DI I M NES AND SECONDARY DI AM NES TECHNI CAL FI ELD [ 0001]
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It had been indicated that the presence of an aryl group on the nitrogen or carbon of an imine

group stabilized the imine; however, it has been reported that at least some of the compounds
previously believed to be stable aromatic imines had been misidentified and were really
polymers formed from unstable imines. In this connection, see Distefano et al., J Chem. Soc.
Perkin Trans. 11, 1985, pp. 1623-1627.

[0005] It would be desirable to have routes to such diimines, and to have routes to aromatic
secondary diamines that can be obtained from such diimines. There is a growing need for
chain extenders with slower cure rates, so it would be a further advantage if these aromatic
secondary diamines exhibited slower curing rates than those of presently available chain

extenders.
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imino hydrocarbylidene group has at least two carbon atoms. The aromatic diimines of the

invention can be represented by the structures:



processes where hydrogen gas is enployed in the
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of one benzene ring having two primary am no groups on

the ring, which primary am no groups are neta or para
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diamine. When the primary diamine is I), the hydrogenation agent is a hydride transfer agent,

a dissolving metal feagent, a borane reductant, or hydrogen with a hydrogenation catalyst,
where the hydrogenation catalyst is sulfided platinum on carbon, sulfided palladium on
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secondary diamine. The process comprises mixing together at least one ketone or aldehyde,
hydrogen, a hydrogenation catalyst selected from sulfided platinum on carbon, sulfided
palladium on carbon, and a mixture thereof, and at least one primary diamine, such that a

secondary diamine is formed. When the primary diamine is I) an aromatic primary diamine
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prosazsts m‘ndnbted pr o eagResuRfiintthe rangy efbban . 75% es abfig 140°C and at a
car bon ound use the imne is a ketone

to for
hydzogeR px St“ﬁﬁ’ﬁ cirangsQf 2bp 4 to E]P%tfléprPQHn Peasqugre inch. When the
pritka@yidivntiae is$ilydnlabiphatic prineary Hfaﬁnﬁ@ tHe@rydes<io SpauBEd dtet®mperature

t.he e i.s an aldehyde uch an impne is
in thrnt ShanoFy 207t B A AP AT e e fangs Af about
14 t@fabauﬁmb@aﬂyp@@hﬁweiﬂcﬂm a primary am ne and an
ten referre as r ctl

dehyde o ne IS
l“"ﬁlkw e iRt of dhe Aol o QiRolRaRARHED 1s formed from
ingtedeedtsatompeisaighay lleist e’ pandd anﬂ&xﬂ ac Ieayteorlamollb&thdi)ﬂnln@,adit least one

iso nvéet%%ggtﬁple?sggﬁ%t&%?ﬁg ggecogé H a]nﬁ %Za?czl}lé)tlwef?ndary diamine is
at 1¢3ét: o P thetaiematihgacendare dgiaumsadlesmlg@ abova asmewhwmpositions of

matidromati c primary diam nes used in the processes of the
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polyuiethhiiey @Blylufea; orﬁﬁﬂytﬁ‘&ﬁﬁifétlﬁnet fMRe ﬁfefﬂé@tc@ﬁﬁ)rﬂé&i lSlEhdlng at least one

MEDETTRR SRRt SOy
secqalatyatiar@ing- afhembyiatlﬁ semndl'qry dibni3adie atdeast oimceofitiearomatic secondary

diarfinés gés%hgaq 8L B cothpdci Bl el am ne.

am n O uene, or
(00 15- dheserapk- qtbfrrm@dzmanta prdnfereurespfithisinvgntionhwill be still further

app&%ﬁﬂﬂ’&rﬁrtﬁe WMLmE deSRMpESaRhS ag,sh%éwaamrt icularly
preferred aromatic primary diamne in the processes of

the invention, can be call ed
4, 4" - mmmERmrMLEmDESCMBEmmanE)INvENtTION

[ooi}ﬁg‘ ?ﬂg’ﬁne r%gs t’ggt dleectoh !u%f e%&aﬁ? éﬂ é:ﬁg}lbﬁétsﬁ%ﬁoe?efer to various
aspects of the present 1nvent10n Immes that are products of a reaction of a primary amine and
a carbonyl compound are sometimes called Schiff bases, and such imines are formed by at
least some of the processes of the invention. When the carbonyl compound used to form the
imine is a ketone, such an imine is occasionally referred to as a ketimine; similarly, when the
carbonyl compound used to form the imine is an aldehyde, such an imine is occasionally
referred to as an aldimine. The formation of a secondary amine from a primary amine and an
aldehyde or ketone is often referred to as reductive alkylation or reductive amination, and the

6



[0018] Wiile the term "secondary diam ne" is used

t hr oughout this docunent to refer to di am nes produced
wmoshespr ocesses of this invention in which bethus2onsieree

groups are secondary, it is to be understood that the

ey RS ARvIagn S i B g ot yoq irSeRE Some of the

proodslmrofahm mOergronup is primary), albeit usually in small -
[00 ngl;h%ﬁ BF wais lﬂl]ci:é;g% RVif ggco%gsze\%kat tﬁgrg a??\: gervera? 9 t@ %Eme the
aromatec sem@ndaammeﬁ us@DIs tinc @ratessphoh thehleVleOm aawgldras ithtr aromatlc
dmﬁﬁx@?%x afirficNBcoddar @gthided thafafy an%cﬁﬁf@Q%f {HeQRSer®bn. For
e Invention, it does not generally include aromatic

exagPinithee$rUERhi ch one ami no group is secondary and the

ot her am no group is primary, except as inpurities

present (usually in small hH@unts) in the aromatic

secondary di am nes. Cbnp05| ions of the invention A

Aromatic diinnes HEOL9] An~ar orbt2€Hdi i mine which is

a conposition of this i pn has at | east two

carbon atons in each i (dr ocar byl i dene group, and

the diimne either is i ey m of one benzene ring

having two im no groups onJthe ri whi ch i mno

groups are neta or par tive to each other, and in

whi ch each position ortho’(1fnedi ately adjacent) to an
whicHiréyeghBUPpdrti iy bleﬁarrﬁedairdstymhicommhxw digihinefin tiger prbSesse’s of the
1nv%}r}1%&f % ?ﬁ gglhegvr ng gwgg?ngﬂ'l 1953 kNG Ccfle?nqm%y2 A r&le?h Ietﬁlyl 1,3-

o grou eac
phemmhenetdlaamh, ploSdietiy-2ct- dhmmtalmenh,apel ¥, SaU@thyﬂetntu)ent -3,4adiamine.
SinlilfHYOhg sRWRyRear s a hydrocarbyl group. The hydrocar byl
groups on the benzene rings may be the sane or
different. Exanples of suitable hydrocarbyl groups on
the aromatic GH3gji ncl ude methyl, ethyl, qu@py ,
i sopropyl, n-but sec-butyl, t-bu pentyl,

cycl opentyl, eptyl, octyl,
cycl ooct yl I, and
the Iike. n the form of

two benzene rings —n-rected by an ¥ A
havi ng one i m no/group on each ring and é&dlﬂ no
group is adj @gaH,(ortho) to the alkylené: Iﬁge t he

al kyl ene bri ge i S si dered as a hydrocarbyl .group
wh ’G f‘PPéeSF’étSPﬁ%t FIRAHY g( eleppdarapmaga PH o‘g%}PH’fr‘lm Hreduprgsses of
theorintdigionenzanebe | rgllsd @ei-nlethyllénebis(2 Bidiethgbendehesthine), 4,4'-

mef e p e Seaeg 3gns RRerRy-F1 Sipfadbentmgianc
[0083]x ®éhrileghe &rnons¢condaryi darhiae! is ysedtlepughduhthiy deantent to refer to
dlalgf&g ﬁﬁocﬁfc@ 'E?ttﬁé( ayroc%ts@élof th&oﬁ(/%}’dn’ %B%h&oiﬁ‘ %JI‘HHO groups are

ene bridge and

res o mor e hese rou S
secgidanariisde be anderstopd ﬂgqiéhﬂggrwwép%q%gnsnmﬁgntwn produce diamines in
whi%ﬁ%nlwdél of tAO 8mtroletbitps 9isest8ary [(BEd Blekoth&®nenik6 igld® 9fprimary),

albghp%ﬁo Igﬁ%l? glﬁlt(d)lgl![ltgr lgegpwgs%stp% rgro@es?sgs ol’ 816 1rt1)vent10n d)((> not necessarily

produce diamine(s) where both amino groups are secondary in 100% yield. When the term
"aromatic secondary diamine" is used to refer to compositions of the invention, it does not
~generally include aromatic diamines in which one amino group is secondary and the other
amino group is primary, except as impurities present (usually in small amounts) in the

aromatic secondary diamines.



bri dge has fromone to about three carbon atons. Mre

preferably, the al kyl ene bridge has one or two carbon
warooso45td ghl y pref erred is an al kyl ene bri dgerdBEU$2005/047696

one carbon atom /' , a nmethylene group. [0020] The

C ¥) car byl i dene roups of the imno groups of the
ompgsifiops ofthe PYERtIBL o 51 |y have fromtwo to about
t weAl Yroaratierdimtiaes; the hydrocarbylidene groups may

[00?&] aAri :Prhl%ta 8 d ol ne%fh%ﬁ ISHS %h&nﬂ?sn%rh&gﬁﬁ ﬂiveg{lﬁn%%a% ak fézist Vo carbon

rocar
atogs o p@chalman(s hy@rpgarbylmm Brogp, mnchﬂn@ tésigniog, aitlmerais kfythp deme of one

t
IO EAAE S ) R o e

relatiye F%@q.ghé)(ﬂpg4 angdR & 1@\, qgﬁk) PpsitipR ortha & 4 p]d@ﬁ@cent) to an imino
grodp (‘-)T;'K) BEARY ﬂl?&ﬂ@yérbﬂ%ﬁ@lp, Bris lﬂﬁ Meifelener tweenkdnk Yingsledimected by

ohut ylid 2eth but | i den
on 883 i bridbe TS B g R o U HASHE e im whigh gtebosiion otho
(imyredcheatpad) egent)cbqnarmyho genp bears a hydrocarbyl group. The hydrocarbyl groups

on lﬁe B yIFH gg hgé’é rﬁXf h@@@ Qﬁrff « X{/i?reae e edr?s ﬁﬂ%}llé lg%?@carbyl groups

on thsnirpmetie singghes m&wé ethsdopmwylls;qmwl mrbpwylseq@ﬁefl t-butyl,
éﬂl%w%ﬁﬁ&hﬁéxﬁ B c'ldjﬁﬁﬂ hépr! &ﬁ’ﬂtdycldé@t@'f:‘ nonyl, decyl, dodecyl,

pheggl, gvrth gﬁg %eéigc “ ﬂewrgglﬁ%:/ ﬁlglgrﬁarell t?le Igorm of two benzene rings

conZieqibd by lak talkyll énd bnielge ﬁn@ heviyis mehminod@'o&% oit -eaclzqh ring and the imino
nap n

groyp is ta%]écefnqg Shcaztlp g a]ﬁka*}'eing%p rd%Fegl}ee%Ele%né/ Bﬁ&gé’ 9 Hifdered as a

hydngarizyd grdmpl artherte tlger mips geaup. |P$cﬁgrrqu>§aydrdearbylagnwps on the benzene

rm;?(%‘{oﬁhﬁ ¥lah HRRG ﬁﬂ&% 3{}h@51‘8ﬂ?3¥1& GiifideThii8 R aild AHMsh 5r“b?zhnched -chain

oups. o enzene ring prefera Iy ha
alkylrarwepsa’@wﬁgsfr%pae toeabapt shx cargor a@ms@pﬁ@ncu ailp pfqﬁ%ry@ hydrocarbyl

gro%ﬁfr@h@ﬂﬂ’l dihlyigopfopyl, Betyl, Ahdmixues 0EB¥ IVt dFe BEthede@dups. Here,

e LT R obptiion o B R e B e hten

bridgeasfithe Rao-ringed diitineras fimn enle &r #boant sixadarlwondatomi;ngsferably, the

brigélh%g flloﬁleo&ytg %ﬁ@tftﬂ%k C%BHB o t il ;{r@i%ratbg’ tﬁ?&l}?ylbﬁ@ BiRige has

onehy &wo e@rbbly atogwomgblyar@fe@dw an glﬂ(zzsl@pe bridgechayingsae pwbon atom, ie.,
féﬁe pﬁl}ﬁydrocar byl group between the two nmeta i m no

ou sS1Ss an.e group,. wWhil e one of e twQ ... .
IOO?@ hsi hygraspy Lg%r}ew?upa%ﬂﬁgnmo ZOHRY crﬁﬂg ¢ YPBapc driineigsnerally
havetffees twetodboat ﬂ“%htﬁ@iaﬂjm atcﬁﬁlﬂ the Hﬁdﬂé@ﬁbﬂdidem@@‘bups may be aliphatic
t he [ oC en £ oups, ar .
(st it TS b e A PrersbiSy e i Riylefoytidene
groapsoarestraiglttichainwe branphedivheim atblqéldem groupy lmymg fsoro threarabout six

car@n hidfhsP ed bﬂ%ﬁt’ar)l\éhﬁ{lﬁr ngrot:éﬁﬁ%l@(feﬂb??ﬁxﬂs 1H&§d@%ﬁ1yhdene

connecte an a ene
propylidiepe, plamomélmpf:,ve €Y @mepidp ylidans, bpibu éldem@, “Sec- -butylidene,

cyc%htynqeﬁ@d éfchﬂbﬁtfyﬁﬂér@d3@L<ﬁﬂié¥}iy¢-20ddtfﬂdéﬁe 03- pérhymew PEpenten-2-

yidei OB ot O G S G RN S B e cpDcene,

methglcgaclobéxyideremgnthyldent [ibsylidene phegiidéeyispplefraidead heptylidene,

2 6V\@mﬂbﬁ% ﬁe%n%egey gic?&oac%ﬁ?ﬁ béjgrl%ngfl&’éﬁgsde%g/ﬁdene 10-undecenylidene,

benzylidene, 2 ,4-dimethylbenzylidene, 2-phenylethylidene, 1-phenylpentylidene, 1-

naphthylidene, 2-naphthylidene, 1-naphthylethylidene, and the like. Particularly preferred
imino hydrocarbylidene groups are isopropylidene and sec-butylidene.



[0023] Diimnes of the invention having both imno
groups on one benzene ring include, but are not

woO 2006h@d28 0, N, N -diisopropylidene-2,4,6-tri etiyl/us2005/047696
1, 3-benzenedi am ne, N, N -di-secbutylidene-

ooR1 St b iy PIRE B GOV bepzege ring preferably have the
imib@rgrem;ﬁd ingena rrelative to each other. In these preferred diimines, the imino

hydploﬁplgbb ﬂdél’? ogﬁ,?f)ket?r%g& &ra s ag%l?gﬁ'él L o@b% He{ci e}llain alkylidene group

nzene

having fyorh hepeto(@ont ik earhgn atemyePayicularly profierredeae aiomatin dimines in
wmgh Meﬂﬂr&%&f)%%hb gﬁ%er{ the Bvo meta imino groups is a methyl group, while the

benzenedi am ne
twomelnammgfyé&carhymoa@wée ¢thylgretins: anglithose ifpwhigh the hydrocarbyl group
bet@@&i&ﬁ&@loaﬂbﬁeﬁmno ﬁ;roups 1s an ethyl group, while one of the two remaining

hydiocgﬂgfg légqbag SR gle other 1&’ an ezth}r;iE groe{p, and mixtures thereof,

espeliigljscihgretht yinimbdrydrdcarbdlidenesppupspyd is6propyligdne br Sechlmnylédene.

[00?{@?' ?{thﬂ'?ﬁ)él agN‘nNtlc g{pfn?ﬁ%z? i %?hg)glﬁ gr(relnrg) BToup 1 is 3n eaﬁhﬁf two ienzene

ringg, WQnedbe bpy benzene n@gs—]@')e.c()gnqmdnya an alkylene bridge, have both imino

grofipSodtd rePbfive t9(51I113é|a114y1e'~§1e l%?iﬁé@ ng dhARLRA referred aromatlc diimine of this
et

[ | i dene
typg gs&ﬁogmopng w%@{e Jiycéoqj')é gﬁg}@log%;p 51n 1m1no group is an ethyl group
andNh&\ a}l@le(ng Yeidpe lilsyéi hféﬁ[}@e)ne?gréurﬁ tBis ietspaciatlp pogiytred wBen the imino

hy SRS RSO NR e spprmeidepesr 8o RYVIAS R 1 -1 - benzened

0023 Pémisaschfthd\nvention having both imino groups on one benzene ring include,

butgrle(n%f ﬁﬁﬁg&’ o?f\llwldlgﬁgg%ylg%eﬁe 3, 43‘)‘ e l%gqlt%l%lz%nedtﬁgﬁﬁ%q@ﬁddl sec-

aro

buthladﬁnm} Yortethylr h%rbgmmaeha@me@né\l Defiepentylideney4,6-triethyl-1,3-
ben%rﬁdraﬂime?qwmﬂidp%?ﬂd&% 4A-8eBy ey ES Mehzenediamine), N,N'-di-

sec R IRGRE Lo b L6 Byl S OO R ncho NN fisgpropyidenc-(4.6
diethgh2-eweelal€ns -benzenadiaineX t N, Bisdi-dvesbaoflidene-(4,6-diethyl-2-methyl-1,3-
be“%%’{rggéa%{ééégﬁl‘gé '%cho%ﬁwfi'd&?e-(ﬁ:éj-hi%{h@y-b:rgétﬁﬁt- ﬂg-lb'eILZe?ie'diamine), N,N'-
dicyqlagentylidened 2 Bediippprdpyl b-1nathgl- B dehaenediamipe ) W, N'-diisopropylidene-(2-
metlEingZl ISR %@@Pﬁiﬂgﬁmﬁ‘&hm AfnfTheyt N W@l(}]%ﬁgfopyie%%ﬂﬂene) -(2-methyl-

anp es o romat |.c ||n1nes e i nvention

4.6vhtserrbyhd- L drPerzegediamines. ob-Rezitd SimGhybérimvlidene higsethyl-4-
isopropylidBethyl-1,3-benzenediamine), N,N'-di(2-butenylidene)-2,4,5, 6 ~tetra-n-propyl-1,3-

benﬁ%a??lglyg %li\?%){ Isec glﬂyh(?ene 2 3”? %QXtraet eyl?ll% genn Rh&h r{nkr)lg nz%ned N,N'-
di(MpidnyldthylidenehA13yd, 6-tiemethgl- R4-bemtehgdimmizbi BarGeulanty wpfgtrbéaromatic

dmﬁﬁﬁfﬂé%ﬂg)oothblmmf) groups Oél ope benzF]ne] rm% are. N,QN dnéoprop%hdene (2,4-

dlet@ybéﬁz@}pﬁéé,ﬁ h@)zenedlamme) N,N'- dusopropyhdene (4,6-diethyl-2- methyl 1,3-
ben%ﬂ\edlaﬁlﬂuﬁe)c %hd afviuydsahbebs; qleneal-s%c%urylideﬁélyi £RRHEmBthyl-1,3-

ver Ry NN B b BRG] senaendiaming) and

mixshisk thdrdoZ, 4- dlnethyl 3 -pentylidene)-3,3'
[OOKIE]t Iﬂx&%pzegl&%érp ‘nratg dumnzf%t h%%il\ﬁe%F eam \{}hr%l%o%e imino group is on each
of divee h;hebemeenemgs ne)lclNdN -NN' sbtsopmgmhd@en&ﬁ methytemhlyis(6-n-
di | )
kﬁﬂ@l@gﬁ&éﬂlne y I'Hi & Bﬁt?ﬁ@éﬂ@ ﬂ? meth lenebls(6 n dprog%lbenzeneamme)

e dene) yl ene f benz
N N_;rfgasfep 2 ar lclgth{@?ﬂeyﬁ %j,érfg)n-propy benzeneamlne) N,N'-di(1-
4, 4' nethylenebls(Z 6-di i sopropyl benzeneam ne),
N, N -di cycl obutyl i dene-4, 4'
nmet hyl enebi s(2-i sopr opyl - 6- ﬁ%thylbenzeneanlne) N, N - di
(3-net hyl - 2- cycl ohexenyl i dene) -
4, 4" - met hyl enebi s(2-net hyl -6-tert-butyl benzeneam ne),
N, N -di -sec-butylidene-4,4"-(I, 2-
et hanedi yl ) bi s(2, 6-di et hyl benzeneani ne),
N, N -di (I -cycl opentyl ethylidene)-4,4"-(1,2



et hanedi yl ) bi s(2, 6-di et hyl benzeneani ne),

N, N -di (I - phenyl -2-butylidene)-4,4"-(1,2
\Noenham&ﬂbyl)bis(z,ﬁ-diisopropylbenzeneanine),PCTnmzm5m4ww6

N, N - di (2- phenyl et hyl i dene) -2, 2'

cyé[@f)llh%‘lgﬁ-ﬁﬁgér% % A nﬁt 1 n%SﬁEé’ g ?g'ln éﬁg%&%m% NN’dcln(sopropyhdene

ene
m%@eb@@@%g uﬁé enzeneamine), N,N"-di(2,4- -dimethyl-3-pentylidene)-3,3'-

mdﬂi}l}%neﬁis@l’gjélgh%lbéiﬁeﬁaﬁnﬂe) R N iSE12 8RR nS 4 8r- -methylenebis(2,6-

i,,met h
dl%ylk\?ena‘? mei?\g@a@?e&wnda%éﬁ -methylengbis(2 &Hiefytepzeneamine),
N,K'-di(fenzyledenard hiypktheleaetisag- memylbaﬂﬁnemlde) REN'- d1(2 -heptylidene)-

4 f%ééhglyen%i)L%ZFg ﬁf,g{)r ed r&l}%l %Ighli}egneﬁ,ﬁ\hgcgcgh]@%utyq cﬁene 4,4'-

on e
mephymbnebls(?SQpp@pyl 6-@‘@&6’-Mendéneamme) N,N'- d1(3-methyl 2-cyclohexenylidene)-

4 M%Wl&ﬁﬁﬁ(?ﬁ?et 1%' £ Wg&& @ﬁ[qlég BF‘Nd gj-sge-butylidenc-4,4'(1,2-

SecC-

et}‘&P%‘i‘ﬁDP’é@néé‘h@hﬁbﬁ%enemlw,o Iy’ cdlé]eémidmlvyldﬂwhdn@ -4,4'-(1,2-
cHGeRs T A e ssanifel s oL .-
et T s g NS b e o NS0 Vsttetbigdene) 2,2
medytdnehs(ét%mpemyu)emnemnﬁe;;N;Namy4 Hemtidede P8 BhekthyRnébis(2,5,6-
trthQ%fb%rn@eﬁfea&'?ﬁefenﬁeﬂe di l: ﬁxgp%gﬁaaél} S onﬂ&'%PSB 42 3,6-

