, then with 75% H2 in N2 for
BRarmipledt es and finally with 100% H2 for 3 hours. The

PR 8&9&?@?? %F?ﬁoﬁmquﬁéggé‘ké’@@% ?Ho‘@?&v@ﬁead rm{'?ate |s ?ddltlonally

passi v
a@dqdde the aitiplerselulio. The eatalystd thps obtalr\eduhadrtlze wmnosatrpn as
SibwrointTabte lof not nore than 5% by volune). 10 The
cat al yst t hus prepared had a conposition as shown in
gabl Exanpl e 3 The catal yst was prepared

ust to catal yst 2. However, ammoni um
Thengatalystds prepapstbanalagossly e oatplyst. dtbwaven antimony oxide dissolved
htdohtertRited adueolis KOMR addifioAsilyl fideR k@t 20% sodium carbonate

solution. The catalyst 7 thus obtained had the composition as shown in Table 1.
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15 oxide m xture specified below. The catalyst 3 thus
PB©6a464d had the conposition as shown in Table I.
Exanpl e 4 The catal yst was prepared anal ogously to
catal yst 2. However, ammoni um 20 hept anol ybdat e was
incorporated into the still-mfist filtercake, so as to

=] le g he oxide mxture specified bel ow. The
e

0
(e p%%iﬁ?ﬁ?iﬁ%@%lv?ﬁgataﬁgﬁw ek E%?%%ﬁrg%'?e &
adriiongtviadded te taanifpipstolutionHbhrecatalyst§ ugiobtaingd had tas
aﬂﬂpdsnmajgshoaﬂd@dab@ Ithe nitrate solution. The
catal yst 5 thus obtained had the conposition as shown
in Table I. Exanple 6 30 The catalyst is prepared
Exanel§Susiy to catal yst 2. However, lead nitrate is
additionally added to the nitrate solution. The

ARl br (e YeRe SREBLAREITIS Caralysr is prepared

anal ogously to catal yst 2. However, antinony oxide
dd godtheaddudet aminakon catdipst imthedoms oképproxs 0azith 1 mpngpdllywas

ﬁ‘rﬂ%ﬁfcﬁ{?géﬁﬁr £906 @fgut%é\?%{og@{hﬁr @nth 76 g%'d%ﬂlylérﬁbe%mcol

(0 65m0 6340 obfatisbaBmop (2alhyyeie ideRdo therapgion migture, and the
amteplaveeﬂaanmcmgbwsﬂr hydrogeratoc8Oytsdr add hidatse\te 2001C. AN200°C

qrE erééﬁawﬁi éd:ﬁp%hhéh@%?a@ﬂrég@u&%s@h& Léti £200 bar. The

i on
WRPBYS WAs ANt e PeyEY With strgngy anpl e 9 Am nati on

Af @ﬂerrehht}rhm) esagipjetsajf tr(d]é@ictrolﬂnn(mrg wefe taken apd analgzed by means

BreREH gty Ty §é5ralr§ndjrfn --ﬂrws) 1 3 GdmTas used,
wﬁ@attwapew% pmr@n&f F ninies diptt 29BCau iR mines, at

g29@1C/19 mpinutesanmoni a (2 rml) were added to the reaction

The& barh osrtﬂfhdoftﬂ'i@resﬂlﬁh feRYi6n %&ur‘e@lf@r%@ga g%ﬁ SESERBRR 1 to 8
020C At 200C, rogen was

‘é@hg‘ﬁtﬁ ﬁ]’ge dEa?%Ld the total pressure rose to 180 -
200 bar. The 15 autocl ave was run at 200C for 12 hours
with stirring. At different tines, sanples of the
reaction m xture were taken and anal yzed by neans of
GC chromat ography. For this purpose, a 30 m"RTX-5

am ne" GC colum was used, wth a tenperature program
of : 80C/ 15 m nutes, heat to 290C within 30 m nutes, at
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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 aqueous phase by known methods.
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Conclusion:

The performance of amination catalysts has been significantly improved over the prior
art while maintaining the good catalyst activity by altering the chemical composition of
the active composition. The yield of linear animation products of economic interest,
such as aminodiglycol, has been increased, and the extent of undesired
decarbonylation, which is determined by the content of methoxyethanol, has been
reduced by establishing specific metal contents in the catalysts.
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28 Workup: The particul ar pure products can be
PP6o46ed fromthe aqueous crude materials by 5
rectification under reduced pressure, standard

pressure or elevated pressure by the known nethods.