I oups
trlraﬁ%IYMaereﬂanpae)a M Nadi( elyt:kwbeaddrthmlndlme) 4a4#amethymmmk(2 3,4,6-

tetﬁﬁféﬂlyl&ﬁkéﬂe%n@) tdnQ thd Hi@dl"aﬁ‘ﬁ&ll%l}ﬁﬁiﬂe gta}orhﬁb@ﬁiummes in which

second ar am no graqup (- NHR) bears a rocar
ONGyIERA E5PUR 45 i 9P CAEN A YLD TG D BRI Y, hbénsomopyhdene -4.4'-

medxytumeblfs@(,ﬁ Bietipibenkdnch i) Bhd NON'-dEndc bamilidennga'- methyleﬁebls(Z ,6-

ry_amno group on each ring, and in whi ch eac
dwﬁgﬁ%gléﬁ%grnko (imredi ately adj acent) to a secondary

am no group bears a hydrocarbyl group. The hydrocar byl

9 OBP B4t skorlddfy SRGRAGET Y am no groups on the

benzene rings may (he same or different. Exanples
[0025] supApAsPBatig gecondamydiagginsuphichris airentpesitienefrthe gnvention is a

secbmrylﬂﬁﬁmﬂﬁt in Whlch%m z!lmmB'h l:ar jflsgﬁ’&iporfb)é b le&b’t R}% Hrbon atoms, and

c- but but e opent
hﬁEt o | q)lﬁlg}gijﬂ e thﬁ@&lwt i yg@t Hg Kw&g,‘wo secondary

amnhecgtbupsdnd’ée ying, Whﬁh)slaconbaiybyﬂmo §flﬁi1p§ he ﬂld:tk %r pM‘ﬁQﬂaﬁ%?to each
i i

othgrré QR \ern?ﬁ gé)(ﬁl I’%ﬁleogt 2@' glmrgedlg elyﬁlagwgmg 19 aaeé:og amino group

(- Nﬁlﬁ)lh@gr S@rié’dw@dwbglroypam inn thedopn ofi teabénzehaigngaebnhéxged by an

alkﬁ@ﬁ@ﬂﬂ@éeyarﬁml%ggfﬁéj&cbﬁd?g ‘ﬁgdqélgg dkh trfﬁ tBS i in which each

Kyl bri he al I's consfdar e
oo IPE LB GdIFoBIY 1 SEEPTUIAE AP0 PP POStAR Risirocarbyl group.
The;i’[yﬂmarb?l gifo&ps’ @thdw theaeaunayty aeiRd Boupior e b&?z@ﬁ@ﬁﬁgs may be the

S n I rou (0]
sl LA B SRS K B D LE S
metby]amné,dpmpal nisepragyl, grbmiyds sdvamitylg tfbuqm pasyl, Q:yalbpctﬁtyl hexyl,

metﬁ#d’éﬁps \%?/P h?rgfl}ﬁcty@ a&{){c]lo%g ?rdo}lxylp ﬁg{ ?rc{g)%g?}]y&le%gﬁ li)eﬁ/zyl and the
lik em%fiﬂtb%ar@fnatlwcsnd% dr@rrume it matéle fcgrrmfptwo bekgeng ringeconnected by

Nk AERS afnarh bilﬁ 36 Q6 !
an ke bul?{tll‘g% a ne $ECARSry aﬁﬁhﬂgﬁgpk%y%gﬁéhng Iagd the secondary

amif g wnGaHer o iy the s ridicc nLk s brifms onsdered as 2

hydrocarbyl group ortho to the secondary amino group. Preferred hydrocarbyl groups on the

benzene rings (ortho to a secondary amino group) of the aromatic secondary diamines are

10



one to about six carbon atons; preferably, the

al kyl ene bridge has fromone to about three carbon
warowso4sdbre preferably, the al kyl ene bridge hasSI/o$mos047696

two carbon atons; highly preferred is an al kyl ene

A R L BN e I ——
paracl_ﬂaxﬂ)sprpfemagl hym)darbﬁcgrbmemke @ethyly sthyl, ﬂa@ﬁﬁipy[[butyl;ghd) mfixtures of
M()tor}ﬁorg&ftﬂgg% %}Ouﬁg gﬁe&%gbﬁeﬁ}%&% fg%‘iil&q gf%rugwncﬂlrd?yrp butl){l sec-butyl,

andgtbuity] gfouph.eTher mecbrgige oﬁt%a byo-ieeaenereingR¢condary dlamme has from
ond Y AbOEA P ¥Arb6h Blékhst §re‘?&5bl§ he RBRTSR %n'ag@ Had RottineRo bbSut three

nitrogen atomls ou norder to formthe aromatic
carkor- @adar WE P55 IR@OLY} !ry GeLRGECSS 1908106 EP 159Tbog aRIps highly
pref¥hret] |'kﬁa.rﬁ':{lleﬂa{el tﬁnge h@ﬂd@bﬁe ¢lirbér afi@mgﬁﬂ ;4 Iﬁéﬂhylehag@uf) I Péfticularly

prefel st frtagEh el R e thRand SRS Rl Bfees.nai

[00R6]an chiecbugloout alylsldocmmemt dheotemni 'tamulitr dfdoedobyl, grohp" refers to the

hyc%&];aﬂg'h?f aﬂﬁ&[{ﬁy{o 91 ‘i)tyc%%naa{t S§f @k %]Smg‘tﬂah&o%% dlegmne which

arn a kyI groups avin romthree
hydsecarbyh g ianehthe benzanp riag towhieh themitzoggriatam is bound in order to

forf%RE %lﬁfahylsec% didnige.ude ethyl, propyl, isopr opyl

[OO%i]ef ﬁ_g? 2 yldggcgﬁaf gg{ug%f lglle@&?rgét?cu%}éwaa%u% generally have
froﬁ-tpse)nﬁoedboﬁt Wentﬁ}t@db@ﬁemryé the aﬁnﬁb h?drbydrbylcgrome Iﬁia;yl be aliphatic
(strleigﬁé//tfchlai)rg %g%@ﬁé’d, |b5 %gﬁ%# Oli aqg%xgﬁ% ¢ refera ,ythe athiio h}ydrOCarbyl groups
are Sraightehaisohlanchedehainlal kytgzroumhatvyig frcgn thoeeytb abalwsixlcarbon atoms.

C c b
Ex%ﬁ’plﬁg %;f/ s%ﬂﬁll)le Ag4e g;r'%/r %Zfr;]‘}fly roués 4nﬁ%d%%}ﬁﬂ Zﬁf&g%ﬂh 1ﬁ(§ﬂropyl 1-
cycklpmyllﬁt Hég‘l*fyl seCabwyls e IqtRh 2 qfvhylbwuﬁa?rq'hyleﬁryé@ebw&pentyl
3- pameﬁhonyydr@ﬁ?é;keﬂt yigr @pﬁlmgmyl@mbwyl a@cwsp&u&wl hexyl;
mat i econdar i am nes S

et {oN B o S O Bm FEREy (RBOERLT PRSIy 2 nE e heptyl
cyckmctyﬂ‘gda[qnyb teayd) 1grunde=nyiedalecy) mnzyl,éz 4-d1mh3nbmzjyerz .phemylethyl,

Y OB PR A A M

ammpéwdwe@rbﬂgpnpsmrmopwb@ 1bn§11f romthree to about

[0038 A}@fnlaﬁé‘se%ﬁdﬁy dl%ﬁﬁés%{ha%xe&maéﬁm% @fﬁﬁpﬁfnqmé'bb&ene ring
naary |amneS|n whi ch the h roca

prefseatfi bver e 5B darg pminQggHpRMagRlaHye & 61%@1?%{ 3 such preferred

arofifatit yécogdiaw ﬁlarr\dllﬂd:sl thetdnginb h@drbeﬁaylrgrﬁlg) jihéfbi'ﬂﬂﬁlistwétralght chain or
P I oups an

braffil a1 b FoSin i fecel Gohoul sCifon dRosa npaieularty

pre@n@d pBi drematic schydarydiaopneswhniwhéchathe hypdro¢drbyltgnoup between the two

me(a% dj%rﬁgfsr 0 L’neg{}@ gﬁgp :T\?I)l(l?eut?g {S\Q%' %gfrlfergff“@hﬁ?gca}m groups
are é bgrpapq, 9nwh@ﬁe h@dlyﬁwar@ahgrsw bejserpthedve meta secondary

amin® QREGRYL aﬁrettgﬂs %rdupt Whne roRe RF thd 802 BdmAThREalydRstarbyl groups is a
@1 mati c ary halm nes |c{1 whi ch.one secontﬂ 'S

me Bu%qrbﬁg erdﬁ ethyl group, and mixtures thereof, especially when the amino
hydrocarbyl groups are isopropyl or sec-butyl groups.

[0029] Preferred aromatic secondary diamines in which one secondary amino group is on
each of two benzene rings, where the two benzene rings are connected via an alkylene bridge,
have both secondary amino groups para relative to the alkylene bridge. A particularly
preferred aromatic secondary diamine of this type is a compound where each hydrocarbyl
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each of two benzene rings, where the two benzene rings

are connected via an al kyl ene bridge, have both
weaoendars am no groups para relative to the ardyus0es/047696

bridge. A partlcularly preferred aromati c secondary

di f thi wh h . .
aroW GUR 4p By FSPRD IRTIREio0P 4 B 4190 i, gl brdge is a
methplead gmhp ghrs igespetihllyipectedrédisrahbarmig bydrecabyhgtdupk ereésopropyl

mxﬁgggg glal ? is especially preferred when the am no
C groups are isopropyl or sec-butyl groups.

[0015‘1!]0 3°0"}>mé\tlo seeondary digoniersof this ianention heving ot seeansiatyi agnino groups
on PRV b Hetri?ltgslﬁaqaéi A aa{nnspl HGHRS, RN QfiRoOPFIENE, 6L tkiBhyl-1,3-

I nclu
benqulammes DigN'shiypee- butnl 354 éﬁl@hﬂyﬂ 31‘?6@@%@%&&&1 Zreentyl-2,4,6-
trieflyN1 3dbenSétediimtive, NN dBsdpk bl (3 4 cﬂetﬁyltﬂaﬂﬁﬂﬂﬁdlmnﬁ&iedlamme)

Nk iy i” et 2Seitapign) TG BRG et

2-miethg)-1,3-benzenediamine), N,N'-di-sec- butyl -(4,6- d1ethy1 2-methyl-1,3-benzenediamine),

N N“dﬁ@ x%kﬁxgﬁ g%téﬂ:th 122 %T %i;ﬁﬁ?é r@t Eepqﬁaﬁ){ eyt I\?’Nbﬁﬁf ePaGbtenyl)-

i1so
(2, 42d1mpmyl@n@&blé-ﬂ,;_3 r@dﬁaﬁ@t}e) N,N'- dusopropyl (2-methyl-4,6-di-sec-butyl-

1 3J’ﬂeﬁ£en€dha§1%fej Dutiy -di de Sbety POIMbthet-IBLA1YEc-buigt-R SIBRBEEdRmine),

N »Wd,\ﬁ “qrlopropy sty methy b4 grdisagPuey]-fdc rppenedianyas), dhNydi,3-
dimeehyil-Qehuty N(DNetheli-4-2sopyply bpamdtkylyl, 3 -benzenediamine), N,N'-diisopropyl-

24k IR S kS EASIBES A0E) - props-5

benz¢r@dberine mad NN -di€d-hexyl)-2,3,5,6-tetraethyl-1,4- benzened1am1ne Particularly

prefénjérg a%m%ic dﬁﬁhﬂé ﬁa?wﬁ%iab%ll - gﬂouﬁse 6n Rk Wenkene ring are N,N'-

enzenedi am ne
diisopropyl-Gpt-6} yéréﬂwtjiylc 1zs3ﬂaémsnedmen@1 Y= ¢jisopyopyl-(4,6-diethyl-2-
metla Bt barasardiaiid) aa)nd ik tres@herebf; ¥ N'-di-sec-butyl- % A4- dlethyl 6-methyl- -

Ie%?émegmﬁg di- Wcﬁ?t tt%'@é %P@gg? FI)ﬁ/ethyq lngeib rYzenedlamme) and

nnthésﬂmﬁxfetra n- propyl - 1, 3-benzenedi am ne, N, N -di (3
[oo%gn Axar o&esy Af)ar&nzﬁlcgsec&dw difnlheRbPR¥ 1nvei]1t1§n in which one secondary

I am ne
amiN Broughi§ an daslkgf tyo Derzene Bngsdnelude NyN'-diisaprops 2t austhylenedis(6-n-

propylb&{Zh&Hhiag) W, Rr-8f- %cftﬁl@yl@r P@éthﬁe&'b?s@ B-Qﬁ-nhﬁrﬁbﬂge&%ﬁéhmme)

N I@-Ir(ri:l(g%pglgﬁ;hp ?l(eggyﬁ) gﬁemg@ﬁﬁggm%%,%yqlhexylbenzeneamme) N,N'-diisopropyl-
3 3'1m3t}@$¢h?k®f&21,6&mm&)tylﬂ‘dn%nedtmﬁe)pr ORMI- d((?rﬂﬁdldie@lﬁ)hyj -péntyl)-3,3'-

tﬁ?]ﬁlé{)(ﬁ(:zé cﬁ ngtﬁ.{t])aﬁnedl A ngt Nﬁ c@lshn%r%()h [ -mgtﬁylenebls(Z 6-diethyl-

benie¢r@aimgm) eNSNidasenrbytyl-4 4' methylenebis(2,6-diethylbenzeneamine), N,N'-di(2-
hex?i)l\h 214 &ne%ﬁﬁgﬁéw 2, ?ﬂl&%}ﬂbgﬁﬂ)ﬁlﬂarﬁl thyd dl(r Jul{hylethyD-4.4-

benzenedi am m xt ures ther éof
-A et -methylenebis(2-

methylangbis€2.61diisppronyibenzsacamingy NiMndisrelobyty
isoproMB s ey IbBn26héLHinONe Wﬁ@fﬁéﬁfeﬁ-ﬁﬁ) AQ'-Be@YRnESis(QAnethyl-6-tert-

butBRPERrALEE) dopl S e Ae B atebisGh frdihylbszgpgamine).

N,Ntelj(1-cyclopentylethyl)-4 4'-(1:2-ethaned1yl)bls(2 6-diethylbenzeneamine), N,N'-di(2-
et 435 -t BoR 2 R el LA Bceny)-

2,2'Nnethy lghgbs(d.4cf-mpehty lbsazenpaming), N, Nidif hhemydBi 308 tindetichis(2,5,6-

trlhéWlp&ﬁéﬂéﬁﬁﬁ@ ney Wdﬁnerﬂh&lﬁpmrﬁaﬁ Igrﬁebéségg ,6-trimethylbenzeneamine),
z

/|
NN\Idp@enayl ene)a%;ég _,33 Egﬁtfaﬂle)tg yJbepzeneamine anziihe like. Particularly
nethylenebls(Z 6- d| n- butylbenzenean1ne)
N, N -diisopropyl-4,4'-nethylSnebis(Z,G-diethyIbenzenea
m ne), 1
N, N -di -sec-butyl -4, 4" - met hyl enebi s(2, 6-di et hyl benzene
amne), N N -di(2-



hexyl ) -4, 4' - met hyl enebi s( 2, 6-di et hyl benzeneani ne),
N, N -di (I -naphthyl ethyl)-4,4"-

wOoBbéryd4ersebi s( 2, 6- di i sopropyl benzeneami ne), PCT/US2005/047696
N, N -di cycl obutyl -4, 4' - met hyl enebi s( 2-

et TR PORERSOT ahok J] GhaBERERefaft e

NN diisopropy 4brnctwlenem«z@q@mgnbhmmyb iand INOV dlii-secputyl-4,4'-

Rihyl
meﬁ@%@gg(?r@ gyc yobp?é’ﬁefnff“élrnﬁyl) 4,4 - (1, 2-ethanediyl ) bi s(2

, 6-di et hyl benzeneanm ne), N, N -di (2-
Coﬁg)b)itkﬁ)l@tolgl)e fr&fess@% of thg_il_lvention b ne)
, 2- edi | - di i sopropyl benzeneani ne),
. ke AR AR
[0022P'In thetpnydesses bt the Byvénoer, hiydrecdryy lketmenaaitiydejcafyMNildehydes are
useh q’hé fly ﬁ‘é@&r%&l o?’tlo?h otrfﬁeé M&&%‘%Qid%ﬁ?de m?y be aliphatic (cyclic, branched,

or Nrarxghtorrhwm nysaturaurd mmyr,emblksl(a@rmt@ t Therdytspicarbplz pertion is

pre&@éﬂli]‘ QﬂphaNc Mlkﬂé.r@ﬁﬁﬁ&’ lot 4rothatic. More : pr referably, the hycSrocarl??fé portion of
6- tetranet y enzeneam ne

nebi s
therah"érﬁwrwierﬁgrrﬁ A lghrtgﬁp%tréfgér plain a5 abranshed gliphatisegoypy especially
prefidniedHs o eliphitio Strgightihals Répabdaf ketbnés\Vhib pREGBRfbNGSaliphatic

st chyn Kol i, the dsirosaiph pPEings: o8 bk sites 1 ey bangh eroup.

Prefrratdy, the Bethined andialdebyddsmisgd indhd practice of this invention have from three

to %BﬁﬂWegl??slgbz)é%ﬂ?ng' I@ﬁ)ﬁyné/ [PRAEE R d&@g H@‘ﬁ@gpﬂai/ir@ from three

I ention
to ahpyfdHirgns e@eszﬂnsr Bsnepiallppiséatedkstopes qnﬁéldehy@sﬂaaw hydrocarbyl

poriiylivaRALHM al %arﬂehd}y S QA dAYd alHARD YARD, Ad%have from three
sed.. The gocarb portion of the ketone or

t°a§ Cﬁ'&%’n MY-i phatic (cyclic, branched, or

[0033]r aTl@;rmokehmm()ﬁ thel h&aﬁdwraﬂc&iﬂydﬂbompmmarymiamme is normally at least

aboﬂ} (!ﬁye}{ﬁ@% 'S?kétﬁ{}e Tlh a(:fde%? @ecr%‘roqg ﬁﬁ;&t :ggonupll\/g? eatefeas{ a%ouy two moles

of W@ﬁe’ff ableixydetme miojeiofodiaming! Ppefeiablynaméxdebreofahelkétguieornldehyde
is uS&L BRe hef@bldat Egﬁtab&utsat er% Sdlar ERASE oﬁet&&&@%ﬁg@e relative to

al i phatc group; especially preferred i s an al
the pripary Htwreﬁear%useﬁaeéér&ﬁ Figefess shketong pf aldpheieare H%C@P\‘ab]re in the

praaﬂ:efdf t}&hﬁﬁdrﬁlgﬁ{tlﬁa k&ghe sdeh ﬁlﬂ@é@f b, !uQi preRrdneisOsEddY In enough
ot S|

0 e carbo oup
vt I s Fooedt ofaPluniety ERfyuBekcydiec Aoyl is considered
benpficiak b@ausyf a$ s well kuewn irothehaty ehd fm:matldm efatdiindlx®bthaves as an

ol YR 60 QO UATE RO BLBS 51h AEP LOLANRR s imin
formatinps | Especial ly preferred ket ones and al dehydes have

[0034]"YSIERG R KYdned Richide Acdtbi r§ zﬁﬁné‘)l hﬁ@ %tgzgﬁert(?ioe%blbutanone)

chain or a branc ?gd al |eg§a}}9
'P‘f’ﬁ?‘e’é’et SPEHARANSE 4 PEEABAN 6?1“%‘@ ePthS emrencwsr }soctanone,
4-o¢tatone, anohi&&)nleﬁﬁ-(nﬁﬁarmheal dedegaione 06 uh@edahdman dy-ndieRVll Iefone, 8-
one nole o ton

pentaﬁig&ﬁr ﬁ% r?ye hep&ac#e aer‘li")% g%%ﬁgonagecagone gclglg%taqogg,stcyglgga?tanone
Cycbhoxmhesc)’@fopmb meethyd ketose r(;}deyquropm)e&wbndr aydlolmityl methyl
ket(ﬁfeeE%léﬁgnYyl pr?éerhgl;( aeg?r'f‘e Q}rclt)f?&g\( ‘?ﬁe@?}@ l@:[on%l ?%é’tﬁﬁ _3 entanone, 4-

nor e
metEch%antB‘?‘)r‘r?et(HWéhyér isobHhy betopg) a21mﬁéhxlcm1r?eelﬁmqmr y3-methyl-

cyclipéithidhe] S5-HeeFl-2URKkgRneX CLHSRTl-9hekRhORE DB-dihe@NButanone
(me?hy? e sk eonle) EQ -dimethyl-3-pentanone, 2,6-dimethyl-3-heptanone, 3,5-
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practice of the invention; the ketone or al dehyde can

be, and preferably is, present in enough quantity to
weatma1@sts as a solvent. In fact, a | arge excessCwlS2005/047696

ket one or al dehyde is consi dered beneficial because,

iy | HERepang S ety O Beinpio S B koo e spione, iyl

vingr kabmbsmy-qtenthm3pcme$h3ﬁ3bmtehe @tpili A-cyetdpentehond, axn-donone, (-ionone,

pho%ne?%@ %n{-@flgla%s (Plrel% ?IQ ﬁ@nfﬁ% f)l?t?{glr?ﬁ kat ﬁgﬁe%ylaggljo}féj Shenylacetone

(ph¢ryl-Biprepanpd), 1 -th@ehiéh@n@le @emh@mméo upbyrpheaoismealerophenone

(1 &eggfggaﬂﬁnor@) 'B@}Pcﬁl@ﬁﬁ’&ﬁ)ne 4~ RRRinaPRARGhe, 311&91%@1@9 NBreferred ketones

one E rh,y ane, nonanog)g égun ecanontg1
inclgde, gelen omsthyH ity » Ret-Biethy-2-Banofge daetiyl-2-pentanone,
cycﬁrhbﬂibﬁéi elcladpldivne, ]a&d Gorﬁtﬁﬁﬁﬁw mxomyﬁkﬁ@u&tﬁﬂlﬂ&&me 4-heptanone,

T N e T T I T ——

praitee@fi¢his owehtopent yl et hyl ket one, cycl ohexyl rmet hyl

[Oﬂ%ﬂeoﬁ?qeh?d {Dé%m éee tﬂgér?]rg?ﬂ tfz;h Cycr+vgﬁfé§?g{cﬁfag Rfetaldehyde,
proswn@lriﬂw 8y élluaﬁ@ld@lard@néf eeuld@ryﬂyl ntﬁ@@ébn eﬁ@éaleraldehyde hexanal,
¢ cr%h%ﬁydrb&{érmtya@ %@ﬁtald%hy?&ed Ioerﬁr Niéhyde RshprQadyeRab&Y hidehyde,

S B S e ROR: SRR o, undecteic
aldéhydet bw m;dabaiae)x aamnemalzle@dér nptidnylacstaldeleirt abwaizaldehyde, 2,4-
d1rr1§nﬁ1 P%a d%lyg A tol&algghcyl ,perﬁsﬁalg ntlenarPo thaﬁ]c?%ryde and the like.

enon

Prefeied @hbhydp,sanqiudﬁea_chtpldehy@ Mmraldpeaidehydne)
[00%@ 1f3r{ﬁe ude 3¢ éﬂh@?@ﬁ%’ k@ﬁ&[ &%’e aﬂéﬁ?&é @gﬁéf@ﬁ@d mixtures may be

propanone but anon
emple¥ado éﬁ@lhmrf@urers s¥yOe y%ﬁmsrrme fataner BysHEmigaldehydes, or at least

onekeRihe Al at 1daP 6/ ABEHAL, TherRIRMERARECoS ketones and/or aldehydes may
cetongp@%hone and the like. Preferred ketones

res‘fllhlr’f‘i e BH&UtSet hyl et hyl ket one,
[0037]3-(ekiunkty, hiyd keZorteiand oo aldchyeneinhiguidtope mthen itieysed in the processes

of tﬁé( v%Ft?&fﬂp&e 0 % lg:?cﬁlt gﬁ&‘&l{delﬁm é%]&g{eﬁqgrg&raé?eesta%%’r increased

one
preeuea \dﬂhhftll@ﬁ}{ thg -kbtgvna nbaiéehydnd Iﬂrsune@mm@smn@n@ﬁb agplyent may

be R4 td ?Ilélvﬁireltbfe RAt Lo k1S Hﬂ?cﬁnd forishe practice of this
I nventi o [ 0035] Al dehydes that can be used in the

practice of this invention include acetal dehyde,
prop ardl dalukdRandetieyingl dehyde val er al dehyde

[00%@0 Fléa al 13?1 val ﬁﬁgﬂ%gwgy Hfé EP %gﬁ%;gé,OﬁSEFWSC aliphatic ketones
to dilneeixy atel/ompoiytherdded flydea fawy lof dhisl @vedeon isntleoyd of an acid ion
o R LD AT . s
ion @mh@aamedersmens wpb/@erermy@e proferaeid Bagtenal gooups, where

thei dfﬁtiﬁ%dhgrlﬁgtg&{aﬂ gﬂ)\ﬁgeat 1tk HAtheeRY e dJRE 4 Ao YU&ng an acid ion

Preferred  dehydes
excIigEe Jen HE S&Ewaféieaﬁaﬁptj%ﬁra“ %@ﬂfééhe? “Sihep acid ion
exchiirggeusin®fareishalty eslidsk elirerdzativn cane pd)lglmbmwlolnsof the ketone is

mirHrranfeS.r fneegddit%n),( LGS e%%arpg% resins do not add significant amounts of water to
the system, another advantage, because water, especially in large amounts, can shift the
equilibrium toward the ketone and primary diamine. Additionally, acid ion exchange resins

can be dried to remove water present in the resin, and acid ion exchange resins can be
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enpl oyed. Such m xtures can include two or nore

ket ones, two or nore al dehydes, or at |east one ketone
woexds/siesdseast one al dehyde. The use of a m xt pCa/@2005/047696

ket ones and/ or al dehydes may result in a m xture of

rea?élglg.gc;t SAUI[pgigf’curlar%Hs Vmgllelfé/r{edt Qg‘aé: &Qe ?ﬂ%g %l%sglgggd oFulfonated
di\timébf?rﬁ@ VTSRS CROLYIBeFpiEn Helpmfesn,aﬂ@lﬁ 2l Qutbpdpst;15 (Rohm and Haas

r
Coﬁi ug)]tz ﬁgv&l?dlﬂJtﬁé %‘i‘é’d&&m@%ﬂc@iﬁnﬁl%fﬂ?@iﬁ?@ ongﬁjt e olcésrses of the

e ke
m"ﬁBE %%’E%fe 1t38 %éa}gﬁc“ir‘é’? ePS%ha&é%’éfSltndS 'P.{PG% Yjresand inaspymgs of about
1 vatso tl arbehmd)ewtss "/mrélatmeltd tlieopsrlfhar? dlaﬁ’ﬁmelt P?h&r{gmy tfkwg@ wt% éo about 7
eSL 0 e ar at .strong aci
1 Do oAb KR SRR o 8 oo e o

d| nmerize and/ or polynerize. Thus, a feature of this

[ nV@Lnt]!lﬁi‘r gg zft g sof an acid ion exchange resin as

the acid or the formati on of the diim nes of
[0038% VﬁV‘é‘#ﬁthYéngem@}% agents earchrasgd in ths presesseeofjbavantign. Which

hy®OEHAE6S ageRfladd JWitABle ﬂé?éﬂd§ oﬁﬁie‘i‘)rﬁr&b@ﬁ bia R usBl B4BSprocess. Types
acid fun least 1n

or Wi Brcte fpes S el ol b ot Teast T
cyamebbrahgirideg sbdiupr buiotigdride) sodre aﬂmmu@lx hedrideD @ithium aluminum
hyér?cfenﬁid tgglé% "31@%1\%5% H{epa ’Srea%%n%s%c 54 g]oﬁﬁgﬁlgéﬁoqaggﬁg, Al/Pd with
HCpLdﬂ @m;h aleaholoN. a/d;fg, Mgwibalonkolj Be mtlm @1 Z&dwith FCL, Zn/Cu with HCI,
ZnAR Wit HIC1, 3518 Wik AXS, h@ﬂ@ﬁ/ﬁde%itﬂsi{élo aﬂ@tthé“f’iﬂe b(ﬁane reductants
. signifli cant_anmounts of dystem
mcf}@mﬁw %@é&d?&v@e\mﬁhp/l%%@p@ydpm mﬁrﬁydmagaﬁt@ catalyst,
whér&ﬁhéﬁycfrégehlbﬁorﬁ@tdlysé b?ﬁ Ué@dlﬁ’él@lr}ﬂaﬁrﬁm K&EQB&% aiMlided palladium on
1 11 I On excna
carPll MR ST B B, BR8P nhen R ggnally suiabl
formemswsmfdheamwdnﬂmnexhnhhﬂgaeprllrﬁ&iyrdsamma ibe elipteatie dianfine or an
aro%’ﬁ#: prim d!hgmﬂ{eﬁgl%{) (@6 é]s{j?ﬁe sﬁfﬁ)%r@ﬁil%% LES Iprlm%y amino group

enzene ne Cco
hastagydroges|agprags Aﬁw@tlmt (sggbqlpwh A ema@gyp@@r&pmgenatmn agent

i HiyAkd faHed AlOMPE: bR catal
is Mefﬁrrl g}g?s S e}g;ﬁﬁlz?ﬁjerpcl an Vyekﬁ t Eilncoérr%ﬁ%\% e r}gMI tehlég1 hﬁ?g gé_ﬁa%lh e cata yst is

h
sulfidedplptipun o f resinis typically present in
[0046 Buing: offthes bﬂﬁes&vﬁe?myﬂrolg&w‘bn 4 8eritd 96 rict ke M%eta@eﬂfé&lve when
=
thefRibfPRY g ST oL B iorRg el bachipg s RS Sl a primary
amimoj grewpy besiraahpdrocEbylHydup (rea bbﬁow) dwy patisulpf) B38iide transfer agents
reaMWeWH@w@y@ﬁlﬁ)%Hﬁﬁb gﬂm%gﬂﬂ | 2?1% H36th f%&tlﬁJheortho te a primary

rocesse enti'on roge 1 on gent
amiRoCETglp ERE Befacaabyl ogrovMesomthy OFNigi grls; Ligerdldition, to date,

palIaHﬁm’DbﬁJ 6256n anH’ﬁl@ﬁmQﬁ ol \eehof il fRIRd 288Riisouk Q%&OI@&I@ Bresent)
h E {1) ﬁgﬁ %'H}[ \?‘ﬂsfer agents such as soa hich
2 BEhURIFS RIS Pradhst L WS PP SroTaaii RERAY Hisiin whic
eachpadsitideortiatbh pnma@l annino groupears dkydracwbylgeoupl Relladium on carbon
and )ﬁé‘[ﬁ%\% 3’&} % dﬂ?&a?lbe effg&%m&ﬁro%gﬁgloﬁ%aﬂysw ik the%rgs%gc%l df hydrogen
sulfide or a strong acid such as sulfuric acid, hydrochloric acid, phosphoric acid, and the like,
for processes using aromatic primary diamines in which each position ortho to a primary
amino group bears a hydrocarbyl group. Thus, for aromatic primary diamines in which each
position ortho to a primary amino group bears a hydrocarbyl group, the hydrogenation agent
is generally either a dissolving metal reagent or hydrogen with a hydrogenation catalyst, where
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HC, Na with alcohol, Na/Hg, My wth alcohol, Fe with
HCO, Zn with HO, Zn/Cu with HO, Zn/Hg with HO,

wozZnédPm4smst h HCl , Zn/ Cu/Pd with HCO , and the | iPK&/US2005/047696
bor ane reductants incl udi ng BH3- pyri di ne

the@[}@%ﬁﬁ’tﬁdﬁa@@s@fg s'ﬂlﬁideﬁ t @ﬂgﬁhgﬂ SMifed palladium on carbon, or
ere

dro enaél on cata% ydr ogena
ane fuzg ereok grisselected rpmaa!ladinmiongasben, p,lat.ubmmon b, dedia mixture

of beth loﬁdies&mvﬂién @8ddoRith hﬁfro@en@ulﬂdéro@ aPleadl@h® st‘i’(‘ingt 4268 €n the practice

enation .a

of iy ot SinbRBEEEE obRSeRe. PROKG Faorborm uman be particularly
effgativedaygrogemation eatalystefor aiomahaphmaﬁy diamiies &f whith @E@ﬂ}ﬁisitfbn ortho
to a{?{a!nﬂﬁ& %rqu ﬁ%9§h§£om g thgsah);gr??%?:g r“(% :SIH flgf gﬁfaélgugl on carbon

am no
is @U%%PF@@]@D@ﬁteff(rsfé‘eh)@éq)gﬁw)ltlomagmefce‘rprecbsst}srmnpiﬁymg aromatic primary

diafifbsQf YMH oh 8RN bl@h(hﬁéq{ﬁ} ;ﬂg% grotl% %9 & ﬂ%ﬂo%}byl group.

Oogit al an espegéﬂl preferr
[ §§§‘i‘b1? amgppts pElayeir B&%‘iﬂﬁl%?ﬁt@ﬁst@aﬁ borel at[wdw@]w $enin the range
of about N& witMsb alstars ¢O v del Byl to @R HRinh 24 dﬁﬁﬁﬂé MR sBdbly BERe range

of &b%up(? gﬂgl%vt‘ﬁ ftcf) g (H;% &ft%]i?eynﬁiéogeﬁa%ﬂ %??r%% '2%%9 :r%:ﬁl\@rtp mp primary
dlatn@nqa Ip hasnm\y been found) theti prithehe sseaofhpretacanduydts ¢f the Bydrogenation
cat£1§§ eth@l%'a@t‘wn crclcgas RRUrE {pﬁtﬂ(l?r Tht?sy gwe%%t 1Ia'E1% %? I r?rrn nt ﬁle to catalyst

eact very

faige @%@?ub%@, il tt‘i’ @bpu(t)ll 2R as fe@mhlepandmwylgamano 0@ pnnqary diamine to
hydﬂ@@h&tuﬁh Mﬂyﬂ@@ﬂﬁ%hn@ro@ dBout I01MED BB 1 OF R 98], SMol‘egbreferred

i E} tg al | cl} m on carbon and platinum
<DAFbl e BrirRbEaalihe GiloHEseaTa eyt e rpRasselmoput 111 to
abou V6. nTBhe yieebfiat ambaer ofadatatyso ﬁmdmp@fmﬁaﬂg@q)rmmbs @d&ondary

dlaﬁﬁlﬁ:@m Hl%ﬁ? eldq% Péla%'xfglg'sﬂo%reg?t\é\(@ tf:rwg)sgﬁlc EEE%S{)IE% ?r)g’[?aces in less than

' halﬁ%ﬂ 111% ot @we@hmMemhp labbratermtomescae.bon can be
[00‘?1]f Tt H%rc@é%tﬁﬂl%ﬁﬁ&s@&x G&inithst \i'd’ér%dji%nﬂr ﬁf%gﬁeulgrf form. The

de or. a strong aCI sSuc
gm‘%&ﬁ?‘ofo é‘Bf ﬂr@ng%at@&u%‘alymﬁ@gl@ﬁ ot of sahitign moneireadidy than does the

povl'dekffd, fof‘rﬁj’ arﬂrtﬁ@ €ler f65th é€hdd tORBelsfo v irERli¥n Ht@&TthAEsre sfen with

oNBEEIBPEEL LI SEAR 5nd A Tl s g s
in gcanalﬂr fem. i Thusithe prefaatiie fusi foi the h@diolg&ldt@n&a@rysfmﬁyvary with the
par@dﬂleﬁ%r% RidRRRE %cfk&yx%ro? gﬂf’egﬁ c%gsetnh%srmglnng%qlgq W@ctlons can

drogenati on agen enera

fe@]ter ﬁ@&gﬁﬁ"lﬂc%‘ﬂ Spig ISZ%@’#S wihila llaoﬂhydrtb@mnfmsadrreactlon rate can be
moxféam@bbt&{t, wher et he hydrogenation catalyst is sulfided

00% ﬁ car blcl) sul f.i ded Eal | adi um on carbon, or a

[0045] £hgsing a hydjrogenation agenb ¢spacitlyghe [ dissoling metal" reagents

whlclaadamsed inl @inj muﬁmomtﬁ atﬂdpﬁnd liyddog%nrﬁflﬁi #Hﬁlr@%en?@érh%éﬁlyst where
east. ohe

VVI th h

ocid P oret R SR 1 ke YR B of hettionigBhe eoprone scidS Can cause
dlmgma‘tuoa@dd/pr polymgrizastonadisbma ke®h¢sS) / C, has been found

to be a particularly effective hydrogenation catal yst

for aromatic primary diam nes in which each position

or tthoArematic REmMY ghainebear s a hydrocar byl group;
[0044) U@ﬁwmor?hﬁdﬂprﬁﬁ gi‘i’&ﬁiin@ 'u?etd' ine ﬂ@gé&?&sﬁﬁ@l}éo@ggglgg has at

eci a eferr r nati on agen or

leasf ﬂ‘ﬁ By?lh&a/ gﬁbﬂé? ieach pnt ﬁa&pygmmo group w. e“1ch has a hgfdrogen atom as a
substituent, and the aromatic primary diamine is either in the form of one benzene ring having
two primary amino groups on the ring, or in the form of two benzene rings connected by an
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di am nes in which each position ortho to a primary

am no group bears a hydrocarbyl group. [0041] Suitable
wammnt4s20f hydrogenation catal yst can be rel a@wve$05/047696

low, i.e., in the range of about 0.5 wt%to about 10

vi:t%re to the rlrra di am ne. l\/}tlnre slﬂl% Zy

alkylene é?xayﬂlﬁg ope B NP STopp Ak cagh Hin ¢ benzene rmgs may
hathﬂlt ﬁ@elrmt hoRe, @ftoanesd h;dmakh_yl poags asretlhaben/zem ong(k)e Hydrocarbyl
groﬁgs nﬁFl)f Bres i beﬁze @?’mg OW > 3y %g ﬁxcﬁs%%%r {lﬁfﬁkn‘fv‘ Wf’f’}‘ B?th primary

reater anoun ogenatl on Ca
aminhegroupsciré on one benzsnerping, e |pa:1ma}ry ammgroapwnag the in any osition

relaﬁfve % 'eé@{ %thgxl ém}feenﬂgo p%ft@b%s thel 15}1&15@ a!hﬂﬂ& s%p@Hl'éta or para

; 'S feasl a weig atloo
relaﬁwp Fpawh@r@m M@epéhwapﬁg@ﬁmq @ﬁuESa%rswswol ﬁn%en@ ripgggpanected
by &f alﬁ?&ﬁé bﬂi@ge 1héy0ma§06élin éiylﬁbsﬁtﬁorpérﬁﬂﬁrﬁ%@ pﬂ&@d’r@oly, each primary

i G St et oot hed s rape (e indleng B iig 0%t of the two-

benatanQ.dﬁmm‘Elhas frem cof t@aboanuxicarbat atoms girgfetably thefatkylene bridge
has FH'O%F gﬁé’ {%dabroﬁ 19)‘6' ‘?cﬁﬁ Sl@l%?@]?t@fe\fatg* i Qlﬁ?lehé‘ﬁ{i%rhats one or

S 1n re reacC
twoS@m’eon AYMSH b@gbly nrelfeé@ i r@arallﬁmrfe brifgeduving onencaseaneptgm. The

hyd%&l%ﬁ Srélpst Heeh ?ﬁ@érﬁtdﬁrﬂﬁe HeARSE 3ln@(s)] #843]deddibed above for the

“% enat | En be 6;1 ei thér powder eg I)
afo%lfm‘f BHSPru Fn P’Eﬁ'?ﬁmefﬁ &FOUPS P’iﬁpé?seP‘f%” e benzene ring(s),
the rhydxro@@tbplagnoaps eat Bdvgstors @ht lt@ ab@uttweﬁtysxafbm aomeopreferably, the

rea s th red f nd t he granul ar
hydfo raﬂ?ytlér S‘E% 05%3 a%ro éé’?ﬁb A% %Aes than are seen
[0045} h Srotablerazomhtie mlmakw\éiammes?hadmgrmlmpnmasy am@o groups on one
benZéd¥ gzlﬁg H@%ﬂt &Q%omrq 100N ab! o fﬁ%ﬁlwﬁé 1,3- b'eﬁkenedlamme 1,4-

granu Yorm e pf el f or m’f or

benﬁwﬁ@@@ﬁ%ﬁrf&w cla¥ aﬁryﬁnewm%arlyowm lshenzanqdianying,4-tert-butyl-
1 3%&&&&1@1&@“ 28e@H1 4 HeARe@amihe] eh,ssdﬁh&@m @ben2énediamine, 4-

mefy 5 P! Qﬂé}egﬁeféﬁﬁglé%?gt b oty P8 A g, 2.5-dioctyl-14-

benzaicdeasied 2,2diithydA 4-btrezesaliathmemande4j50pwileayit 1,3 {boAadiamine.

N e

andcasripash on¢ pasitipn lortheite ea@lhurlmwr agen sioumh kes a hydrogen atom as a

subE‘rYtQErﬁgﬁélédé PB. b%ﬁié\%&ﬁﬁﬁnﬁ@h%ﬁq @Bé&ei’l‘édlémfh% present, it
that, as nentione bove, stron

10043.@. @@@ies:pgg@éa %‘P?&%WBW:&’WIB?S iBaYRickeneATimasy a@ﬂno group
is oﬁ%ﬂhdﬁﬁw}f&iene&ngﬂr@m& RQ'- ﬂfethWn}fb@(b@ﬁldﬁéﬁm{lﬁ@Q‘B]' nfdftg/lenebis-
omat |.c § r am n I OCEeSSes

(oeighgaiine e el i Er s Bingh o F Sl b lee S RS RaRe). 3.4-
methglehelps(benmeyeamine)y 44'enghylbnebis(bageacamiok)o det-(hLenthasdiyl)bis-
(belgze?lﬁﬁﬁ{nh% ‘3{?{:31 ]3?ﬂgﬁ)a&lpﬁgﬂ&‘g@gﬁ%@ﬁ%ﬁﬁgﬁ;iﬁggﬁ{ﬂgﬁ@lebﬁﬁ -tert-butyl-
enﬁﬁnmyﬂebm #3"-gredupenchis(Z teethylhgnzeneanyinghe ¥ 3rmedrylenebis(s-

xﬁ@x‘ﬁ%ﬁf"ﬁe [ i3 ERNARSISESisBYropPBkideh84RinkY, i ﬂ@ﬂn@ﬂﬁ?lenebls(}

one am no Cc
me{}e/:( nﬁ?mﬁwmﬂ O S e bR, o 412
ethdnediyhb i byretigl enpencamieh s , Parezieyienebisit 4 glipentybbnaeseahie), 3,3'-
methylenebis(5,6-diisopropylbenzeneamine), 4,4'-methylenebis(2,3-di-sec-

butylbenzeneamine), 4,4'-methylenebis(3,5-di-tert-butylbenzeneamine), and the like.
Preferred aromatic primary diamines in which one primary amino group is on each of two

benzene rings and at least one position ortho to each primary amino group has a hydrogen
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groups, when present on the benzene rings, may be the
same or different. Wien both prinmary am no groups are

wWOomanestseenzene ring, the prinary am no gr oupsPCIEYS0ES/047696
in any position relative to each other on the ring;

stofiat PoR b RarheGHlenek bRl Gl s Yo Bcbise-

methytbeozentaminbnzene rings connected by an al kyl ene
bridge, they may be in any position on the rings;
preferably, each primary amno group is nmeta or para
rel Bt ll’vefer'zydtarrem@ltkwren@rybdlamgees The al kyl ene bridge

[0097] t Rfoth¥ahsdGeRGinatid ity AHnTRe R3%isd ML BRRedses @fhﬁaﬁwennon
Si x carbon” at ons; aPrefera l'y, the alkylene bridge has

which gt prderres! B oF 2iamatic REURES JiamIBfS ANEFAnHicepapay|damine in
which eeagh kpdsiioa bﬂﬂhdjgmnh@diateryeadj&cdnmt& arjria@t @fitho group bears a

byt BB e SRS PR o SAfelR 1 P 68RFot gge benzene
ring heyvidgetwoepremarny pging groapeomathe aimg;:whlbh prlaiaoyvanhorgrcmps are meta or
parQE&nge t6 egt{H Sthée Er is\ R BAR 0P tw §&eﬁ%ﬂﬁ§s‘: ¥éte E)/)Fbﬁﬂ)akylene

are present on fhe benzene ring(s g roca
bridgend haying ORg\PEIFATY ANFINZTEBD an 68 HRgnt e xél‘g@ﬂdib)dtg@j@m)s on the

berRé:RS @1 PddyacehiB tHeeHiRE gxrobg% ShQMBFhaVa Vi td 460 t@Jéﬁtytc@rbon atoms,

tllt; E‘Fﬁ si x, carbon ato % %‘Jﬁit abl %lg(ogas £ the two-
and e ydigeatp el SRS AV %ﬂwﬁa{nﬁ %A ppidep At the two
beraaee-tingErneryrdiamgine hed fiicta pnbtﬂ)tabansmcﬂrbdm atoine;préforably, the bridge
hasjt‘r(%‘n %SQ éxeaﬁ)%ﬁjt ?Hf%e 4(:%&]%(%1 zﬁonﬁg n%ﬁgee ﬁ el e thg‘ al%ylene bridge has one or

nzenedl am ne
twozca‘mbgrp rabpys;- ¢spedalhe mzeefnre@ﬂ asithe alk-ylttr@r bmﬂg@t ysl a methylene group.