The pure products are obtai ne®® ei ther di rectly in pure
Clmme or as azeotropes with water. Agueous azeotropes
can be dewatered by a liquid-liquid extraction with
concentrated sodi um hydroxi de sol ution before or after
t-he Aaracess fog prepasng pn amirmby 1gasting @ AHIMAEY QIERaPRIN glcohol,

i n tdigeidesRar ketone With 1§ aitogen and aa@eseniontpoand selébted from
ot DRGSO O aRindiE ey ahd L8R hEE i IR of o

5. bRifoemiym digse- RCGGHSI-eontamIng calalys!, WhATEin dhe pRjabically active
al socqmassitioh@f he catalg aveibreats récﬂudtlbﬁ V\n‘th ¢hytiogen cbmprses oxygen
the %ﬁ@oor ids BPEiFt%nB}‘r} %Pﬂu\éﬂel ’éﬁfi 'B?Fén u?ﬁl?eCrJaHéé #Bm 0'5% 5.5%

per f
S| gnwwelahwfyxvmmmvadépfWh@f lﬁaFjo‘Pf bl%wthmﬁm@ybdenum of
mai ndrdimony@ntifee ofplastphertus) gaidulated inveédch dage ab1SnO, RYQL, BEO;,

(:hen“(g,:.;@]3 %CH)SE’QEM-I SBeé@ggact i ve conposition. The

near  ani nat ducts of economc
interest, such as am nodi gI ycol, has been increased,
2nd Tﬂmpmxessrmcofdmgtdeﬁélmeld wh@ra[tettmrdatmytlcauy active wompbsition of

S dReeat ?%e%&eﬁt&‘?e uRfiPkh ﬂg bh% |ﬂ|ctlg% F@%e from 0.5
e ted § Weight of Bt saPona i o 16501 pseRBL Ot o1

pr epmolybq;eramn afrantimbory aredartof rpgosphmrwmalyulatedsaeeddaage as SnO,
al cobgd, Bi,@), %DédSb@lcﬂnGrda 4%’@pe\6’m§efly hydrogen and a

nltrogen conpound selected from the group of
amoni a, primary and secondary am nes, in the presence
of alhs proow&ancqrdb')g toeclaimrild wherﬂtrethematalﬂicallmgctive composition of

gg%ﬂh&%btawgh gieﬁiré it E(ﬁ{%ﬁérﬂ%ﬁﬁ hﬁd}bbéfn %HpY@es |(r:1ttll1e range from 0.7
ik O afio L 5D b oouBTa, TRkl et 1 B
ni ckmblyladnemlm af aomoran@hd/mr af ipbosphos, f:aloulatedZn eecrsc&% as SnO,

by webhghsi,of, wcyagsszoacum%mﬁ r&dpelctivbly. of | ead, of
bi smut h, of nol ybdenum of 10 antinony and/or of

phos horus calcul ated in each case as SnQO, PbQ,
4i 20Bhe poBEDS, acSbXIR) taredny 196 Flains béﬂp&orvhar@myhe gatalytically active

pr ocestpadtion ol Hfégcdté]yét' @éfﬁﬁelts rafgdtioh With drogen comprises in the

bt o@é% G o R85 144y SRR o Yompbfos B Ripygrec s

r angeezOsom 0. 5 15 to 4.5% by wei ght of oxygen
compounds of tin, of |ead, of bismuth, of nolybdenum

5L AL IR Rl AV ERRNY T 0 ST GO ot
res p@&‘ﬂﬁ’%loy of the Oﬁ'@ﬁir brfaredtsedusntign Maththydeaggnpgomprises in the
wher ainge from tatal §%ibyatdightat bxygencomposands ofiirapi calculated as

Fez0s.