Pargicﬁangﬂéfé?ﬁq'h?ﬁﬂo@ﬁby?gr@l?ﬂ}toﬁlthé b&z%ﬂfg@@ AL, e:tlhylI , isopropyl,

d 5-he
butylg al%tﬁgg“r@g p%tlworfg n?&g gn g]elsq]agr?ﬁplg%ﬁerp, bu¥yl groups 1nl%h}/de n-butyl, sec-
buty1$alliuspz baﬂsg ne 2 5-di octyl , 4- benzenedi am ne,

SRR T —
beraemmgshammer]gubm'yrmmno iwecups aimdta oelgina@utpseaoh othee.  In these more

prepe%a %p&nétlcr}gl 5}9 dﬂmlhgsa‘?ﬁe ggﬁ%g@gl 0{15' gretf&aﬁ§(fpa straight-

rimary amno
chagu%bnan@l@dtchanball@d@rgumhmn& érﬁéuomﬁw@oah gix carbon atoms. Highly

preferfed ROMGEABH RFARGre hOPID kth?lx %@Bﬂoﬁ?l BhityB dhd AttBres of two or more
of't %sgggoqu Wrgg)@ﬁr%l?rep%ofe Qups;l dGqs Hctrlﬁgeg/ec %utyl, and t-butyl
grodp’ Paﬁ&iﬂ‘ﬁg‘ly@iﬁd@tr&( he aﬂmﬁmm}y didmies ifetvhich éteelydocarbyl group
beté(e%,n %%;Tr}l% a éj[r) mmo h% 5 n e bj xSn% 375] ZgIeOrl]l%, mhrle )the two remaining

enzen
hyquaﬂy,ll ermeips gl(emhq,z enBws; a.mé)those in which the hydrocarbyl group between the
two4mé]t5 Pﬁgﬁ@{ﬁr@lﬁs gfo%?r‘(%%é E@Zﬁée}gﬁ? Whité ofte oi(the(‘ wo remaining hydrocarbyl
grou@%a wgwégpyp il the plgris A g lrgyup, and mixtures thereof. More preferred

aro&,aﬁc pﬁi‘h 1@1‘]3@& &b alsb Bidse hvpitRemzR zﬂgaﬂ\ o group is on each of two
an

bengé%ﬂ f“}ﬁ’ét W%)/? ng% S( éenzgtéqwllgg%%g%%ecgﬁgm alkylene bridge, and have
botB p&manyshimyﬂoegmups ()Eralrslapr/@pyﬂta:eaikydmmhmdm) An especially preferred

e AR BRI oo oo

a primary ammo group 1s an ethyl group and the alkylene bridge is a methylene group.
Examples of more preferred aromatic primary diamines include 3,6-di-n-butyl-1,2-
benzenediamine, 2,4,6-triethyl-1,3-benzenediamine, 2,4-diethyl-6-methyl-1,3-
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et hanedi yl ) bi s(2- et hyl benzeneam ne), 3, 3' - et hyl enebi s
(2, 4-di pentyl benzeneam ne), 3, 3'-

worsbbydsersebi s( 5, 6- di | sopr opyl benzeneam ne) , PCT/US2005/047696
4, 4" - met hyl enebi s( 2, 3-di - secbut yl benzeneani ne),

4. 4' -meth i $(+3.550] 5 t-butyl b i d
benigh gL, o 81 LY o Bl S e T BT i S PR Y EH -
benaeredpmingr y2-meihyb4 g ditspc-batydil , ebarizenddiamine,b ez eygb4-isopropyl-6-
meﬁlk.ln9§ b@%n%l#ﬂﬁ)@% %ggﬁ rpgisbl sri PA. b%h&é}l%d]b tn?e?ﬁt} @thgf@g—}fec-butyl-

rou om as a subs
1,4ibenteng amxrxt:, 3 Mmthahéércbbmﬂzlezrquen@}a@m 2,4,5,6-tetra-n-propyl-

1 32}%&2&1&?&&% lrnlgne@'_fﬁ é’-‘tethert llbgj}éﬁib‘%@gitagg%le B ZPh%{}@lén%gls(G -n-
proae/bl?wieeewr}rés ﬂ@%‘? a@e ﬁﬂ "I REPRY, %@é@ge%mme) 3,3
methilenébid(, Btdl-@libutyl‘ltﬁn%hemﬁnﬁ) pmeﬁﬁmymems(% dléth?lfbmhd:aimne) 4.4'-
n_aronat.i anlne
mefl R s Bopr b BT Rt B sl BRRAR A frongory1-6-
methylbeazgneaming, g1 Befah@edlyh},bab(b,éahb&lvlbgnmammﬂj 4,4'-(1,2-
eth\é{?'e(ari]yﬂlb(?g'? bSdiRkbd lqn'e%@e%%aﬁiﬁlla r QSZ" Hlettnsle{rpé'ﬂpsﬁ 4.6-
“of one’benzéne rin n am no groups o
tripepéy lbengenagmiap).pris tb%henébg(%é&strah@ymraze@fearﬁmea 4,4'-
meEWl@h‘e%@s(@o3e@-@ﬁr@éﬂ%’lbeﬁ&eh@aﬂnﬁ‘n&ﬁe jfQf'f'ﬁ‘l@fh}‘fl\é’iﬂleb1s(2,3,4 6-

tetrﬁlgg @e%qr,?ég%ﬁ Cowﬁﬁﬁﬁ% éfglﬂaﬁal !%glga o '@9 -19% @romatlc primary

diafjres 0 artioylarlgr prefsredn atehet @mﬁﬂbjﬂendblsn@é diathylaerenheantne), 4,4'-
me{hgl%ggbng(g ES%BR)E’le%ﬁ&%ﬁﬁjalr%% hf]’][()ie? L%Rlx{u?e %k?of& dgvt\l%ﬁt@lmethyl 1,3-
bengerrediapying| alict ‘éﬁeimthyl%meﬁiywJ3ebﬁ'elzquwgen©(DE A). Throughout this

docMRRE WHER Bie tEink OmBFe ﬂ}'@ﬂ'ei&e&i bR pridsard H%l@QS h&daRUheant to
si x carbon atons; pref Erabl the bridge has from one

refar o atomatic PRFeE diamiss ohthsrgpe %‘frébe&rl@ﬂéf B¥Rgraph.p Ehe use of more
preforieil] R6Qati peeRNNABNGAS B theVBroCREROSE BieQftBsent invention produce
I?,Iiﬂgﬁ |alt pref rred as the al kylene bridge is a
co A M’ﬁr‘%‘(?ﬂ “Barticularly preferred hydrocar byl
groups on the benzene ring(s) are nethyl, ethyl,

|soprgﬁ>i¥)h%tlpm%{%?;qumm Stures of two or nore of t hese

rou groups include n-butyl, sechutyl,
[00491d t -Theta}iphgtioapmary dowspesvpsed pr Breepiogessesr ofréis dnvention are

hyd%daPlWl }5r1§1‘aﬂm1£}ﬁﬁle¥\4tnh&ettH%yﬂfdc@HMp&ﬁbﬂ Of e QIARSnOR aBftatic. The
en ene r.ng ve r,l mar no (0]
B ot ety i Siaimnd, 8 by iy Hepmshe dpr straight chain,

Preﬁefr@ﬁtﬁ,tthe:almhaﬁaprymdnyammm hag fituatwae dbydtrtmﬁnyb:yibograwmns more
a _strai tchaln of ch in.a

pregelr % ﬁﬂg\” lﬁ)g atfl(i grrﬁmo ammgouats Sblo)l(l{ ?;lrlrbgon ag{]u% {én J:a%ly(;n atoms.

Partipujarlyprpfested aligatingidnineshbyd cyghoonssraightchait hyyiroca@(ymﬂrtlons and

have S8HEION! to abtltY <1hn ca?&gl s, ugtﬁﬁabfgal%)ﬂgtlc% QlihinEd RS Ride, but

groups, ere e pre erence roups 1 ncludes
are nngf dipiteds &, sihlt/k?nedlamwet b%r@%mlgparep@le Phetdigningpropane,  1,4-

dlmmrﬁ)fbafah@d 9dﬁnﬁ{®€ﬁﬁah@ 1 5-HiaRivo-Bindethylféntare, Whiddinihblgexane, 2,5-
iSSP BeGERHE, DL R TE" 5 P L A e, 15
diaminocyclohexane, 2,4-diethyl-6-methyl-1,3-cyclohexanediamine, 4,6-diethyl-2-methyl-1,3-
cyclohexanediamine, 1,3-cyclohexanebis(methylamine), 1,4-cyclohexanebis(methylamine),
isophorone diamine, bis(p-aminocyclohexyl)methane, bis(3-methyl-4-aminocyclohexyl)-
methane, 1,8-diamino-p-menthane, 1,7-diaminoheptane, 1,8-diaminooctane,
1,10-diaminodecane, 1,12-diaminododecane, and 3(4),8(9)-bis-(aminomethyl)-
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hydr ocar byl groups are ethyl groups, and those in

whi ch the hydrocarbyl group between the two neta
w@rdovas4g2@nmi no groups is an ethyl group, whil ePEOIESWH5/047696

the two remai ni ng hydrocarbyl groups is a nethyl group

ioRIp-51 GF L Atssals et e P AHp et i @fosp Jgneihasoinden-

1(2),b@3 elihethadrintihe on ectphydray’-methano-4 Heingdenedimethglaarhine). Preferred

alq}h\ﬁﬂc bg{}ﬁgﬁ? r Jhglgﬁn s\'\hflr:ﬁldg h 6153 r&%ﬂ Z 8{1& 1Bé n gf ﬁacflgmmohexane
an ave

Vi a ene bri
1 Sﬁhammpyctamﬁ, Aed @E&ﬂgemmr Qalrt@ubrliy\peef@mect ¢nankinationg irethe processes

of tgi's éﬁ%ﬁlgoﬁ‘rdreetﬁ@ a5 of 156’ph|8f&{e?ﬁaﬁﬁiﬁe Wlﬂ’l@hbrﬁmgﬁé '?Pé' Wse of isophorone
|

di hi s t e 1S, ..a
o e A eptao s S oe e e i S IS, e use of
isoptidiyhe diamige @it 4t-1|ﬁeth§1 Rypkragore] iosei of isopheidigl dafine with 3,3-

r0 referred i C
ainfi R ra PR R G bR B nT v 3h Sl ZR ko, and he
use2f 4, tianendyith 3B-Gniethyirndirenene,

2,4-di ethyl-6-nethyl- 1, 3-benzenedi am ne,

4, 6-di et hyl - 2-net hyl - 1, 3- benzenedi anm ne,

2, 4GdiSobesptopy| - 6- met hyl - 1, 3- benzenedi ani ne,

[0030]”5‘1& dfteft p@etgﬂrecﬁt%cirs@bzlla‘x‘ée énou@'l BRRELITK AR N ldehyde such that the
ketoqer Qr. %é%ygﬁ%geeqoe@/tb% ﬁc}lgﬁgd@ | _pﬁ%eeg%gé?ﬂmqln%pmon however, one or

moreSebventstoah be present during the processes of the invention. For processes where an

acui]r 191? n&%ﬂar%' axlyélgei rt%se%t rra}eh }ﬂch}%io%lgg Q@We% (%%ng'glﬂ}; Bfisidered

ra-n-p
unngc@sa'yﬁ &oé‘(qng(;eqthanl be4uslgé rhix @mp@s@mwhgre an a01d ion exchange resin is

pregeng mélﬁ&é%u% %@'n%( Qm'ﬁ&rdobe LIRENRE SRR drocarbons, :lglqléld aliphatic

enebi s( n- propyl benzeneam ne}
hydﬁwhméﬁw}dslxa?genﬁ?d ﬁl%&l%}@&fzﬁé}?@aﬁﬂm esiersyalepelppndpixtures
of @&U 6f thobe dd)l@él’ﬁyl tf%ﬂ DHRStR Tk nﬁ?)w}ﬂcl"ﬂa hydrogenation agent is present, the

preffg S BPRT R B Fequite Q@{;?fﬁ%vr AT Ry kB dfag prefered.

While 4he pﬂocesgesawﬂhnmkie e)desséproduitan lyd depzendasolves), the resultant

mix ?ﬁ% 1§ ﬁ{eﬂueﬁsl%a V?I%I “éldér. vllsseggsr l‘élbx);[ e evY’lhzlcehnlg g%en dsfﬁcult to process further.

Thepinportgat qwlsréﬁr@bpe in(sglegting a sqly¢ny ésthat| ibeat Hetprdergivridy the functioning
of the %hoﬁﬁ@ﬁio%@@i@io‘ﬁ(ageﬁ; ﬁ)‘r%&hﬂﬁ?l’é}’ﬂﬁ%@ﬁ%ﬂ?@iﬁs&%hw‘ﬂd flotpoison the

enebi s neam.n
hydggg@n g ¢! e%‘iﬁ&(ni fypesthgt Lo RSN Wﬁ%ﬁ@%‘iﬁ%ﬁ’m is present
1nc]imﬂéi, Hulb &rel rick Emitel td, higakrl ammetwh;efr@crarmg yqped aldphatic hydrocarbons,

i SR B PR, DL SHRE s o 468 cvo o
momph»;zh@n é’éh@(l@tlﬁardam@@preapl}dnae resarredmi hyéyogeaatwnai_gent are present
in th ?ﬂ% %ro@éss Zso‘f've%sethaydre gorﬂl%ftil?)l@ with BothReDzgasd, am ne

)gy- 2- et benzenedi am ne ( DETDA).
[005H Suialg fiavis; d@é@b%ﬁﬂcluwwﬁz%%w@pﬁ]xy}%% mesitylene, cumene,

cynitin@f ﬁér[tﬁﬂe afe%fﬁ:t |1§bh@idnﬁaeycl&ie&3ﬁd1&nethﬁlcyt§@%xahé He%tane octane,
tore

Cyc[%’ﬁ@“&é‘g&?‘?%%‘aj the]h ggxblac 5@1&1&%% g{?g@aﬁs a{urvb}ﬁ)@ﬁocarbons that

canpr bd ensed! amoduwdxt | dichidromethadée,anirichborometiaae pr dR2edisbloroethane,

1-b8md- E%hﬁfrgé’ﬁ_ﬁ{e#ﬂ}ﬁﬁo'?%ét@%c?&ﬁg}@gndeccf@f?ﬁlbf)ﬁt%‘é 9L1obli§1 chloride,

I nvent
neopentyl chloride, 1 bromo 5-chloropentane, cyclopentyl bromide, 1,6-dibromohexane,

trans-1,2-dichlorocyclohexane, 1-chloroheptane, 1,8-dichlorooctane, and the like. Ethers that
are suitable for use in this invention include diethyl ether, di-n-propyl ether, diisopropyl ether,

20



[0049] The aliphatic primary diam nes used in the

processes of this invention are hydrocarbyl primary
wodimmees where the hydrocarbyl portion of thecdivtamose47696

is aliphatic. The hydrocarbyl portion of the aliphatic

di-rzdﬁ\ﬁ?"ee?kg:bcﬁfﬂylk%ﬁlgﬂltfﬁ&ﬂ Eycldied g let‘%r %ét{aﬁymhu&h 3i¥dioxane, 1,3-

hat| c I'am._ne h
dioxalgne; g)lyaw&ﬂpp dimgthylgthe a9f§é}wlealeah§ol>n?oFléthﬁﬁé?t@xd&a}ey&l%lﬁ@e> and
the Hké maa&mﬂesnsﬂe@iefsyth&ilcaﬂb@&sehaﬁda(twmylfawatet isobpyltacétes, n-butyl

ace(ifen NG AR BB GPoa, BT cEsfaten R BT Gt ot acetate
methglr fropioaata)thyl prepiairoe; tettfyd butytane abd the liken Adeohwdnthat can be used
in tl% Lﬁrg&we %Hhte?lﬂeﬁu?lli ig@[ﬁ%& hfe l’ﬁi’l{) A e%noq ﬁﬁi‘o&&ﬁﬁol' fﬁ}dﬁgﬁol 1-butanol,

2-mietiylel -pransopopbimethyl- Bpmmnphopcry@bmx@pylme&hanol cyclobutanol,
cycﬁb@x%ﬁ@b L&@Qﬁnet 1%@61&%15&9%& afi, like. Preferred solvents when a

5-di am no ent ohexane, -
hydgnasatign agznfslsmé%@s%aﬁ ﬁ% Oionzetmﬂgn?nhg‘a?&ﬁ%é&%i?iﬁene-
1, 3-di am nocycl ohexane, 1, 4 di am nocycl ohexane,

2, 4-di th I 1 3- cycl ohexanedi am ne,
4, éﬂdﬁg?ﬂ% t51, 3- cycl ohexanedi ani ne,

[0052]3 Ay désuhbmhbﬂ@wst(hcrptdsyﬁcamf teeyg amounts of water in the processes of the
1nv%nt1% qY ﬁgu‘mg Q{kﬁgtﬁlmbﬁf&ﬁﬁi}lg té BOPRRIDIEhHrAT i8 Believed that

the pr@glgzemgftlﬁgp amognﬁs ,q)g w@qr SRSEy fnydro}y@tsmf tlee diimines. However, it has

novlb&'t%ﬁﬁﬂ hat Pe %%%Eﬁt@ﬂﬁ waler ?na@"b%m:sﬁ @Bﬁ‘ﬁﬁéﬁﬂzﬂ than previously believed
I am nooct ane, 10- di odecan
in the R@Cmsgwfﬁtga galgeté% or at]gas i the processeé of the invention which employ

hycB(ﬁg’é}l aBd9) h)bllr@ge(lamqﬂmmydnwa)'ﬁMarQywh@{ 6V02pkhsﬂx @nde] fdsoe in the
iapmine; a
rea%&nﬁgch HHXt?ren%et a%o |q§§A l%?;asf)axg(ag)or et }h r? am ne or

[0053) aﬂyd mﬂﬂad?fomaummmng e amenief, waseTig theeReon mixture is to use a
watbF & nﬁcwa? g% A A ré}flb\;mragerg'rﬁ‘d? Beiciuaeh e ehe reaction mixture to

I sophor one di am_ne, m noh exa}1
rempyg Sviten F RS G PLodAe T aRFshel ity feghirefppsy is that the water

renfovaf @Eﬁﬁﬁ)t S@RRIcRadffeothe fdacﬂi(hﬁ)r@ﬂ’s @fs‘cﬁﬁlﬁﬁs S@lﬁaﬁlehwster removal agents
anm.ne

1nc 6‘?’93 asgete\/ﬁ%@ gcésgg%, %glgfé%g grtﬁe lékeVVI IWR ecular sieves are a
prefbrﬂ&dmmraamgvalmgemtsetlm‘pracSmp hﬁtmmvdmtmn ne with

[Oﬂﬁx%%ﬁe%if%g%%% 4 Hﬁ e 8){ %tvaie? 9&9&? Q% rﬁor one M\ﬁl&lﬂ of a solvent or

anone, e use | amn
enongh h:xgesg .kemnm_m‘ h:g,dehgdq)m aph @adhe slueny §@ effectively dilute the water is

rec&nﬁeﬁﬂ&iﬂdﬂ%@%ﬁ&f Whtha Sol9eflid e so&ehﬂﬁx@ﬁ@ BEle t@fgotrope with

e e D e ne oL RS L 2 B e ey o
opdrﬁ[rge @aﬂilbglml@X;ﬁefefBredfsohehtsnmaorem?duée{wttée asubéxanbstand toluene.

Angtﬁlg %rgée 8vfay o %)e[r %%&hsegr ¥ifiga gg‘lvérﬁ?s t% %é’ e? &)tlvén? thtL‘ﬁ takes water

oweve
intophasaisspacatn fion theigg evitichothe reagtiothis ogcwegs}@sfeaﬁd seleents for this

wa*' OF 28 indTide t&%&?&f&%&h‘f&@ﬁ@m@ﬂe %tﬁi icRRidPeEA3RY8t or enough

esi'n 1 s present i ncl usi on gent IS

excgaskstend o aldshydeerasts the edueis apd theassi b eter Feapovehpggpbmay be
empPR9Ed {0 mRHi NERIBE EmBHATSE waker A QinCes| éti’\algb(p‘rb&ﬁ@& wagsifdpérating is to

emBfog Fapes q’%%'a#‘sﬁmn%ﬁgf’deﬁ%?}? (R RORIEEE
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hydr ocar bons, |iquid hal ogenated aliphatic
hydr ocar bons, ethers, esters, alcohols, and m xtures
wmioot sz nore sol vents. For processes in whirdT/Bs2005/047696
hydrogenatlon agent is present, the presence of a
P ol vent i S_not. reqU|red but inclusion of a solvent is
"V@%ﬁ thedBveRtion, ‘ot erred. While the processes Wil
[0068K eNérveal gl eshaneoh qoorpakingtrimary diemiabsened; tlefhydodcaghyt groups on the

arohﬁﬁc Hﬁé le{h& ﬁ{%&)lé&\ﬁ%ﬂ( (ﬁf tilec' alfn ‘02#8{3}[55] (%ﬁ tle 1?1&%%2)5#&% l§romat1c diimine

andf’cmthh @pmamh éeqonﬁ@wmm@ &rgieden thei mﬁcq5$¢5§§ FI@cmvwgloa correspond

to lﬁ%ev%oda?bﬂ Radupstan@Qhe Pﬁ%&h&&r@f the lafhidd grofuBQ% hl%ﬁia'ﬁg primary
choaen hydrogena ion agent; for eXanple,
SheIAEFY not poi son the hydrogenat i on

[0056}3 aL}ﬁ‘-TgE amOahty @fitvatey prRusbid1Btundadiredelutiag dle\lphfﬁcﬂasaas of the invention

bec]a¥ vsfa&er f%gt?lgteg# r esg}r%} Cl ugo aﬁc}eﬁm&edandt the primary
dxamlmep hlate watey trpyoduchd dsring thquodndta)m@ emhmade aWithlat wishing to be

bo@%&%@%ﬁ%@e éﬁé&%@%ﬁ% r?f Bt %e?mog lu‘fﬁﬂg:hsdésg?cgﬁfa%nmﬁﬁfé i Eprepared

fromeamimas diesting itis believied ihaba dimincoi forgedas an intermediat; therefore,

lar eﬂa;n?}diﬁltssﬁfwit&’f eﬁi’@ ﬁ&@nal Qlo¥ Géb‘ir%? ‘h’ﬂb ?\Ich?ﬁx@cé@é’ﬂﬁ qi(ljé\bév%r Whd presence
0 are ec itable | rocar

of yiigh epecipynaall 2 H@@l%@%@%ﬁ sopilifegaHBOT S nERa mental

Thwy thenge ofxesuleenethabBxbleao arolopx aiith Walgr(dnd higerebyeremove water as it

h
is pﬁc}nué:%ée 81¥r%1 0 fl)éé‘&? ’15‘(3!;81@%%&8 ’vYa %tfgpgrﬁtn% c%}?'ﬁ%fl%gg%re{errgd solvents
thatalterrmgwaoer Iayajlnax@msmdstoltuhm Aeothereprateengdivay| af @perating is to use a
sol?én@ Wh%QHFJs %‘ﬂé% intb'al ﬁ%@eﬁ%@eﬁ?&ﬁ thal mzwﬂicﬁ lfﬁe%&’&foh &ocurring;
br onp- Ioroet Ioronethyl cyc ro
pre’ier@fioﬁ?b@m%ﬂ% thig y*&%%?lgﬂratm Belude to s@fpéwf foromethane. The

preé‘fh‘ﬂc@ bf £lelvednt i DiRhrSzeabtict i@ ﬁ@%qm%d bitahelnsioh Mf a solvent or enough

GXCESSEW%mﬁé&?l%%QO icmés B R e BErePdr A Rt PRE B80ise or e

viséeu masird dcthe proelusmmbmhrle,easfdascnheé abowe Unider the\déstuisspon of solvents.
[Oﬂg?ﬁl qu tH ?)&{;@é%se t i vagﬁtf rf) rtﬂc? ?ﬁ’kﬁsg‘té%ﬁg’f ogﬂféeﬁogrg%mﬁ]ally not
det@y@n@h e1343¢| phesengd of@nmqrt atmes rwmmﬁcéﬁf OTE 0B MyirggFi@ases, such

as, 1fo§ e 8l affe eﬁl' Yl@ﬁurﬁt rlff ghigaRt ﬁybﬂgﬁ hﬁ"efe?xfedete@ﬁ/éc%l@ during

2@33 \é?l&gé? Bp nY éi!f Ege%egaas agfiaﬂelu1 Ba%r@tthwet okf%ydrogen

is paéfeltred ®hen the iy fgknaaivatagé.is Rydrogenl and aetydtgenatiomuataytst.
acetate, tert-butyl acetate, n-anyl acetate, isoanyl
acetate, hexyl acetate, methyl propionate, ethyl
pr oAl dracess fatfloyingia diinting using an laeid ioh @xchdngeiresis
t 538 h C
[Oﬂlgg‘]zl u]ge ﬁ%@h‘gﬁlg&hdgq %an 619&&@ &%n?lgnegahgt Qf‘ezé pr%ﬁgiﬁgﬁ of the present
inventiu eandie prq:arﬁ@thyynmngﬁpgﬁs%m@ketore peataldehyde apdapriaary diamine
in tBY ﬁfe@éi{c@ RY hieéih @&D&xchﬁﬁ/ @Qﬂt TRe brdlef-? ﬁﬁé@ﬁt@dp Hf Gnak ketone acid ion
he |ike referr

gl t hyl c ohexa fe
exc 6‘]‘%% Fﬁ‘%’ 6‘@‘8‘??&’["?‘%&0 §RYHp thedeastign apne fopibe pregaration
of ttle dhhmeambhmmel,deﬂ:ﬂhyipoamt RreferablydtHe@rimeare diabhind/dridethe ketone

are] Y f%l Eosf tl) %Sa%]dlt oq?l*?ec é) ﬁ)% ep(gllla% e rds] 50§ Solvent.
SN Reete gl off. g

UtS of  wa eproces es o
Generally, dunng the preparation of a dumme from a primary diamine in the presence of an

acid ion exchange resin, the temperature is kept in the range of about 35°C to about reflux

temperature; preferably, the temperature is such that the mixture is at about reflux
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invention is usually not desirable. Wthout wi shing to
be bound by theory, it is believed that the presence
w®ioob/arsges anount s of water causes hydrol ysi s afCL/b£2005/047696
dllnrnes However, it has now been found that the
enc trlne

PO LRyl %ﬁ?é}glﬁ*ﬁ%g@ﬂe 3 st blsBIhe el B ahant foyg howrs to

aboutsmtyhoeasst in the processes of the i nventl on whi ch

[Oﬂgglrp i RYIePytda] p%ﬁV# (?fnaddlﬁnlﬂ% %r?rge%rlﬁttﬁlg grogégsacja% Bt hy?rogenated to form

1 CU ases can
a serce@d:arjf élﬁnpmeo dibediiping Wéae(lealgted fram thetrastien Ipah@rgel igmvhich it was

' fonﬁ@d BriSRSHe h?(ﬁl%@ﬁ‘)atloﬁ%%lle% hy&bpahtibe Ead’Berﬂefﬂ)ﬁhélﬂsuccessﬁJlly
he . anount n the'react on m xt ur.e lsto se

wmaowoé%tlrrgémlgpma the geg6aio8 meditp P dhwvanigym
[00601C| AGecbndarytdiemine aah b@firemu?étl b enikihglteFative a\/sﬁttﬁﬂe ﬁfa‘drogenation

t he ter. i.s oduced, i n t he cess.. The on
aach et Bl Alimi, B R rsininteh BF BR 30 Rime ddn Pofeessary to exclude
watadv Eempérgtuadsf for thethydragenatidnoof adiitmins tpfouiuetsecondary diamine are
e wat e

noriy B el EEar B2 Tiap BTN S0 O el ol Tips e n the range

of aMBhtezwt% aBd LR BOSC 20R tR 1B RAREY ReleVRh&Ton RGN tyBREIN about four
in the practice of this invention. [0054] An

how tephpat ityenty dounse When bydragemensd a hydregenatign saalystarersed, the
lg%(bj PRes@tfre & préfemBRL 1an1? ﬂﬁ‘l@%‘ G?atfb’&]? ‘P&‘ﬁﬁct)lhﬂ% ?Ble%cﬁl:ére inch (psi) to
ol vent to, effective |
aborlhg&% 635D rl el i Pt LB Broatinod” B ongofabout
50 psi teisleodit 180 psil(9.d6k10°hal .0381GHag t 0 azeotrope with
[00 [ ef& %ptgcuﬁal}fgfr %’férrec? R%SGURE Erregﬁ%n | 4 sefsgncﬁép 8‘1?8’1%% from a diimine

SSTIS a prefer
is t@alape dlerChlrrmye mwémecmaé@nmlabeh(equcwéky sulft delaﬁmumrormaebon) and

sol e R vte%ep %H@ theﬁ'ﬂ(%éﬂ?fhe PER{i6h V&deWRYerHydrogen gas pressure. |

oper at i ng whe a solvent 1s to use, a solvent
Theyygsed] ig félﬁeée%ﬂ %,Srdqsﬁ%whll‘fo%éa%@ﬂélrlé%e BrsHRedhat in
whi ch the reaction is occurring; preferred sol vent s

forpt ti l.ude. t _
o Bt USSR Honhor B A SreOAaty givmgne Fo(05 TLAmd i exehagge resin
excasda hgdrogenatiomhgiait together act as the sol vent and

OOBEﬁ lé%gon%%ﬂladlm reh cﬁr?ﬁpy\%k)g%g(?ﬁ%ngg%% ?? éﬁ{g{gq}ﬁgﬁﬁr?le dthe same
reagion neobketans ﬂrgalrdehxde, eppMeLy dapinghaereidden R&h@n&e 1gpin, and a

hyRbgtaRsiadet. Hohilg, Hﬁ%%ms%e BleppRpaRBoRbrd J%@ondary diamine from

i nvent i on [ 0055] No , when an”aromatic pginar % o
a peimgry diantise, ahetrmnehaéuwu rksptarrbshe Ighgrp akat t2ﬁeC to about 140°C;

N A e e

the &EAp&atute SEHOMaRNgdbRRbAR gOSCni%danﬁt 156 @I WPRGSERIr&den and a
the invention correspond to those hydrocarbyl gr oups

hydmgfn@%@ Gotadst prervse s tha hverogen gas Rressupsts preferallirin the range of about
f i to oMt THORRI (9% 5RED*1G2 BF RIS 'Pﬁ) hhﬁe PleRESSI§, th d&g&%ﬁ}e is in the range
A

b BTt (o L bRl R biedll B G hrry

scaketiré bs thehedaqifiaboutrtiverhousva l’aﬁomthmg}k @ébanse (or thalptbain yehde, reaction
timg&gretoget‘hé%rldgrﬁ(;fyabout seven hours to about twenty-four hours.
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di am ne, since water is produced during the formation
of a diimne. Wthout wishing to be bound by theory,

WO mot/mesps ocesses of the invention in which a BECDSMET/WH7696
dlan1ne is prepared froma prlnary dian1ne it |s

ed t at a diinne as nter a
¢ heS anaeess tgp i alefadagy S RTES udPe Rt e e g hPaigenation
descatmlgtsu n such processes. However, the presence of

(0088 Hnotl? %glt redfark E'ecﬁﬂ?%r% JRNRYRGS onéjéféﬂ i gkf}rp%n% oLthher at least

processes O e 1 nvent I'sS not detri

onet lff:éonps@ addehyde ényd@ﬁt:n,tar@tdrq@natmnecqtaiysazj\émh ispalfided platinum on
carlVél ﬁnﬁaaplpama&fuﬁba/n $aBB0RY 6r MRALRfire WSerbdf, dridl AR [ASKHE Primary diamine.
durin process |$qng Preferredma of g{ﬁgratl lg
Thesis PSR RF P dios fardht arack S Rafp ohthg primary
diafmncanebinaiehrbcdssiemsis watikhben 1rpuvtﬁ fuealipHatvepytinddry diamines generally
per at i s to nt | er o L0 &4
s 58 21006 B AR S e haions
canobe wsed mgth ph}dfaepm@tnms,velmcmgh c&ontehakr,phm? wimary diamines with
subSREEAL i 81d fk’@ g}d;cgrﬁ ?}(% Hﬁﬁgﬂﬁ%égﬁo;g (‘gﬁfehﬁﬂfae foflifig conditions.

presence o n
Sinpilagly; it édmot'}'@tth@tr@é?%lcdﬁl%éfry élaélanﬁzﬁelntwbe? %A%@Weéa@éé@sl ortho to

eack QhRAS gfupad el ilitoded 286th a8% JubEtitaOkt\E@ENdré reactive than aromatic
r ec mrendedpéjng}%agf er. ed because.of the, vi

priryy dPAmiges I pEsif RS M 3 b g bt p il frocarbyt eroup,
anduhutemotd‘lferdngommlamﬂ am‘typmhl\bemﬁtcsssabOﬂbB He dromaﬂrrEprlmary diamines

in WHi0f Eﬁ%sﬂ ?5 t Q?(%?ﬁl} Oéhﬂ% B&rPY ‘1312&%8&;)91 B IF0 dhe®, in the

genera Y no etrinen presence o
pragftoged ﬁ?ﬁeméerémpﬂmmacm hamelded sﬁ@p@darh diamingss Egmago pf tertiary

dlaﬁﬁ,esﬁlggn(g)b@g;pbgser\réatrogen helium or argon is often
referred, especially during hydroge nat .ons whi

(0064 Wket e PRYVFO GRS anEsURats B gmipeyp aﬁu%l% atggast one
posttiodr &gt cachraafins peshpven lﬁ)imogeymbrt@g@rsad swsnal@ﬁmhd process is

confiited g TemBrTEEe b (TGS GOS0 LR RN AGE R pressure n the
rangOFBbut4 tHhP&S 125 ?&hidg b&Gqhd18 iRhQOBEk 0 €l 8.52:0198 PA)) Preferably,

are conp ositions o resent |ngent|on can be

tem,pp@aa@%@e bytherangegt eeb@gte% £rto abeus B8 e apg Prgpusgs@empiglerably in the
ongE Bl ST ol S Pl Bt SRANS852] 30 sl
[0063)i dWhen tesmiiapyalisnaiap i anarpmate PEmaR Haningia whigh esgh position

ortPloVANEmid §108p beas tal BfirdAns1 fefdupt (2., Rhe pAfmah @ﬁrrﬁﬁe is a more
I der ed Prefera

e.diimnej I co
prefeﬁrsd ﬁqmwrm%ﬁwm dthfrpéoqsé%laﬁgn%%&% Qéﬂme%at&f%@ the range
of abbum%% hb@tadol‘?@ amat@f rdsb@re a&thé rziarigﬁ o@é&hﬂlm@ﬁ) %t NS0 pounds
ner al g uri n

per naingh (DASHI07 i LTPHPHER Posierably. et ife inshe sangsf about

50°@' foo4HLE 1%°@Qn@ﬁfegsdr9§1ar€)iﬁé1@ﬁgﬁl mehk ?ang‘éhﬁ about 50 to about 125
enperature i s kept range of about 350

pouads)mr squdrench (érfﬁeul @ttgr8e62x|éﬁ ePar dismperatyyes t%’fﬁ@é ﬂm higher end of

theéesraﬁg’é%rhré Bfertdatethust Whreadtid raRR AW usually faster. More particularly,
| Uxt enperature. Reaction tinmes on the | aborator

wh@tqmelomg tfmlqufﬁéfeé itide loversnd of theaeneehogs i therange gt about 22°C
t
to Pyl Cr e i e broa iR LRttt ey B ciamine

and bis-substituted aromatlc d1am1ne As the temperature is increased, e.g., to a temperature
in the range of about 50°C to about 130°C, greater amounts of the bis-substituted aromatic

diamine are formed. Here, the term "mono-substituted aromatic diamine" refers to an
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a secondary diamne. The diimne can be isolated from
the reaction nmediumin which it was forned prior to
wa hee/hysdezsogenat i on; however, the hydrogenati orp@CEOS2085/047696
per f or med successf ul | y Wi t hout [ soI ating the diimne
fromithe rea on nmed
arop R pind B Pt BBl b S-Sy 055 ubHiifER) apd jy which the
oth¢rogeinbegroap samdinhh @rimady egmagioop. dyetarlpnitic téren "bis-substituted
aror‘iilhﬁmri]fé%é%é;grr&;?}% AR A if g%ggorog% ifllsBrotds drdsecondary
amipg grPPenat i on of a diimne to form a secondary di am ne

[0086]€ Wﬁéﬂ'ﬁllelpylrﬂaBy diBRideansealhafOpithasARithRe ath@yﬁocés%@@&nducted

: preferably, tenperatures are in the ran e of about
at aZ@Eer?WI%@Ub? rapge of atoyt 2HEC totbonbl B¢ asdat @ prossme in the range of

aboht T80 a%@lé ﬁ(;)/ &@{nlldls halfeqméh g@ Y551 0F Qo 0PI 0t \Pﬁ?t 3Preferably,

ours. rogen a a hydr genatl on cat al yst
temperatijres dre irrthel range nf apmst Y1 €sto abeuti89° Prand preatirgs aurmpnefaeably in the

ran%eb(gigc}%og{)%@ 9) altl) tléf?éggalﬁ%gss Pé% sgu'cb'% Xr}%b?éég%{bs(tg r%!eG)ZX @ Pa).

[0067]ef érmmlwlarbhveMQ snatkod for prepatieg 2 sengeday didowine i50O place the
prnﬁ%g gizii‘mﬁp (ng tol’kg tf?)ﬁ'catgilérs sgl_’v 9111]%@;’8{#09 vBssERdnd then to seal the

re arin
reactioagises! ynféﬁrél iqeet g%mr%ﬁseneu ﬂ]hﬁcye$5§ is hes hea dtaﬁ es'lre while the

readionfhix@ure hé/ stirRgie Mo theNasrbtatyysthle( RADESH BkY aUypicalBbabout five
h ugl at | nug1 gar bon) and solvent 1n a reaction vessel,
0

1§ 4bRuH >the reaction vessel under hydrogen
[0068]s hr mhﬂr@artiEhkarlyeps&eﬂred method fograpathgassedesdarg diamine, (i) at

leasy&hle (f(ﬁ{ogg ok %ﬁﬁh%&naﬂ@ dﬁf tléje{s{s 0111e g&ﬁ‘lblryr cﬁgmlré t}PEQ Baﬁg ﬁécf)geé)arately

a secC
andfasdn nnsaﬁdnlan@tym(@gmde(nlb bYﬂngféh @retcog@ummly [f@bmza a reactlon zone in

wb%%?ﬁ%fﬂexﬁ%l@ig‘rcﬂﬁ@sﬁ ?R%rl@%nﬁé qgggg?lpbﬂ%tgg %g&th?@rOQXn pressure are

COHBPU%S?Vem@smaU%W SPRFpURHSHNAgtaingd g Al Sé‘k%ﬁ‘&t?é‘e‘é all of the

timé ﬁl&l Concaftentafebyidg oot sﬁkgﬂhht a Iéwoﬂaéﬂyydlardime I8 gormed This
e st. e pr.epar n

methi b B c i EE R B R P B e By RER PRkl PRRFefHl, 0 2BRinuous

mode ri‘germeﬂlyamdlpreﬁtab@ the lnldoagendttmO@tal yat éf dhagdst o thehreaction zone

prl%g&ig%ﬁrﬂmcﬁl dﬁhé Paecisb:%ntran i pl.hQ Enﬁlgﬁ*{f iamQGht Eet@f?ﬁwaldehyde and

e preferab ture is
hydregege Witiledbis pessgtpie ltuaa@bbﬂﬁeeqss@h@onw%dﬂyw gnvirgdiy diamine
prick t6 Yl fiQEQNAE it sTalyaiogsh, iffs@edbn@fendednt ﬁ@éf@@&f‘thﬁﬁ&e hydrogen

fee E)sg%ftyaré%bé X rs%ergg %@% éﬁl ugatalztl%[htplg%@g%g%%o%&p%%ee%s of 1i(etone or
aldghydé emchbrhmarytdmnme esgsinitatdds becaudehthisrian §eenodbsadvedito mthimize the

forrﬁac‘t&or{ Ot ﬁgygﬁtie%so()&fé' thg ééﬁgeppssuﬁtgblglp%gﬁ%thuQnedPt?%ds are initiated,

he |} e are
produad écmr@ﬂoab@tmall(ymmmuc@ wmhwm&w miiuggst Ivobateh operationethe feeds

are g?d’é iy 26t fed 'hﬁﬁloché RActot ﬁ%sbe@ﬁ r ﬁﬂtllttH@re‘aEtg?s" ha9¢ b&OH1led to the
ven  hours to_ abouyt hours. PrOCGSS for

-four
desires leyelg Usualyabhiropnt tdha TR gqﬂﬁglafﬁsld% gegpieflagy diamine which
has fyteied e5epiratet fivat tht weattion mixture, typically by distillation or recrystallization.

[0069] A reaction zone is formed at the place at which the primary diamine, ketone or

'_"._

aldehyde, hydrogen, and the hydrogenation catalyst come into contact. Normally and
preferably, the hydrogenation catalyst is placed in the intended reaction zone and the primary
diamine, ketone or aldehyde, and hydrogen are fed to the location of the hydrogenation
catalyst. Preferably, the primary diamine, ketone or aldehyde, and hydrogen are concurrently
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[ 0063] Another way to prepare secondary diamnes in

one step is by mxing together at | east one ketone or
woadodetouss, hydrogen, a hydrogenati on cat al yst pa1ied20059047696

sul fided plati numon carbon, sulfided palladi um on

fed? rgg&bng%o%e%%gggeﬁ Otflajtqe s?%x}ﬁfgz}cg IIIWJhFC ltaﬁ one rd%agﬁné/ ketone

sure an ure co
or alldﬁlsvdpr en@shs'dmply allj edme hegetter for thef firsh dinpe llrmﬂlwpresence of the

hy cﬁib%‘ﬁbﬂ?ﬁ éé%aqgslt' "Phéx@ﬁ‘ct%%ﬁéémltﬁ%cbﬁvéfﬁbhallfé&m ﬁm&#g\%ssel pipe,

C primary di am nes gener al reac

or thg dile; ﬁ&awpéférﬁéa?mt%ﬁ Tgastozs emv&tdeca mﬁ% 9d aragier 9ad a trickle bed

rea@Bfl [hh ié&m@&llﬁfl 9fefé‘rﬁtrdl¢bht1ﬂ|[b%s ﬁﬁét’ira@&l ﬂ&&gadﬂog Rord 1h g hﬁ%la? reactor
a 0] 0 al | atl c prlnmar i am S

of S\}&ff?ﬂ rBE‘Hggf Y??ng iorgtﬁ‘& 'g HY; C}?F'lerf %6 he ani no

[00@0]ou @herdysiredcfemnperatune end bydrogeg mrossdret dre entirftonslly @t Isybstantially

conl'tﬁqu&.?sl}kl%gm&gﬂurﬁ{g%ﬁacf}; sﬁPﬁgﬂt{m&%ll%f ?ﬁg {52 tﬂenci%)\é\'fc]ﬁ%ent ?eedlng is

one position am no grou

occhyrtNgogpsh ﬂzﬁt eseepndarysligising isfermeds rBled’tyﬂ@gﬁe wtdlwsmh thkza once the
hydR SeEEd s RiitiBRA Yth e H@s@eﬂ@ﬁdfd@eﬂ‘@fe@%@ fAfthe RORYibA aneoiﬁ Whtained

t.0 an. am no bear s h car
COﬂﬁlﬁP@l#Yd?réP?ﬁémE@ﬁ}ﬂ Fertaweusly. eﬁlefﬁ?‘célém IWX%%%@&%TSH&% fragp the reaction
zonk hEn B Smlbjﬂcted tifurther stepshl, Qich BESephiativh b£dt l@@ﬁ:hp(ﬁﬁ&lh bff tﬁ@secondary

diaffieqfrod b Tut Betdriol BPERe T sBHEP B e ey iegkled to the
rea¢tion zZphe|fdesiresicprefcably, suclardcpee pcduns afteriableassh pbetioniodithe product

hasHeB rdy Haﬁsorﬂ e gﬁ&{bnqgﬁ(%\é egimcé ﬁ)%% 101¥\8Pﬂw sggondary diamine is

rlrrarcg |amne|sanarorm|c é_
usughly eapidadongaride pesiods prsgiormally mrteﬁ@ssw éﬂ@rhyéwgmﬁtlgn@&tplyst may

becbie 1ﬂacﬁ)&g hRGEIBnA pRAd@Sofuse URRh lihdéB0E cathSt RhYeER 2%r%ferably is,

d at ,a tenperature in the range of about
rea‘EtB’a%?g&BﬁriL? 6HC and at a pressure in the range of about

[001H] t Brefdrably tHﬁZ(ﬁ)nptlltﬂﬂdS'eeple areSepmdihousredds( It i@&l@oqarélfeiaele that the

feec?s’ aqg)é I%st cg)fe (P rzggg % %s%% F%g%%el{l&ﬁs c? Beép%}néxture of the

prnparerffharameyandntht H@tqmngealdefhydb,omd 60 hytdr@mut Hawever, it is highly
preﬁ?élf‘éjt% cQﬁJuc?Qﬁ?fe%d be%@ss( %héi% WePetisbft Brd S&?ﬂlaﬁ? dﬁﬂ)lne ora mlxture

When .t mary diamne is an a C prinm
F&’FHTI%Y Aiamipg Q‘HP thedistonssartaldshyde.t(Hd hydroaen. anf (B gho &gone or
aldélﬁydé STt & &Wﬂﬁlﬁ&l@é’écoﬁé Qﬂﬁls(lhv@montt@&)rﬂhbtr@héf rﬁiﬁlﬁ%é@processes

tisgPaTEl e dh bRt e hog| ErBrale - £eioRe prdehyfig@libpueh such

opead:omntoﬂ?@(ﬁot}mrtwbtan advbheRE hrudl catesathp feedls aregproportidred such that the

ket%gngg@ﬁg@@g&i&glghg )g;g&gfe a0l @%@Q@?A?? TR dAEfon zone.