6. The process according to any of claims 1 to 3, wherein the catalytically active
composition of the catalyst, before its reduction with hydrogen, comprises in the
range from 1.5 to 6% by weight of oxygen compounds of iron, calculated as
Fe.0s.

7.  The process according to any of the preceding claims, wherein the catalytically
active composition of the catalyst, before its reduction with hydrogen, comprises
in the range from
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20 the catal yst, before its reduction wth hydrogen,
PPGp46ses in the range from0.7 to 3.5% by wei ght of
oxygen conpounds of tin, of lead, of bisnuth, of

nol ybdenum of antinony and/ or_ of phosphorus,

calcul ated in each case as S PbO Bi 203, M3,

Sb202) MmbaBYWeight sP&&/kN 8bipodRisthf ziféshilth Csfsidated as ZrO,, and

oot o150k By e bk ool gk of HEFRE by e N

before its reduction with hydrogen, conprises in the
8.angehd prodeds drcbrlingtodny ohelalis 1 & 6,00E36iN tited baaNtickily @ktive

I ron, rﬁ@dsﬁt&h%ﬁ% é%?al}é%: e@qure |éq8§%ptlgn‘3vntﬂrh%&%%n comprises in the

accord| ng 0 an
cat dlepge #aM y acti ve conp03|t| on of the catalyst,

bef o3t 806 byobe@it ofoxyigeh cygourgirof zieeohirh sesiculated be ZrO,, and

randfy {:o; uF’% t 6Po/>§¥g§r6§‘5hg§ﬁr})o‘§fo]tﬂi&¥8|e BalGQIRAHNI0OT

i ron, f ocess
accordlngto any of clainms 1 to 3, vvherelnthe
g.at aTlyd proatdsyacaotdingeto angrip olainis O to ©fwhdreindtlad edtwlytically active

bef

ange ] ¢%Sﬁ%°@%§“‘{é‘éaZ%}V%”yE‘%*%@yﬁtfg%ﬁ'SQngen‘”yéi"ﬁ%oun fiies in the

i ron@"8&ffeM ated as Fe203. 40 7. The process

accoBgitatEh% by ajght bf dxygep cempdunds of zacorsumdetetatad &b &rO2, and
cat ahy{d 4, 'bz y Sig[% bf’&%&tQﬁEﬁﬁBBuﬁUé dAhidkBE csitlidted s NnO

before its r I on rogen, conprises in
range from PF 60464 30 20 to 70% by wei ght of oxygen
t@npbhepieceds adcording Mranymmapracahhgaslaﬁrsm/hemirdthek‘.étalyiically

60% %IV%b&BBSI fdn %MS%Q?Q@F@&B&W cOthpRsEHR) rhenium and/or

cal cul ated as N O process accord g to any o
cl ai rﬁ’g‘ef[“% 6, wherein the catalytically active 5
conposition of the catalyst, before its reduction with

. drﬂﬁ@&océﬁ%cbﬁﬁij foranly R the' ﬁgl&fbéli n?g’h?so vsh@re@rpﬂ%kbétalyncally
o comtyRgopysiich SEHR BaR! hesTish SO aiierbali Andlo e

ni ckel, calculated as NNO 10 9. The process according

L %t Iacrxe Qrfocéésaédl‘,‘érdlnd tgfafﬁ;y dﬁfﬂ'%; [?rg&edlrﬁyfdglgisg%btﬁfﬁe&batalyncally
e tive FOMPERtar, o calab st s Mol Ebmpris 8 dRkBE ¢ om

35 to 55% by wei ght of oxygen conpounds of zirconium
¢3! crhaprodedsactbiding @hy of thel s eé&ﬁﬁ% aink, Gikreit thexcetifytically

pr oc Qgice%&f)%h%g&tee §§W§ B bR Eabbife AR Hpsrfayicany
wher @gtive CRapeagnt] githet i dlgmeniat orie iadimieEBi t i on of t he
cat al yst does not conprise any rhen| um and/ or

fait hﬁ% b'r@cess according to any of the preceding claims, wherein the reaction is
performed at a temperature in the range from 80 to 350°C.

156. The process according to any of the preceding claims, wherein the reaction is
performed in the liquid phase at an absolute pressure in the range from 5 to
30 MPa or in the gas phase at an absolute pressure in the range from 0.1 to
40 MPa.

16. The process according to any of the preceding claims, wherein the amine
component (nitrogen compound) is used in from 0.90 to 100 times the molar
amount based on the alcohol, aldehyde and/or ketone used.
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20 11. The process according to any of the preceding
RPF 80484 wherein the catalytically active conposition
of the catal yst does not conprise any cobalt and/or
zinc. 12. The process accordi ng to any of the
precedi ng cl ai ns, wherein t hedlcat al ytically active

TR ;srbeélss@ccbﬂammataaybsblams to8, wierem tecarain component

g?gg@émﬁag%ﬁbﬁ%ﬂﬁ%@'{e Cﬁ?r?:wgfggé iﬁ) r%e% g?qar[r%IaP%ptonﬁt based on
conpbgiatcobel. aldehyde ansfarikptanedised. not conprise any

furt her catalytically active conmponent, either in

1S igﬁgélt ;?rloc%s éc%o?dﬂﬁ t? afn9 Bmheiqeée%mamg n%r ®h V\gl%ﬁ'n the cﬁ]a eyst is

reacqrraﬂgeﬁénthﬁé'?‘?%?rn@aa edepqderrper ature in the range
from80 to 350C. 15. The process according to any of

e : 0
1 Bl A cEbRiio O B Berb e afisPBnich s pertormed
|n t‘F?é"FWé’fromS to 35 30 MPa or in the gas phase
at an absolute pressure in the range from0.1 to 40

ﬂr a. TH'er \,\g&’% ﬂc&%ﬁ%ﬁo%&ﬁ(e@ Hg LRIAR W lzé?élnttﬁ‘@ré%rcﬁ&‘?g' difected in

onent
conp%EWHBarf%aclfged in from0.90 to 100 tines the nol ar
40 anmount based on the al cohol, al dehyde and/or ketone

i’fedTheP ﬁo@&ﬂs%cigg‘néq]té eltﬂé‘leofﬁﬁé)ﬁ/\?osﬁ'eégd? Ak, ?\fhe?eﬂﬂ tH¥f reaction

ai s in fhe am ne conp ent (nitrogen
conp'ﬁ@ﬁﬁ?tegg‘ ISP BF ?‘Pgmgi 0 to 10 tines the nolar

anount based on the al cohol, al dehyde and/or ketone

Z@edThéprééessTJb%oM Sa?u %?ﬁférﬁé&ﬂjlﬂgoclﬁmé Rhetditthe alcohol,
pre arranged in

P e Al andlor e Kl 150590 55 o PARSGHS ABOR G 0 dt ng

to any of the preceding clains, whi ch is perforned

@@ntTﬁw&Béééé acla@rd?r% toB’r\? onHé%é@eoWgCQéﬁ'lsnﬁrhéféu{ {h€ ammonia, the
precedi eaction is effected in

B UBTTALY of siegaty e s 8L SRR Lo ei ¢ her

of the two preceding clains, wherein the reaction 15

%‘E . gfr'ifjef%ww dtcar %nQ@‘FtHé%drIQﬁé&nf@almBTSr Maﬁﬁrtﬁﬁgst ]
o e ohahesibaBitol PAntiAnd FRIEE bl pclRg sy dF oEo)

aquewittsamglonia. on. 20 23. The process according to any
of the preceding clainms, wherein the amoni a, the

I A e LTI A s
pr ecBaiphgling ky Wﬁcﬂﬂﬂrd@hwsa@ glygol BE aithrieenayCycalkyl)amine.
(ADG) and norpholine by reacting diethyl ene glycol

éé?EG}he process according to any of claims 1 to 23 for preparing 2-(2-di(C1-4-
alkyl)aminoethoxy)ethanol and/or bis(2-di(C1-4-alkyl)aminoethyl) ether by reacting
diethylene glycol (DEG) with di(C14-alkyl)amine.