Mogg preferably, suifigirge k@pn@Mﬂem@@@ prgseabtnﬁct 189 @c@v@m dor the process.
It i &i%ﬁ)\l’é 8% MBilPhef by tHlﬁlﬂvgﬁtlér@&gfeeef @?&E‘tﬁ eﬁﬁ)ertaq’one or in

ounds per’. s e i 62xl
C"“%é‘)‘a“"?él‘@b‘?ﬁ@&% i lon heheipric or ARisetes preath. However, itis
prefeand dmt &reekepmefoe aldebydeciealssdad the sbl@&@ttfbﬂﬂlerp@éd%SS are

.Mor e ar ticu 0

10013 b, B Gt o i im0 g pave been
initiated, tha fagds iy hpadj ustedi@ fine tuning the operation so as to establish and maintain
the desired operating conditions for steady-state operation. Such operation typically can be
conducted without mishap for long periods of time before shutdown, e.g., for plant
maintenance. To further minimize disruptions in the process, a series of two or more reaction

zones may be utilized so that when the hydrogenation catalyst in one reaction zone in no
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to about 500C, the process tends to produce a m xture
of nono-substituted aromatic di am ne and
wheme/sust i t ut ed aromatic di am ne. As the tenpErBEUSRES/047696
is increased, e.g. , to a tenperature in the range of
bo 3Q0C, reater un of the .. .
longiracty, Qs ef PP Atk Eorae Ae BVR Ahdy drpgsgan bysvitched
to dnether temotion gorEswhichhesadive ﬂ‘ﬁzﬂrdgenhtmm qatllyst.eThuss ohce steady-state

con%qﬁ) ggﬁ% % Qf m&gd 11'? avlé?)' f H%c})d‘é a%rggésg Otw& rsgﬁﬂ%éﬁsfeec{s can be fed in

substitu
appawrmbe gnocglﬁloné AR PENENYSUS basiy, aadithoregeliunzons rmm@rneyl under the

ap Hrﬂﬁlattce FdRtioH éoﬁh‘t‘i’cﬁis' fob by A% goﬁﬁfrhﬁ‘eddf)éimdﬁ Qf tirfd. € Cdnl@rently, a

aromatic diamne in \Nhlc an no ps are
porfigp 6%%@?0%9?5 1}%’6“5? Buiseal Y[agé egi]felvhlg ﬁOlftHglog gﬁl,ng removed from the

rea@ﬁ(ﬁf}zdﬁe is an aliphati c prl mary di am ne, the process

t t , 1 t ' .,0f. .
[00;’8) gﬁ[edlusg BE‘?}F eﬂ_lg 6@? (fé tbc}t ggglld&ee he %gffe%bgflpgo&slgc}ogfequennal
intexhiptibndtdking phioe dmnmgitﬁe ff@d!ﬂ dSorioes thipteme imply that the@Bods must start

I i
ot Xt nd S ncfienC i oy & BleZholor 4 GIREA ?%%Z {210 fbeds can be
initigted witk pringsyval of Hmehetwega gecloinitighen as Kog 8% hﬁb@@tvahlﬁ sufficiently
sholPQid @61 §ad§@ﬁo ﬁftitéfi‘irafadvlgfé@ eff@?‘h%éh d@e@v{eﬁll &?e%i Cﬁkaa])se in the case of
recpcularly rererre nmet ho pr
a trg ge& 4 &H} Bdeed rrmtion i eanayche T ivp V%ﬁ UmE g rvgls Between
or e{mycdfgagefeapecme Crtlg laysin pr(arildththht\thmtlmle intervak aed d)sznfﬁmently short
t reacti Y, under
aurt B3P Brcan i MOBRal A ESEL NS RAR hBRIERREE HOCeT
[00d4k i Aadmphitang featre o€ thds propessiixthacendusrest feediag of the sepagate feeds

refarfedb db&VeY 165§ Q%ag% tof lﬁ%ﬁ{ h9§lz d t‘ﬁ?ﬁh@fe@mt")! Cﬁﬁ’Elllty d@%ce{'l;& imply that

Ive hours to nty hours I'n

the fegds mast dart gt %?‘éb’éh? @adnemlﬁ eethathe mBpHFDRY eaactly the same period
of §R6 OMRhAieY, the AR, uséd In e sleﬁmatodlﬁldgeshagt@mmyah@l eitg eaction

pergogggl%gi(eéegf}lgttgq] gqeg§ glire én%/m If Em)(ui(f als%ha %Péqritood that while
thebyyctmogeent fegds acopreferabéy tontinueds cmtcurrantrfemst slght haereuptions in a
feewﬁ} C&cg%tglylg 'i)p(gﬁdd@tth&r{hg 851% %8 bf {h% 1H{e%§ 1s-|;tlﬁ‘1c1e[ntly small as to

pressure are nuou
ca@@b@mmaabcﬂlslyp@@hmu th@@a@m}l rraiup 8splisee her@m, thﬁgelaiSI "cmcurrent" and

"copHRSGRM sh&hll Ybed hhdé?ito&h Qo ténﬁ@ra@eh EheC Rt éleﬁﬁﬁufe@?%tnﬂzferred to.
i's_occurri t hat. a second lamne 1S

Natprally. fhosf égq@ér}n@éﬁ eAMilled gt § lasalﬁ% GoRFEnt fagds Whl as litle
noreAturlbat €8s p&i@ﬂbl,e DikewidecthosadMiled ih theconiillufousrseBedR to maintain

he hyd
theea oy FG05 pAh A TET Pustrunidls Y PO Tk e PRl tinces in
whizh thdeperatmags being apmduatgdt he primary di ami ne, the
[00"7?]t Onefh%ge gk&%&\ég ewla@tﬂ& ﬁ%ﬂfrﬁgﬁ Mn Wflﬂaﬁ rh%dee' Se ?ﬁﬁhﬁltﬁode or

Initiat etone or a
CO%@P%& jogdk. 28 prefgsably condgiciad o that svg tth@g$ é%@lecfﬁeds reaction, and

mahﬂé{aﬁws écﬁﬁécﬁteﬁlﬁéﬁﬁmmer@dwgan Bfe§§1ﬁé 6&% '(OBﬁfmﬁdiﬁly" during the
? is Iniitiated . at th

reag 1 TSNP yt EROL Restiestrd SongReSiighs! hatr ORu 1B g gain the
imprshednythet modngequantinl intiraumtios iarae ion inidrato€ dyuctbthiggssannot occur.

Intélﬂlp%onﬁlhgﬁ% n8PI%§t%M§® a{f?ecmhrel 'cgﬁcfu%t Bihcﬁe process are not excluded from
the scope of this invention. To safeguard against hypertechnical legalistic word interpretation,
ithas been deemed prudent to employ terms such as "substantially continuously" in describing

this invention. But whatever the terms used, the process should be conducted as one of
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formation of inpurities. Once the concurrent,
sui tabl y-proportioned feeds are initiated, product

w0 mooad4szan normal [y commences within a few m maessS20051047696
a batch operation, the feeds are typically continued

he .react ar, or _un
ord iy s B e R, S0 B Rt At b Morp . \Phaedt¥iing of
thispaiting distlosurk ead sn &eeping withn deespiritanfdhe hrevegtiow geiaeg from such a
readlh@M ne which has fornmed is separated fromthe
reaction mxture, typically by distillation or
recrystallization. [0069] A reaction zone is forned at

wOfria@ aha%cﬁkgvmmhuiﬁ-owss&&fméi@@hﬂ@n ket one or
ro t he hydrg natl on cataly

l‘mfﬂ Tﬁ%&aﬂw@ﬁm cedﬁayr PFQFessis Oh MY IBYERiop arg h%laﬁy liquids. The

dlld‘ﬂMd cagehigbliated lﬁdﬁgﬁbd/h SMet}ﬁ)dﬁ)foanﬂuatﬂlgtliqeldsnha ackedell known in the
ctio e and.t rlrrar one._or
S ploR 2R skt ACeR s Bofetop 43 ffinink P B iper,cpmponents
of tlﬁgﬁda@@amxumﬁn Ssigh aiethotds inehusle dondxample, hhomaj‘.qwa;yny and distillation.
Oof GuA e dlll%?t{ ?”&?d 2t b@kﬂ%é’djf?om adedtyidh AELR A rgtea%l the diimine can
: Concurren Into reacti on zone conpose
usther repgtedy &Xémpl% tﬂa\mf@h atsReONJATYNHAPING: 4kt éecoaé% (fdamines

pro@tﬁced'lﬁ&ﬁ& ﬁ@ces’%@ﬁoﬂhﬁﬁﬁ@ﬁiﬁoﬂ%e ARy Il?ﬂﬁi k@t Md&3betiblated as just

resence. of. the.h enat i
des{yifedtora g of Bealh B R et ot e R GHTRA iftines, disillation
is a pedatalrseparatiommgethed SWhen thie démimeror sé@nlark dianbixepjoldesedos a solid,

starfdléfcf s%ph qﬁégﬂ%éé}&?oﬂ rﬂ&:hgc‘ijsesu@%?s?c%iéﬁﬁu%%n rfﬁﬁ‘?{l&[ og{%grygtalhzatlon
canbgns¢dioseparap arleast aportionef thé @chughfrczmﬁ@ lignidipertipy phthe reaction
mixt@act or of suffl cient length and volunme for the

reactjaon to cur therein. [0070] , The desired
(007 Hrpeltds BeTa epRAgPHEAl o greayst ARd ArrclegRicrstUiRIdNG o pldehyde,

arﬁm@d;awhmﬂhle ¥et0Ae bi aﬂdéhyab ¥s usad iv @longh eghess m)gac?hd a $lvent for the
ent ee

reagtib Pk st 8 s eacreE sk PR bR 36acSF BhiRfhge can be
perf_blmae@byjdls@ldamohewdh sepasition of dmteo@rp@aldds ef imydzegterpes emuntered,
or \Jvﬁh hgea%{naﬁlz)g %&g t}fefhanﬁ 'lé?eg i Coﬂmgggﬁ%ﬂ of the ket&IR or aldehyde
layegu Bacadflpast # portionof ihe@ceduyt diirpjae Pé%?@?lildﬁﬁy ﬁhawrml@s been removed

frorﬁ@l‘?@r&h&&nfrﬁ&fﬁr& Reirda8Ra kiafthgZAREri A8 BarlR r§é«5Qle@Qb @k refetor to form
‘such as separation of at least a

le
ap‘HHP‘P Pgweg‘l’e‘fﬁﬁ%cksecondary di ani ne product fromthe
reaction m xture. The reaction m xture may be recycl ed
Pl‘Od(l)lcES %tﬁea%clegs%s Z{') [ mquqleosnl red; preferably, such
ecyc curs a east a portion of the product
[007%s Wb@na monopretried emmame prigwey diemine of the isvergiondée. , an aromatic
pnrﬁ&%'%ﬁ@ whlich d¥fe SR G BRALYM AF 88 Mzt difHRdvink ﬁw%%rﬁnary amino

periods are nornmally unnecessary
growrbt@@ HAE \eslwcla BHBRPSAMIRG BIHEE GF?én?tﬁQEP‘?f@éeléﬁ‘l‘feetP epehhgther, and

in vﬂﬁéh @B 6§1t1©h$@rth<§t@©|1)rinm53 Bt @lpﬁlbe‘ﬁﬁsta Podaghyl gidilp, or is in the

forieg b Eaﬁ%?n? Poet Gtk ¥ahy &@ng:enaﬁﬁs%?ﬁqﬂ ?ﬂy&{ssowgaw amino

grolip onhseach singparef wmr which eattapoditien dekal o arpelnmry Iammm group bears a
hyd‘f&aflﬁ?d%ogp)' is u:aetd‘alt el %r? ahfc"\@u%ﬁl%dér g:ﬁear&rnh id nggonﬁlary diamine

mary
com@émqsxd@lgotp aal Aemyidediinmng qruan)arwy@l%@e@ﬁndammne lisgtedjagove as a

comtPoditoM of the invention is produced.
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preferable to conduct a tri-feed process, where the
feeds are (i) a primary diam ne or a m xture of the
wraover4g28di am ne and the ketone or al dehyde, (RATYUS2005/047696
hydrogen, and (iii) the ketone or aldehyde. It is also
t he scope. of this invention to conduct other

W t hi .

rrul‘f‘r ?\‘ré’&f‘tﬁrd MEBs. 1t s possible for example, to
[00/3) eAswhdatic dhivaines whigh sie raft cempositiorseif dreepresenainstedtictiethat can be

o r I : I r r .. ,

ol ROy S SR o0 AR JELBET WU e iy o v
diisopropylideze- 1t hberenedinaming. NaNoditsperbuty kideped Selbenzenediasngtess N,N'-di(3-
b BT AR B G M i
di-%F@@ﬁtd%@g-#@gﬂaigﬁ%ﬁ?diﬁwn ,heﬁa}l'thgls%xy Tqpeoyithylidene)-2-
peﬂﬂﬂ&&i-bér&elﬂffdﬂam{m,!N,]ﬁ'—ﬁihﬁlldﬁé}flﬂend)f(fllrlhétlsyli%h@t}ﬂilgﬂbf_lrﬁﬁnediamine),

eed a solvent,. git one, .qr, i.n_combi nat Mt :
N R Ry DR B et b SRR A butsticene-
2,3 4listthy1- 1kbbenzengdidnping, N, Ni-dif 2 buteay lidhiag)-4, H6-thlxtxyhé, 3dvenzenediamine,

,|_ d . A t . . '
N,I?O%f;g% %Agﬁhggggl@p%n& RcHR) P Lb BTy 1L D B8RS Ramine), NN

. i atin |.nacént|r1u us node an onc_
dime¢pthyplidenerdotisme tudenabis(beperncanting).at N\ -d HeonropyLidene-2,4'-
meﬂlﬁ?l%én%ﬁs(ﬁﬁizdﬁéaﬁﬂnd d:),fI\tI,N:’-ﬁ\ieste%Jbﬁtin&e;rfehﬁéS'Qﬂ&ﬁﬁ%ﬂe@ﬁ(&ﬁz@%arhﬁle),N,N'-
. £S S I ih,the desir operat i ' ae .
aiCERRfP L a O nd Dt Il en St e dineh NN fich 3-gipethyl-2-
butylidenel-# ' -caethplenebisomtzedeahtte)ut NiNSda(3 -pentylidage)-4,4'-(1,2-
A K i f 1 . 3

et fility BBRuHehcalfin RIS ALML AR 5 8- 3, ploBinellsBils(henzencamin),
N, rdd@ets dimethyd er-pesiyliskene)nd 2 ometryleaehis@ctertdwtyloanaencamnd)e  N,N'-

di(pHoty 1R BE)-$9-rhhiaf e MBS -bit Ry IBMBERAGEHAL) I@,‘N‘-ﬁﬁg%éﬂ%llbl}ctﬂidene)-&?-

ne reaction zone in nolonger actjye, the feeds o ,
e e G ARIGRE I DRETSAEN B5)- 8 NiBRg e BeadidrgRrbganctbutsnebisC2-
meih?lb&nidnelilﬁﬂleb,ONﬂinlixlﬁeﬁth?l;&_&ﬁéimmlﬂ}Qeﬁﬁbis@ﬂ’lsdfbalﬁltﬂbéﬂ%ﬁeamine),
y@r.ogepati.on..catal yst,, u nce. st eadysstate . :
N PO RS el e S B RO RN IR Bppingy end N.N-
di(t-pentsre palideme)flet dsetindendbis(2, 3-di-sec- ygplbepzenedrsine).
proportions on a continuous basis, and the reaction
zone mai ntaj ned under_ the appropriate reaction
conBi pirgmaticsecopdary,diamings| i nited periods of tine.
[008®N C}lﬂlfdrﬁﬁiclds\écorﬁlfaﬂﬂii%rlhﬁi&s Qhidhl#e ﬁ@tﬁ‘é?ﬂp@_@itiﬂhé(éﬂh@ pteSent invention
thattJ %B%Pé%%(ﬁ}% %Bg g?rrgtfe@%/ﬁ%ﬂ?%gy%g%ng@cqg#g gpt;q?rﬁnggtelgmlfterdo tr(r)], N,N'-
diisoppglit 2 esehZenddiamine0 N, 'xdilsed Buty 3 fhessdnbdikming, MN'-di(2-butenyl)-
[ ty &b 4 t L ORS i n l.ace i\no.: t he
14 pREARBARER SR AR ERE R Ao RURA RN R Wobur- o
tertdrugyltl, rbergeneditpineh N dadi 1 epetepropylathyl )@ perityl- 1, frdbenzepediamine,
fdi@-58: hea. 02N \PR_jRidyi -4.6-di-n-
NPli@ ﬁ&yﬁ)ﬁg%em?pg?é{n_yi 18 ISéerﬁe%@ﬂﬁn@é NR! Hﬁ#%%ﬁéggﬂ 4,6-di-n

an’i'nterva time between such initiation, e
propyinky3-genzenedipming, N aY -di-secs yty-¢. sdiethyl-d Hohenzepediaming) N &N'-di(1-
peﬂ”t_@n@i_lﬁf)i-@S,t@ﬁ‘q‘ﬂi@@leﬂ ]{mtn@pagdi%ai@y,er léN,!N']Pdﬂgeﬁéxyl)-Lz'-

i kewi.se in e ca .a tri-feed,or,multi-fee .
meuleReli B R p et nOag N Gk p i U A T b i tpenzencamine),
N,N'ndé!svptcsp)tieit,\Aéemetdn!ylamhig(lxelmeenesménd:),veNﬂ’é?ed@s-,sea@alityﬂJ,3'-

[ va]: u '
meff Pl Azl 1D, TS ARy By UL bbRbERId D3, 41
melgbﬁhemﬁblﬁ)(\}mra;epnga@é@gg, N,N'-di(3,3-dimethyl-2-butyl)-4,4'-
methylenebis(benzeneamine), N,N'-di(10-undecenyl)-4,4'-(1,2-ethanediyl)bisbenzeneamine,

N,N'-di(phoryl)-3,4'-(1,3-propanediyl)bis(benzeneamine), N,N'-di(2,4-dimethyl-3-pentyl)-2,2'-
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[0074] An inportant feature of this process is the

concurrent feeding of the separate feeds referred to
Woatmmmszkt is again to be enphasized that thePC®USL005/047696

"concurrent” does not inply that the feeds nust start

mahywa%tsl(Y-téxhsommnkeﬁ%ng ? hagy rtrh@%z %“&%}]e%)?l%y@i%pentyl) 3,3

mﬁ&ﬁ 2 gn@)gerlodoft

goxleneRis(hn by tbenernamyime).ngNsbdiGnphary))-3.Ae mathyleaebis(s-
pengiehzaranik), DN’ dl(@—hd}@&) 5]B%@ﬂiy%ﬁ@ﬁﬁ@lé@r@ﬁlﬁ@mﬁellleamme) N,N'-
BB B 26 e et G e T o
(1,@cmh@nngfﬁbﬁ(éed@ihylsbleng&neanm@r r DipNI- dnmsbplrdspyi 3, ®afletyRnebis(2,4-
di ﬁ%&gﬂegmﬂ{ o su?} gégag‘urtgl @63 %rtlﬁﬁlén%&s{%f gléﬁ)é)éongbenzeneamme)

terruptlon
an%{@rqhémelahsé} adt m@FhYmebus@ 3/ -dstciloylbatreseansing)s ed
hereln the terns "concurrent” and "conti nuous" shoul d

d‘g[,st ood to.enbrace the m nor departures just
ref Phajic QUMIReS | |y those skilled in the art will

[0081} i \Adiptheticidiithinze tHakh earﬁlﬁmﬂﬂi&gtbyftﬁé?ﬁ%{:ééﬂsé%ﬁﬁe 1dv¥:ﬁti(§1 1nc1ude
C C | e | ose

o IBORET, S Bl B RS Ut S e

-dEamingpropans, f SWN'rti6}-buptriybidsnes 1 Sod minbine pruysiei, t DEN'-di(1-

ta h

cycg%%f Qxﬁ&éﬁgﬁﬂé lﬁﬁ%lhgbgﬂiéb%@élgsggﬁ%%h?ﬁ Hy 1 eneﬁg of-diamino-

Ti[ﬁs%‘él -sesehtylidene] GrdigminahexansntlV, ML@ -peniidene)-2,5-

dumtbylpz,eﬂlemia:kﬁanﬁaedUNtreddlwht:Jayalde%u):m 2tﬁihﬂﬂ§oc§réloﬁl@£ane N,N'-

dicy SRR IR LD aReG I i aByr Bued i oxcluratudidgne)-1.4-
dladullnqcm::jolndxener, Bl tdi@ -diestiN-SrpentylidexiiH1 (Bt cybﬁ)h&ia&ﬁBiS@ﬁ’ethylamme)
N ﬁ'tél?P P!:ﬁfel? 2 ;Wﬁ@né)hﬁ& ?&%h%%%?lggmetgﬁla&ﬁrtée or %f ilsgpropyhdene-

nconsequent nterru

1 7541@ﬁlqoh¢m@r§: czhwodl &?&}Kylldenc-ér&dlpnmmtaw DEN'eldi(Rpéntylidene)-
1,10Rfi@hindddcynaf i\mtdltjiﬁe)g@ia&%;h o dm%o%a&%ﬁg A R-823-methyl-2-
cIu d frogl:@e scopé of this inven
Cy"i &5 i‘lf“ kyhi? Pmﬁ'g&i’é?ﬁaé’@hn%hﬁ' di@gadimathyicygderentylidene)-1,4-
diamicbupne aLNbdh(lsd)ﬁhohﬁﬁieb@enSQ%ﬁﬁde%"teHﬂe'N N-@i(RRRMhPNdene)-2,5-
a 0 )
ik U1 SHE IR RO L st b N2 o
methy @@m}’llﬁ@lehﬂ&@ob@t@n@l&uiw el Nvidi(CtredyBdene&sophoronediamine.
ofordinary skill in the art would carry out the
proges %es after t horough, unbi ased reading of this
ent e"mhéBFé%‘i?Péa'é)hélapﬁnkseepl ng with the spirit of
[0082je Aliphatié $&Bn(@y ﬂﬁﬂnﬁds@lﬁﬁt%%b ﬁoﬂ&%@'b the pfO& §689gliﬂg invention

e EE R BT prcone e A aterten TR0 o
1,2 idranginbpropareey N NI'SdJ@ -bytemy 1} U3 cHamibd@ropahd]INIR- Qi@ﬂ-c?@ dpropylethyl)
ST, S0 TS O SR 20 Mo v
sec@gblé-rléﬁ—réla@gnqhgm 2. Nydi(Bipenty D12, 3-Hienetthyil 2| ke xfanatiarhine, N,N'-di(4-
hex?l)heZ-dﬁﬁfMS}@BBé(aﬁE gy Hﬁ?gltoh 'T]?(Illldfr)zn%:?&%ﬁ % %’ﬁl -di(1-

eyelg sty L arbancue ehsaanor Nab s étdemséftﬁsdr@ﬁqgfyl) 13-
cyc]bhacmlemn(mﬂth}tIMﬁﬁle) | e Nead ] -gehRndi-j 1501 NEcyciidhexanebis(methylamine),
N,N'-diisopropyl-1,7-diaminoheptane, N,N'-di-sec-butyl-1,8-diaminooctane, N,N'-di(2-
pentyl)-1,10-diaminodecane, N,N'-di(3-hexyl)-1,12-diaminododecane, N,N'-di(3-methyl-2-
cyclohexenyl)-1,2-diaminopropane, N,N'-di(2,5-dimethylcyclopentyl)-1,4-diaminobutane,
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be further reacted, for exanple, to forma secondary

di am ne. The secondary di am nes produced by the
wqroeessmss of this invention are usually |i quirdsyUusnes/ 047696

may be isolated as just described for a diimne, or

NN sopfogd Bl R Gn B ALY SRy Do R SifeHnediamine,
N, Nkl (uiidéayl )pE2-aliansieggyetidie yara SN nh-zp(ﬂagetgghbgngglgasggmbmﬁedlamme,
t hods
an ce#?ﬁ?%‘gozﬂ)é%op%%ﬁé ar aglr OPeg}ayst all'ization can
be used to separate at Ieast a portion of the product

Foilﬁml(,ﬂ@onhgqh&gnm[,tl on of the reaction mxture.
07 'S generally ernom cal . to recover and

(0082 hen g aisuhicar i Ignienylich aAANROSIERS 9f tipisyention are

usetifae ckgih @RRndérs dﬁhyétﬁratﬁ)nuﬁ%lylﬁetﬁﬂw gbllyﬁl)é@ e(?Spcﬂﬁlrétﬁﬁne urea
ar at.l

polfiey B4 HE Uisd platr b P A lef oy o RT bl Bertsed n such
probessgre of dregreade bgeddnfonjuhanomwuh\nnb for spakadbwo chaih extenders, e.g.,

aroﬂlq{iﬁ BHm Zuhfh'%? s&:}x a8 E%s@ﬁ%ﬁﬁ{) ef?]lea%o%] ‘f?é%f)ﬁﬁﬁ(gp%ggmmes of U.S.

tatIO ueous | ayer

PatdNeg 3 I‘Q%\ﬂ%ﬁ 28%.5¢hd, i?ét76ﬂeandl4 &1 PRy erdyhysyesyalkapgseontpining 2-6
carb&@%hd 2 313ddx9NerBhips, 'élﬁ:h% Qﬂiyl'éhe glyb@l‘ {h8 19 af@ 9048k ene glycols,

ne béen re on. mixture,
ﬂai"aaadeﬂ? Bug 4’ tpsmaa?@?eaﬁop&aty g@w L4-heyanqdiol, glycerol,
1 2;4elanmmtr1dlp1 ? 6Fh§kﬁ1e}&®(§lt amimicturthef ahg e sitreré.of Biedoii¢gsing. Thus,

the gflalé Q)?telg%:? glerfci%%?re 8I” chtapneexten nt r%g t&? \flltﬁ %!é(\)/}r]g%\lr}g ﬁ?lgghgyanate and

an «’{Cﬁlve bydrogen-eom¢areing orgamcrmngpocmdam with ahiephlysier tiereof baving a free
—Ntbeccﬁm%%f)glt 18A& aB&'ﬁzOef% g‘&%\é'f&ﬂn EH@deQﬁéd%&Mm@f”Wﬂether the

grqQups on e rlng, mary am no groups are
arOWéF‘éSfE?Pn‘E%Y élarrén%tqf\ﬂée me@w@rﬁrwwérm Piase Of ar iRpicathingemipnction

w1tﬂ@$hdrlcﬁﬁhnCHxHﬂﬂeﬂsQie9erm'sl iAgdapt cﬂ{ftlféod&[r@&?h&b@@ﬂ Praberties of the end
enzen

b f
profiety EXER I oP s By Ehon e hadise ugetainin e Cpepunds tha
canphreiused yredanghting fareampleglch 4595¢42and i n whi ch each
[Oﬂﬁ% L\{\)’i&%g Flt()%tlt:g c%n@e{rg ﬁﬁé}{n@sru/lﬂgh gj’eggﬁpgﬁé&’?‘s o?this invention are

group
to bgrusadies @Jr@é@éﬁﬁ&fqr egpwnieniasdbey ars pisertinmaceof aln: curmg agents that

havepBdBbssy géehrﬁs&?toq,rur@ﬁl&rr@ﬂﬁé Io¢ tlﬁ?cﬁ@g@’dxn ‘ébfﬁﬁh&ﬁ)n with one or
| i sted above as a corrposl ti he i nvention is

MO KIFNCSHIIAE AP 8i- ATEMALI Roben g A/ oAPelviY drexyalkapen e Whether
the Wiontiiic s¢cdnd@y dﬁﬁﬁm%fthemnﬁd‘)n it’e Gsdalif R ofon Rtdal ﬁﬂ:on_] unction

with ﬂf’?xie cglgﬁlg %g?£%$ g)léﬁ in P%frltno? glg%%glge%sﬁ%&%cﬁfprgp%%és ERLhED product.
Thﬁdﬂ:pO&E pestipay e ary Epexytresineivedit amyrbe, saturated or unsaturated, aliphatic,

cycwe%?ﬂlgeitggn ?Ut&l Hetle g 3E9§rﬂﬁl%§‘ 66 LUK B6ns NeMhught {3Lee et al.,

g enz
Fairee e Hall @ﬂwwﬂlk)zl?}@nzenem ani ne, NON

[0085] Formulatlons of the invention are made from at least one polyol and/or at least one

polﬁt}i\?sfglﬁ}n(el so)égpé enegéqrg{ ﬁr?;rqng%ﬁ % Eelémmate poleyoS at?east onza isocyanate,

and at least one aromatic secondary diamine which a composition of the invention; that is, an

aromatic secondary diamine in which each amino hydrocarbyl group has at least two carbon
atoms, wherein each position ortho to a secondary amino group bears a hydrocarbyl group,
and which aromatic secondary diamine is either in the form of one benzene ring having two

secondary amino groups on the ring, which secondary amino groups are meta or para relative
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pentyl -1, 4- benzenedi am ne, N, N - di (undecyl i dene) - (4- net
hyl - 5- heptyl -1, 3- benzenedi am ne) ,
WO oDb/10d5382- cycl opent enyl i dene) - 4, 6- di - n- pr opy IrClI/Bs2b@n27696
enedi am ne, N, N -di-sec-butylidene-
to &gh ol ?{o??{%&tyé fﬁ?ﬁrg%ﬁgf@g%gaﬂgm'}'ggcon%&ed By S 1SS K dge and
havihdNonelis¢@dnBargi areibydroye loopswh yingdeAg)is 2yl kn@iinyh ehelait, other

co@é&%ﬂ%%@%@gwlﬁc@@g in tthe ormu at1012$b such as one or j)re flame retardants,

ene enzeneam n
themmlrstabihzgtspamhgn jugtlapients, 4
[ooﬁef h yA she %bétﬁéd%@%ma%ﬂtﬁa) blol%e@liané &fo1yta, ok HERGred 1Pethane is

neb| s%eenzeneam ne)
mag b *eYsbl ipg foggtherat| %ﬁfe@z@rwmoa émﬂé9n33 legst.ong PR tEAHIBE 19 last one
isogyange/unda) leddt dhe dbrhati ety dihmdre which a composition of the invention;

thak}u Y denF%)é ﬂqrggi?é%/llngﬂﬁgvhﬁgbe Zgnr{%%rﬂyﬂrc?carbyl group has at least
twoethbneohtqms bwhéreinz eavhapasitégriNoithe db (alse@nybiydanio- Srodp -bears a

o S SSIERE o e of o

ergemqgmg}@mrw tiye SeOREDHAME)0 SIRUP an the ring, which secondary amino groups
are %eﬁ@&%’a&‘a 1efl@8 Yo heR otHERbI Y h@ﬂh@ I%I%( SF tRAHelr MR PHE D 8HHPRd by an

alkgz}greq]{)}ﬁlcg%lé%ﬁ glg%}:’lg Qgg?%év#a%g HI;@WG%{WI%%‘} each ring. Usually, the polyol or
poldethErantin(e? -ahﬁﬂzit;d sedendary 4lighinephid/ IV\QIEE hised,2optional 1ngredlents are

el LRG0 AIEAT 6k e, SOOI 8BS i i i

isocyapate @cpﬁqmyq @pb@d ingtdws) -Thsasecgnid mixture is allowed to cure.

: t
[008?]’ e ggé;?g]ﬁg%b%ﬁ%i&%%r%ﬁétﬂ@f‘gﬁ@%%eg G;mgl}%}\e[tlggca%duare not
mtfi“?? Eniposa hinationsen the stepeiof thisbyertiany di ani nes

[00BSY08RY théEQé!iﬁble@ baewoméemcsm ETHgBRErd'Obrpbrafios) B powdered form,
I?h at can

sitions the present invention
unlf)srsyglﬂ?@é( IS?ecllﬁeéi processes of the invention incl ude
but are not Iimted to, NON -

di i sopropyl -1, 2- benzene%ﬂMigLE 1

N, N -di -sec- butyl -1, 3-bénzenedi am ne,
[0089IN "d‘i(Methhemm(% dicthylbereaerndingh{4i® 2), P(S)/C (0.2 g), sulfonated
dlvﬁ{ymengéxﬁ%@}ir&&e&tpﬁiyn{é @Q@%’lH 1]0n2fb9ﬁ %%@Aﬁmegfs\ms by. Rohm and

SEc ter benzene

Hagg %mml %liﬁépkpérao éﬁoaeanﬁmthﬁ eﬁ%monq (A Detere ﬁb%rga?ﬂmtp a 100

mLEmetal autoclave at 22 C. The closed autoclave was urged 3 times with 125 psig
N, N -di (4-he - (4- met hyl - 5- hept yl - % %enzenedl am ne

©. 63,X10kf M) -odl H;)at:]ZZ) ot rginode Gracks-afpiro ﬂSHe eaction mixture was then heated

at R VL 40 PO 30°RaY ofHhyfor 3, b sai oy sk v
obs:uBeril)'Z gf'r}]l% élrogrlﬁg{]pg&?ﬂg ‘I\%E ):ooz}%cptﬁ 299 ah@&?ﬁ%s’ed. Adluted product sample

Wamhlyyédébbegﬂssﬁrbﬁmmgﬂ&}mw(ﬁe) 180°C for 5 minutes at 10°C per minute rate; final
[ cl opent en -2, 3' - et hyl enebi sgbenzeneam

N, N - d
temgpratyge, Ir%(700¢]V§ &5 Hpdata Onnalr?@tlﬁwéﬂ@é) gover 1 8Wesanyrsyion of 4,4
tﬁy@neﬂé(?%e&]eﬁ?fb\éhzeﬁegfm ?TE%@/ d Qﬂg‘%’ ' gi@:rﬁe n(;fer}\?Nam El&')-butyl 4.4'-
exenyl

methﬁkﬁ‘fhl%&ébﬁ‘lgf@m@ﬁlz@ﬁéamnﬁb) NMINawlyw (with ingema} standayd)-of a neat
prodiidsathpre4hdved ﬂpﬁ lognelysgd benzeneam ne), N, N -di (|
. 0-undecenyl)-4,4"-(1 ,2-ethanediyl)bi sbenzenean ne,
N, N -di (phoryl)-3,4"-(l, 3-propanedi yl ) bi s(benzeneam ne
), N, N -di (2, 4-di et hyl - 3-pentyl)-2, 2" - net hyl enebi s(5-t
ert-butyl benzeneam ne),
N, N -di (2, 5-di met hyl cycl ope%yl )-3,3" -



nmet hyl enebi s( 2- met hyl benzeneani ne),
N, N -di (i sophoryl)-3, 3" -net hyl enebi s(5-

wopmné/yi4bmnzenean ne) , PCT/US2005/047696
N, N -di (2- hexyl)-3, 3" -net hyl enebi s(6-i sopropyl benzenea
m ne), N5SN -

di cycl ohexyl -4, 4' -nmeth IEé)ﬁ‘éMPs[(%-zsec- but yl benzeneam ne
[0090] [\DNthydi(imelh)dyd:Bd@mryeﬂmtmm )as 4 mixture of its 2,4-diethyl-6-methyl- and

4 6!d1et1%y132| R r-éé/&%&%@l% %?E%Mé e@ﬁ)ﬂ gdyz{mk Corporation), Pt(S)/C (0.5

©), GreHYy AR chlea ey ety kglans ¢ad amque <charged inse by 0@ Ml metal

| 5
T et B o 0 R o BN 3 0 wih Lo psig (5L P of
H, 2208@ 10 rejove Gacalof pina‘ll"hcﬁredcbtimmﬂm&mré 0Aa8thkn Abdt@ahat l20°C under 125
psig @V@ﬁ{i o%a)h(ﬁ'&f 3355 QE‘E]{) gle'tlr}%llr ]ﬁ,? re? %gss esgrvgd) t'lq]% product

mixthd wadicosRAMEORY P T dﬁ@ﬂe@%i&l' gttt pifiuct sample was analyzed by GC
N, N -di -sec-butylidene- 1,2-di am nopropane,
(108¢Gford rinwes é‘h{@ iGipereminute Gitedifinal teoppeogiaree 27030% - Blig GC data

(normal12at10nmetfloc%) h?w%i 00)/ ﬁongeralon of %‘Sthélrﬁ‘%l thwél)l\]I werge?eglag}me, and
a 9613 et g of KLy b i ety bemseme dighinsit ane.

N, N - di - sec- butylidene- I 6 di am nohexane,

N, N -di (3-pentylidene)-

di met hyl - 2, 5- hexanedi amFr?éAM’RIPE 3di (4- hexyl i dene) - |

[00914 dngnmwwaiebnezgaﬂ&:thy}bdﬂzensanﬁxy@l(@ la®Pt{S)AB(0e3 g), Amberlyst-15
(0. 31 g)Cvg hgﬂ%}ﬁﬁ% R?g( @’1 @d teffgydroi{lran (THF; 25 g) were charged into a 100

mmenaamebaoé @mﬁian Fhé\:1bbeddufodlade dﬂaﬂpﬁr@@fd 3 8mpewitly b0 PERE).22x10°
3-cycl ohexanebi s(net hyl am ne

Pa) Nf Neo- @11 42° Coe hbe Fragtign mietiies) wes ﬁwéyv@a@ﬁ@kaﬁ%%?@mnﬁvl RS psig
(9. Gglx'i‘@s)Pc? DERY, £} I5'h§ QW(J ﬁ%ﬁ% Léztaq(e(urﬂ %M&B U #A€product mixture

seé buty ene nooct ane,
wasi¢onleddo 22 Qe @elga@edle/) dilated praduetsampticvasmaalyzed by GC (180°C for

5 m%l% ag: E)%Chex Iu?egrr;l%g f}lallt%mgleraamrg %d/(agé) a'Fhe GC data (normalization
metby@) Haaxe NPOYL@MSerslonofdi A1hIRAERBAE 6- dlethylbenzeneamme) and an

oo S R S LSRRt DO e ncamin

1, 5-di am nopentane, N, N -di (nent hyl i dene) -2, 5-

di met hyl - 2, 5- hexanedi amﬁggﬂﬁl di (undecyl i dene) -

1, 2-di am nocycl ohexane 3‘%5
[OOQ@t r@leggl{mqthyd{)ehé)ayplgb@fmp@hmmeaaﬁ enm1xture of its 2,4-diethyl-6-methyl-
andaﬁQSNih%{h ﬂQ-(n@etﬁ‘)anEdng&@e)Nab SIQQJIE,Or %981%§'éﬁh@in Ddlethyl(methyl) 1,3-

atl c secqgnd ary di_am n

Al
ené%ﬁ 9 a8 B HES i A L8t e %@t@du@@dp ﬁydlqthyé -2-methyl- isomers
(Etlproe € SH83¥ acdordihg td Kh(ﬁmpr@ébdu&fs | sedefor Htabnpdé B.91Pht. No. 4,161,492,

[oos}é]NﬁlgﬁIyL@gﬂy&%p ‘%'y'ils g%%l?e?wy ' e”egéu%ré‘o?ns 2 4-diethyl-6-methyl-

andM 6\lileth}'(-2 thethplnisonersl(3 3-g)j BI(S O 0. ﬁghmﬂnbdﬂyﬁf 14{0(4 g), and methy]

ethy,{ﬁ{e.fo p(%lgpél\g%rﬁéh%\.w& égtgﬂéi n S &Rtoclave at 22°C. The closed

autochrvd vl ip 33%&)’\*]&?[‘2%5@%%3’3&0@ DI H, at 22°C to remove tra f
butyl -1 g&del am nohexan di (3- pentyl )-2,5-di rrts*t\llwylr ees 0

air. EleBeMwanmdttmmemnmeatad a¥4130°C under 125 psig 0. 63x105 Pa) of H, for

h o
6hffxf‘+{?( ﬁ?%&?ﬁ*ﬁ{% oo LY PIOHESH RS IurApAg cogledfo 22°C and
deg{lf\lééé:Nd Qg I‘d'(ilizi{e?ltﬂg?(dn\g %}a}:{rfp‘}% wsggi%@?{eﬂ %&@g{@@ec for 5 minutes at 10°C per
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cycl ohexanebi s( et hyl am ne), N, N -di (

1-penten-3-yl)-1, 4-cycl ohexanebi s(net hyl am ne),
waNobb/1msissopr opyl - 1, 7- di am nohept ane, PCT/US2005/047696

N, N -di - sec butyl 1, 8-di am nooct ane, N, N -di (2-

pentyl) - i am nogec
mlthaI@ﬁ(IgI qqg}pgqa;urg, 279°6)- aT'her@)@ da@dngrenalization method) showed 100%

coINeNloﬂi' §3d1%§IMEm§D A %#&91?8&%%@ adeneZ gﬂa %“9@%/9 8 of N.N-

di et hyl éycl opent I am nobut a
di- sesohﬂ(fxls[éﬁﬂtyﬂ(y}e}hxl) cﬁyslﬁhweq@é ABIREIN, N - di (ni ent hyI ) 2
, 5-di i net hyl - 2, 5- hexanedi ani i ne, N, N -di (undecyl) -
1, 2- di am nocycl ohexane,
N, N - di - 2- (4- et hyl pent ylfjwlébﬁér onedi am ne, and
[0004 N Dikitlhyd(metbyiyH] )3-¢yebyheraned 2chiadlian e mikoreef iat 1, dietinf-6-methyl-

118 dijé?l\éﬁ n \A#«%H{-Qs%ﬁils %%Hac{e% d@srcﬁﬁ@c{‘h %x%%ﬁ/l%‘l Bickhyl(methyl)-1,3-

are conposi ent
cyql@@da@sshamac nasex nuxkdes of ita 2hdicthybdanethylorandf4,6-diethyl-2-methyl-

15091‘31'33’@ &Y. Rg/C @S gr rA%‘ber POtO3 L ERARRH]F0 @?lwléf@,rh%ged into

are used I'n the chal’'n ext enders

a lﬂ%\v& petel awodaye a@@é nCu Y b@l CIOﬁedsa}tthWd %mm@mwyh 125 psig

0 B0 HE A IR B8 LSRN L e e

tinopR)° EP 63x10P P RS OB 8 RO URTHO & Huptak
* Pat. Nos. 8 47 glﬁg@/ XJOSPapb Ol or 3 IHgLIENO %}%4 ©was

obstr2dB; T}qurgvchgcdm@xylathmesled arit2s Oamd@e@as@edc &y dibned Iamdluct sample

wagé{gil)l%y g{’gégﬁ}&ﬁg‘pg? Vﬁlg.ﬁgs aﬁo‘fég rl:[neigl?teggﬁéo rlal te%%gra%ure 270°C).

The G¢ ?utaa@@ghalhz%m% n5e‘tﬁ&i)t ﬁmtéuqlagw? @@;9}%?41%1:1 o8| &R 1(methyl)-1,3-
exanedl o |

cycfongxgmsanne, mndr e’ 3heT aiele 6t SRRSO nEPY: (GirshappthyD-1.3-

cyddtexfnadegine]g . Thus the chain extender or m xture of
chain extenders is reacted with an organic
pol yi socyanate and an active hydrogen-contai ning
or gani ¢ conpound or vmtrEXAMIébElﬁyrrer t hereof having a

f
[Oﬂ?gfe A ﬁlgpldfeﬁ) %@@Bec‘k roﬁﬁd E&g@é tﬂ%er ; %Qq\.r’lﬁ{ﬁelawa@ﬁ b $BtideOmantle, a

orm-t esired

thegpeevales %/glé$séfﬁpﬁ6%ané1a Comsmpeiy s MsthylanebisGetr digthythegeencamine)
(200fg, 0644 Aol Rd abdtoO200 R, 1198 gVid th rrﬁil)hﬁére afdddio the flask. After the

OB PR R o B 6 PR Saplapdarseves
(209rg) andtAnberhydi D Rdng)cweataiddedtp theghsk Cc Mdermber rsiksvet m&te used to
o0 B 55 B e B, ARSI i, Sl ver
perwﬁl@ﬂyéaléert:@mﬁb@sﬁdwqdnby S¥C.t Hferi 24 bawtsoh8%r @ty the sparting diamine

n'riﬁ’ﬁéili aThe Wakfish RHLMRS Wa® FiIRRAX ¥nd &liRd th Y r&'ﬁ:ﬁory 9166k Fresh
gents that have

ace o r| n VI OU
mOif@BﬁI Sews ( {ZQP é}lﬂné glr/ﬂsw (@Y &} wewy agfted ‘Gélé‘?jfs t%ed mixture in
theaemjtiondlaskn Mblfehaceil@ﬁe Qr70mmilg wgm\m alded ng tiegeBéton @ixgure. GC

arofati c. n n nd/ dr oxy.al ka
anfysl] S RS AE D4Rl P R BN B S methylenebis2.6-
dicthyldeniencamioc)sed.7i napdadce N)flscmrmprysltdead 4,A'-methylenebis(2,6-
dle me E&%«lgg?}eye\”g&lﬁ 0ot Q@é%qwf' 'Iﬁ@hﬁ&femsg% HLRERGerd Qn&?{lﬁe)

si ca propertles e en
O%Je eMydlﬂsé’ﬂ%’Y‘r’%fiﬂetfb“ Angt ﬂsmbys@ésdlﬁhylibel@enea}mm%gz 6 g) and
PH(ORCIBBYrgtvide addedns al mixatiRMf dthdndD@t0 £) and ethyl acetate (20 g) in an
autoclave. The closed autoclave was purged 3 times with 125 psig (9.63x10° Pa) of H, at

22°C to remove traces of air. The mixture was kept at 22°C and 0-125 psi (0 to 8.62x10° Pa)
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cycl oal i phatic, aromatic, or heterocyclic. Exanples of
such resins are taught in Lee et al., Handbook of
wOoBpaxy458si ns, McGawHi |l (New York), 1967. [PQ@A5R005/047696
Fornul ati ons of the invention are nade from at |east
of dhefopd|3 bburanfyrovingathed earsdspanting O, Nedifzepsopyhe,4'-methylenebis(2,6-

: oy : 0 = 1. 1nat ed pol yol .
SNBSS LR ek 28R S DU ARPIEY omerin
of the diiming yasPHdi ne” whi ch a conposition of the

invention; that is, an aromatic secondary diamne in

whi ch each am no hydrocarbyl group has at |east two
carbon atons, wherein e%ﬁ‘ﬂ%&'@i on _ortho to a

(o0Sey o};,:tww(n&;mmpl,grmupeﬂeeagﬁn@(mlyaém?alr({@%zo @0 noHetone (150
| SG6C I 3adm ne S el [ .INn e orm

miiTA R PR BRD ARG o i ol e Bk o e o aone-

pinppottlee Qcicangonailhi thé bettle ovad aoljedeamid ribe ixawesvarapalyRédbyoGC. After

19 RAYS GElaRLIUE SRoKaF bs.@tdnfgf, QN ﬁkgﬁseoﬁgiaﬁiﬁé geéﬁgeﬁ%y\%)methyl)-l 3-

benzene ri hgs connecte an-d
beﬁ%ﬁnerﬁga%@e_ edbHdudys a gkoupetn e rithg. #=sals of N-
isop@b?rlid@ﬁh@v[ﬂiet}ﬂlﬂrﬁﬂqyﬁ)’-l,B-Uéhfb%édiﬁﬁﬁﬂhq tREhRedMYecAlsiReRf