27. The process according to any of claims 1 to 23 for preparing monoethanolamine
(MEOA) and/or 1,2-ethylenediamine (EDA) by reacting monoethylene glycol
(MEG) with ammonia.

28. The process according to any of claims 1 to 23 for preparing 1,2-ethylenediamine
(EDA) by reacting monoethanolamine (MEOA) with ammonia.

29. The process according to any of claims 1 to 23 for preparing a polyetheramine by
reacting a corresponding polyether alcohol with ammonia.
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15

25 with ammoni a. 25. The process according to any of
PFB04841 to 23 for preparing N (C, 4-al kyl)- norpholine
by reacting diethylene glycol (DEG wth

nmono(C, . 4-al kyl)am ne. 30 26,_The process accordi ng
to any of clainms 1 to 23 for E?eparing 2-(2-di(C14

al kyI ) am noet hoxy) et hanol and/ or

gb %h?é %@% 5‘&48?(& %%@é}%/ec;‘f%alrb j&&‘%g fcﬁ’y ;?az?(ﬁﬁ éﬂ%ﬁzme and/or
The @ Heﬁly@f.‘@ r@@"&'@ﬁ EmMthy raagtingN-(3- ammemyt)etheeolﬁ@rne (AEEA)
pr ep@ith Bghnimanimet hanol amne 35 (MEQA) and/ or
1, 2-et hyI enedi am ne (EDA) by reacti ng nonoet hyl ene
ycol MEG with ammon process accordi ntg )

833 a}l{pe gfocgg%@q.ﬁg)rQng to gy qfé;}anp;; éﬁgzﬁ fﬁ@' preparing polyisobufenamine
1, 2- (RIBR) by esticting pelyis¢iiénaldshytie adthiangmonia and hydrogen.
nonoet hanol am ne (MEOA) with ammoni a. 40 29. The

rocess according to a of clainms 1 tg 23 f
Sgepgqu@yg WWP@@HH@pgﬁryﬁgalyfctly%g@ppqﬁlog of the catalyst, before its
cor r esquetion with hedrpgé aesomplrisehorygen icbmpoumds of.zirBbniG46#nickel
32 304 of '6n, Fé'hﬂ?ﬁfh% rgﬁﬁé’frgrhgﬁzo ds. g‘/‘oytiﬁk? ghtadfr&g#lr{ GrApbunds of

for preparin

(DETAP eﬁdegf:g'ﬁ ”NP 'Z‘QB(WW tﬁflaj‘lémﬁ%é'l‘%(ﬁ'i ephp;@@s\y ,
wth cahrrrbatadan eéch&.aserHeSmmd%tﬂsBlm:ﬁ Mod)anSbiOz aadyH810,4

cl ai pgg (PL \;éyzs for preparing polyisobutenam ne (PlBA)
by reacting polyi sobut enal dehyde with amoni a and
hydrogen. 32. A catalyst, wherein the catalytically

a8t i Vbe catatyssadcoaiingfo thé precadiab wiim, wkitliscas defined @ any of
redUEItaIn‘PanYB?i‘ hydrogen, conprises oxygen conpounds of
zircontum of nickel and of iron, and in the range
fromO0.2 to 5.5% by wei ght of oxygen conpounds of

tin, of lead, of bisnmuth, of nolybdenum of antinony
and/ or of phosphorus, calculated in each case as SnQ
PbO, Bi 203, M3, Sb203 and H3PO4 respectively. 15

33. The catal yst according to the preceding claim
which is as defined in any of clains 2 to 13.