100sBE, XSS isPrronrident it iyl eyt 15 hengenoaneniasd (17 g) and PUS)C
(0.3 grWere hddetdso a [IQAE] oflethan bl 20rg) diaickehyd bedtdte (A0 @MAn Allocléve. The
clofiY ey B iRt w33 e P bt B2°C to remove
trade§ @ hir O M8e RALNEL HES Iﬁééﬁt Q@ZZ‘Q%aﬂcﬁ@-gitZSa %ﬁﬁ(g't(\?ﬁ%% E‘gtl%’) o??—lczj for 1.2

at | east one ar orrqt seqon ary
houss fesaring the gorsgsponding NN ritiisopropy Hdietliyd(methylp Srtemizenediamine] in

94% §EAN Ak YerdbABE G dii&im&]hnﬁ%gd@%ﬁh?ﬁ YHREA PN the diimine was
1od@. oup has at | east two carbon atofrs, erein each
dsition ortho to a secondary am no group bears a

hydr ocar byl group, and which aromatic secondary
diamne is either in th one benzene ring
havi ng two secondary am%r%‘gléﬂcﬁé@ on the ring, which
[0099])c oﬁdmoylitalnﬁhr@ ngrlo upsiddodomelaak ovaseguippedivithiavgadnetic stirrer, a
ne 41 ngs
heaig g e PolSuplq o laSs et B0 M TORTA e Wi o condenser.
4.4 Metbrignebys(Afidishy beizenesmiead¢hi -5 2.d.00wmselxandmethylethyl ketone (450
I I 1 Re, 0 I, C: 1 i, gt .
LS G5 o kR ARl i ek T o RE RIS 3o dissolve
the # 4 garethislenehis(2. 6rdiethylbénzsneaming)uHexarfes (300weld) ahy Abiterigitig (15.54
g) Wik 8ddeld"t§ theMatk U ‘Tﬁe Wiktlrd \D% HeARAXS PET, Qrfq H2EM w?s removed as an
I'S e 1s’allowed 10

second mxture. T second m xtur

azeglipRe, In[the $epn Mgk fteapt ovathiyce R areppesiodinally rkesemtlealyoed by gas
chr@iatp@agBy @C) NLN'Sdifﬁé%ﬁ@lidm,ﬂ'[ﬁeﬂgfeném5(9,"6dtﬁgt_h§$enzeneamine)
{

wa%%gﬁi%é&%gg‘ié&.gm%ﬁggyg%g e of this invention.

nsy gkde { Epgjis 1oR g diamine,
mor@ompey; and dipine sré GCposwsrett.f orm  unl ess ot herw se

eC l_ A - E '_ . _ . .
(010N N 30 ssomidchis b 4 SR IPlnehista S-tisth hevepegming)y22.53 o) and
Pt(S:){Q € -02) were agyed ouacttona(3dc g) in an autoclave. The closed autoclave was
purged 3 times with 125 psig of H, (9.63x10° Pa) at 22°C. The mixture was kept at 21°C and

125 psi (8.62x10° Pa) of H, for 6.5 hours, forming the corresponding N,N'-di-sec-butyl-4,4'-
methylenebis(2,6-diethylbenzeneamine) quantitatively.
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di vi nyl benzene/ styrene copol yner (0.2 g; Hion form

sold as Anberlyst-15 by Rohm and Haas Conpany,
woRhbd/mdsdsphi a, PA), and nethyl ethyl ketone (3@TY)S2005r087696

charged into a 100 nL netal autoclave at 22C. The

cl osed autocl ave was purg 8@{%&%3 wth 125 psig

(9.63x1 05 Pa) of H2 at 2 remove traces of air.

Tl’h&: dtelgﬂhxow rrwatdmsueywé‘d t fenﬂi&ﬁh’hsd at M&Qimﬁef 1§ﬁimine

LI') -Frr 2
P !?n ake whs nhqfegépd The r)rgléi \' Xt 1y é)ms
cool3eh;‘ to 2PC and %kgassed.| A &t ed pr odilcé sanple 3.6
Was | Gpal YZefl by Y G850 g OMAfOgT apgy (GC, TBUDEOT 5 67

m Nt onc At 100 CHhor ml"\ll"‘D r - 1t 11r o
LIL ~J CAL

L 00Gpe : |t enpera
270688 The| ac daf®P€nor malli zat28n et hod)24&howed| 10089
cong&hsi on pf 4, 4396g 1.1 16.8 81.8

nethytemebr (26 thytbenzereagtre—ant—a—94%ye
of -di -kec- bu?k\b/'li LYW 0.7 fa.8
net BYhenebi (2, 6- 4i.eghy| berjzeneddi ne)[. NVRIa#nal ys[s 89.9

nter hal rdy ol a t—prijoduct anmpte
ohn\a;\g]hl} a n|| | f \I n?i]g _ 759/3 ME_?_ [nnorﬂ 4% 94'7

=ARA"AA A

Di et hyl (mst hyI) 1, 3-benzenedi anm ne, as a m xture of
its 2,4-diethyl-6- met hy I EXAMPIE P

011 540 B A 0 0 B  irr
heatipg snagyle, %H@rrn@tqwle attashed toed m@newcg)andea eonfhmeg didted with a
mtrloQérDmR:t 198-miethfRhRthyBUL, S’%ﬁ%%edﬁm?n?eQEth-Eeﬁre@l 1@@2 00 & 0562 mol)

e
ancBa RS %o B 77 i e og o B4 ARRSibAL1S (20 ) and
moleealat sievesi200 g)rveeraraddddie mmkedhamlﬂtﬂmm% td Zéflux; the pot

Si of H2 for hrs (until_ no. further
terBrefit 28 RicC. cHERMLHFTe AR Bu deken A ARl 4 by OC. Table 2
sunGAaiRd tfl@ C%Qe@%c&ﬁgfg,gglg@?er%rﬁé | wired mh&gy i%no%&lim(l)r?al 50 g of

anal yze or m nutes a
moltF e BEvaL e ded e aredicombty whadiiersdgfonen a sintered
glagsnfanma|to zehovenAmbtiiyst] Ssindvwke mblRUae sirvey. SMethybkthyl ketone was

rem%'vga IWA (dqﬁtllla%ﬁ t!) g:%vep el%éeé] eoq' I@'N rc‘.l?’secaglgryﬁdene-[gle%ﬁgr (‘rsne?hyl) 1,3-

benl&pnqdlamm@]ec butyl -[di et hyl (nethyl)-1, 3- benzenedi ani ne]
[OIOZ]W&Eseg bﬂl%géﬂe- dlethc?fl(metlyl -1,3-benzenedi nea (gS 59 and Pt(S)/C (2.8

hyl eneb| s enzeneam ne
&) Vrffir(: 3515% gegony (3 ;ﬁ}ﬂ%ﬁnwpe e (haclgsed awacapie veasippreed 3 times
wnﬂfqtz%ﬁlg(@isﬂlos Pﬂg%ftf@ta&aﬂ)“’@f ofw AiixthrtHFas % t%}r%‘i"@é @nd 125 psi

harged into a miretal autocl ave at 22

. @P‘é@ed’ apuefodhaver vids hoursgeferaing ths oarmespoadings iNN'-di-sec-butyl-
[diekifyl@rethy 199, 39&}12€Hedid?mﬁ‘é(} é%gﬁitatﬂ}'@ reaction mxture was

then heated at 100- 120 under 1%5 psig (9.63x1 05 Pa)

of H2 for 5 hrs (until no further H2 uptake was

observed). The product MRABLE 2vas cooled to 22C and

degassed—A—dilyted product—s alyzed by GC
( 1800C for 5 nf nddi@@ing {ooc V@?Lnopmmte r 4t ddiimiriea|
t enger aItsgrrnir': 2710064 . Tﬂg_ (I:z’tj@t A é’qc_)r r[mig_zatigp 2.6-

Time at reflux

025 hr 488 | 6.4 | 103 147 [ 123 | 24 | 23

3.6 02 | 14.1 27.7 49 [ 31.1 { 159

3hr
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nmet hod) showed 100% conver si on of

4, 4" - met hyl enebi s( 2, 6-di et hyl benzeneam ne), and an 86%
WOy2006/004528 PCT/US2005/047696

of N, N -di -sec-butyl -4, 4" -net hyl enebi s(2, 6-di et hyl benze

neang-he)}—EXAMPLE 4 [ 0002]

Di etlhyl (rﬁ“hyl ) 1 1.03- dycl-ohexaaedi am’irj laks [aséR Xt 18.%
of ifts-2 diet-hyl -6-lnet hvil and 6 thyl -12- metihyl -

i soners was nmadg by hydr.ogenﬁgl rlg 1djset h)llQ( meshy!|) 13.8 B-
benz i‘am las alnixture of lits

2, 4- ldl et Pﬂ" net bl -| and (4, K9diletdhgl -|2-1metihyt.s | 18.1

i so (Ethacurg 100)| accodding tlo kndun

procedulr_fihlhsee for exa,npl e 47S| Pag. |Na.1 4, 161,482

[ 0093 yl (et hyl 3-cycllohexanedi ai ne, |as a

m'xture its 7,4=d|ethyl @ qethyland 09 | 72.9 182
4, 6- fia 91l0d90t pthyl -l isogers (3 0 g) 1 Pt($/C (I0

g), Anmberiyst-15 (0.4 g), and nethyl ethyl ketone (45
g) were charged into a 100 nL netal - autocl ave at 22C.

(5-63x1 05 Pa) of 1o at EXMAPES fhroue: races of it
[0103]e Thedirstirom(Raxt)was pedsrmidddn a Déiadrédrratact@(did RuIdErS were done

in 11%)5%%1&1 gﬂé’ﬁesg%f%kpregctgpgbﬁgclggedéﬁgnﬁierﬁ ﬁledﬂ&i ﬂ)leﬂ}%' u(rmethyl) 1,3-

benmwdz:a@une@s 201ZRE i 2dedisthybd-methylr arut 4 6-dinthydtlemethyl- isomers
(BRI 008AIRARKY C%Ppoh%ho%ﬁé&&%dft&{he %aei)oP %ﬁw&i by%%%ﬁyl ethyl

te rate ten‘perature
ket?%M?%# ), shenik 6@/&@%‘2% s 1%%@61% Péreaaevéff sed in ach run
are dibteﬂ hlleéBIEBh YThe feadocyad sdarR¥aine PuddBdnBree dintksaviBPHY 4@ then the

rea C\{kj/%sl paﬁsg%?ﬁr é"&f% ta é‘?mﬁﬁh/}:{%’ et {%gg(‘ﬁ)h% 9. 48x105 Pa). The reactor

confanest\betb éﬂimécfat )5 fo 1306a¢bm6&ahedﬂsamm 138?&@ (611 8% llﬂ)l5  1.03x10°
4d|eth¥13'6 net h 2(()146d|ethy
[

Pa); é (‘Sprﬁ%lséxre[@éé er. eﬁdBPé‘ﬁ‘fﬂ in ngle 3y The reaction
masi@inetﬂeyée(ctm't\ﬁmlc))eled, aﬁd tlﬁb}&@h@bﬁ’dﬁ\&ﬂteﬂ%ﬂ Purgad withmitkddens times.

The ie%cltlf?% él‘[lq% H%éﬁ 9 Ig? ctor(»}(ge &'e,ssw% %50}1@ % Bgigotél)(),-inch 254
cm)mr@@nblyogtcaxlsdgecﬁlfﬁrgm paaadhbl woemone th(ean(sgach avet Ambdysgrdd. Due to
the hl B& &né&ga%n ﬁﬁ@ea&féﬁ%s?e\é ?roﬁ{ %&%%ng-g fdd?g&égﬁfl%\gas added

toclave was purged 3 tines sig

bef%)pr%ﬁur% the reagtion @as%thtﬁpe ﬂhea@é@dap filfpys O Teskuice thedimerequired

for tefll At rRsn VAL Bf 1he a4tagsta). RebOitsld0SGnmadLid 1ﬁa'éblé9_,| Conversion,
(9.63x1 0.5 Pa) of H2 for 8 hrs (until no furthe

ylelép%nalu@nwélé{ refsiesh graeynts naparted | quﬂeéerwased&ydﬁ‘éém% for

s il R 18 PR RRE e Aot MR RE PN S0P Tt e

[0104t éE hefreangilon neaspesfainuRens 2 309.@nd ST hed -chiqifahe final reaction mass
o TR PS5 Y O PRI s g s
wasﬁltqr with lﬂrln@h pgﬁdprcg@yq:an[r@ggﬁhyn @mgthhy()() liter gactor. The bulk of
the MK Q8 x@h@RdalhttRkpheric pressure. The combined product was distilled at less

than 1 torr (133 Pa) at 134 to 141°C to give 2.189 g of a forecut, 30.0 kg of a main cut, and

2370 g of dark distillation pot bottoms. By GC area %, it appeared that most of the
distillation pot bottoms were the product, N,N'-di-sec-butyl-[diethyl(methyl)-1,3-
benzenediamine]. The distillation pot bottoms were flashed twice using a wiped film

evaporator to give an additional 2.254 kg of product which was added to the 30.0 kg main cut.
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EXAMPLE 6 [0095] A two-liter three neck round bottom

flask was equi pped with a heating mantl e,
a gl ass stopper and a condenserrCT/US2005/047696

wWd tves/nasmsu

pl e,

a

4,4" - Met hyI enebi s( 2, 6-di et hyl benzeneam ne) (200 g,

0,644
The, foyect

WdiS 5ﬁ12tr§a|c§§]§rt08%? 200 g‘f'lmleSV%p

2.72 | ). were
SatoF t\Nlce;nHle)ﬁrst pass was to

rembvé'tharievrey Ibeﬂmgllmbﬁrlﬁesdarﬁtthy sdrond qxassaw'am'&)) ottaid additional product

BB 0o

%4 g%\u e 30 kY S‘?‘lé g%lf%%m@?cq to give

33. éuke\pé evEind niedust @s aryeHevwdiguid €M% gield, npbeomettddnfor parity). The
corhSRARIInYT: thlmﬁateﬂamg 28.888reh %Nexd dloseé 8

wer e, pef i

benzgngdiamipg

&) gtﬂ)éﬁtgt

benze@@lidntife)n Xt ure was filtered,

reacti on

fl ask.

aken and anal

ly%? 4%@6&1-6@methyl 1,3-
aBER ng® iRt 8 S?Cewﬁvhw drnth;/l -2- methyl 1,3-

and returned to the

Fresh nol ecul ar si eves (200 g) and

fresh Amberlyst-1 5 (20 g) were added to the filtered
m xture in the reaction fTABlLE]S/bre acetone (170 nlL)

al-cn ddaod 4+ ~ + raoon~t par O AnAal ot o ~F
Wﬁo ar oy uuUutTu | C IU ] U(J.\JL'I \J T III /\L ur <. A\ g ‘U.Ilul y o =) AW |
Campitogndyi xt uRer Ehowed| B2 ar eapRun3 Run 4 Run 5
Etgécﬁeﬁ'obsoﬁz%gy' | CePersged MMl eugneD! S Softe 4020 g
MRK| sopr oply!.Pégne- 4, 414-(hldtgwyl enkbhdsKe2, 6- | 16.57 kg 16.5 kg
hyl bepzeneam nej),. and 0. 2 av
P@)@I-mﬂ hyffgﬂghi q(?,%?-“ et hyl Bbfnean 049981 002048
Atbdlystdlisi Sp.Opy| i denEsod; 4' - mef bsol enebi s{ 206 di et hytdogn
' . g P (S) 7 b were added—to
M ure| of et hanores?% 9) ana gghyl a¢8ft e (20f Bppe
afienreagtioaut pcl ave. The cl osed autoclave mns purged [3
MES W th 125 psig 63X b AL IO
M'Egr N® trlhces of ai gb’lf‘%@ m_x r?k gwas ke g:% 9a3|%kg
H(Prdsglre psi | 160125 psid. 6{2x-@b7 i) Of 1261431 wig 1 219hnup5g 120-193 psig
form ng thg2sabt espo@dbng:- (9.29x10%- (9.22x10%- (9.29x10°-
NN A SDoLaRy by o A Y SNEPRE 206, | samigcray | asaorr
Tedipersiune unPdrlBQYUF ogePati8d’C Cohv 508% 01 1theldaci :Lené 127°C
wWas_ 9500 CE /[ 97]
String tin I:%Sﬁ{/r\ | el¥ enedi }‘%1?{(5-\ (Etha(l?JPré(r\ O%hrs
C(ﬁﬂetglpno 1710@%) acletoome (150 mo% 117 g 1@)9@ rml) 100%
bertystF 2777, Td—TTotE [ STEV U o
Y@gre addeld 9L6c 8 onelpit bot t| k20 Bhcasi 013§P t hel 95:5%
pamampl e was3 sl | ed angzghe ni Xt pye was ahalgyzed byl G5,
Aftt 19 |days, GC gnal ysis shiowed 88.5 area% of
req\qe'gr diis pr npyl Ldene- [rli et J/I (rmf hyl ) 1 _3-

*The gamza@wea:hiteﬂ spetias]foud inthk Qd @sre atified asdiivresuntgirdgehdled) ork compound with
a seepndagmosmiyfo ehguR ayjdran Ry gfesin épaftially hydrogenated).

di et hyl (r
i sonmers).

0168}, Septncriiedpingdu th

net hyl ) -1

[0098] N, N - diixaoapppyis dene-

benzene

’é‘%PaPBnea

d|

chrd

3.17

elafst

, 3-benzenedi am ne] (includes three

28ka 3. msgrsyc

(0. ’/g%) W& cRar3yd ird6 81180 enll Akt huloBla®s af2HTC | BCautddMve was purged 3
osed autoclave was purged 3 tinmes with 125 psig

tlmggwﬂg Kkl orig GS;,@R@)@S B4) o], # 207 t Bhe reasiom mixture was then heated to and
stirred at 116-121°C under 111 psig of H, for 10 hours. GC indicated incomplete
hydrogenation, so additional Amberlyst-15 (0.3 g) and Pt(S)/C (0.5 g) were added to the
autoclave. The reaction mixture was stirred at 110-130°C under 93 psig (7.43x10° Pa) of H,
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traces of air. The m xture was kept at 22C and 0-125

psi (0 to 8.62xI 6 Pa) of H2 for 1.2 hours, form ng
wotévs/104m8 espondi ng N, N -di i sopropyl - [di et hyl paBUBNI03/4047696

1, 3-benzenedi am ne] in 94%yield. Six percent of the

fOFjPA Hblﬂ@ mn&@%ﬂ ITM@%%S@%SF 88@8 @Va%'ir?%\rglg egf{ilg: al}}%har%B 6% yield of

h 180% X
t ?18 uFto -BP9RY 11%’§kom§dl@@mepped with a magnetic
stirrer, a heating mantle, a thernocouple, a glass

stopper and a Dean Star k%w fitted with a condenser.
4, 4" - Met hyl enebi s( 2, 6-di PeEAeneani ne) (3 10.5 g,

[010610 Disthyl(aethybet, B1—3blenmnbcjabmli<r&£ anem{xtted oflits 230@iethy]-6-r8Rhyl- and
4 Grﬁle)&%%% r'r:‘let"lalgfj ?sgnfeps (%%EEIhaaﬁ 1?)-5' ApTkhd ce)rp\gl?asﬁon) Pt{S?/% 0.5g),
waterf]_grangd yneihd isthyl Retonel () hywire chagedititne)100 Helx ares autoclave at
0 t . 4 . 5 o
22080 sl R e SROBLILA' dmds (vinh 1283580 43L iy ¥RHEL 3 22°C. The

reamen nexmedastheitheaddientl BOVE uhder 1 h$ pip 9 6&@5 |Pa$ 580, After 30-45
| es were periodically taken and anal yzed by ga%

anp
m‘BHft%nIﬂat 'éi{}?l&’p‘fﬁs Qb@eyvedN Tiye-refiction enilsture Wasl emsedlat4130°c for 8 hours

A R Y
dege3bdds A di’lut%ﬂ' ProdiudiBafiple WRWHalY-BE by &Td190°ERAS Af&itdat 10°C per

area percent. [0100]
minptR[rate; ﬁ@é@mrmdﬁ@eq The @@tda;al (anmhul&aﬁorﬁmdtheawioh@d 100%

coBPABRTL el fn iy SRR ok ) 566 SHEFSr v

di-saerlyeylddie @nq@hwlbéé -®ngénedmminglh 125 psig of H2
(9.63x1 05 Pa) at 22C. The m xture was kept at 2 10C
and 125 psi (8.62xI0 5 Pa) of H2 for 6.5 hours,
form ng the correspondi LE13sec-butyl -4, 4" -

[0198] hyl%n@hﬁé&b@ﬁhn@éﬁéﬁl@%ﬁﬂ@gm (ﬂ%)no]l) acetone (10.0 g, 172 mmol),

PHERD D i iglishe PITD G e ad s o A toetar was purged 3
timen gt 110 pstg (8168 1 0°aP ) FH, 8 208Nt TTRe rAc i\ W?tﬁf?:l{p%sethen %tlrred at

attached to a thermowat ch and a condenser fitte
60 6{3 Pflslernl, lﬁrm@qﬁf Hnfast2 hours. GC (conditions: 180°C/5 minutes/10°C-minutes

ratéaz’fl)igyl?f Ly %érﬂﬁ'ﬁ%ﬁ Qho e§ 1 (2’22 ﬁ‘v%ﬁs;ﬁn %Qlf% S]'E }g%ﬁlg(b%gzoep?amme)
and g3’ om}(@fé&&b—dllﬁqpr@m@—%l} -aykhylmcbsfbeylsdmeiﬁm(ea OThg stasethre of the

prodidterd banfile@ b9 GERRD 100 1ML e andidL | ;
M%’ Xture was h\ggt ed to refel ux; tg{g potsodetéér%'geélréé@zs‘#bgae%rby(}c
50C. Sanpl es were peri odi caI |y taken and anal yzed by
GC. Table 2 sunmari zes the GC area% conversi on over

time. After 6 hours, 50 g of nol ecul ar

si eves were added. The F%H@n’a oduct m xture was
[0168] ¢ drdedathylonabis(berngemaering) (8.0 g, 40 mmol), acetone (10.0g, 172 mmol),
Pt(S)/C (0.5 g), and toluene (50.0g) were charged into reactor. The reactor was purged 3

times with 110 psig (8.60x10° Pa) of H, at 22°C. The reaction mixture was then stirred at
22°C under 110 psig of H, overnight. GC (conditions: 180°C/5 minutes/10°C-minutes

rate/270°C/RT=9.37 minutes) showed 100% conversion of 4,4'-methylenebis(benzeneamine),

and a 98% yield of N,N'-diisopropyl-4,4'—methylenebis(benz_eneamine). The structure of the
product was confirmed by GC-MS. No tertiary diamine was detected either by GC or by GC-
MS.
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gl ass funnel to renove Anberlyst-15 and the nol ecul ar
sieves. Methyl ethyl ketone was renoved via

woddosd/iouszt i on to give 138 g of PCT/US2005/047696
N, N - di -sec-butylidene-[diethyl (nethyl)-I,

b di . [0102

Nerl\]rzegle IsZcr:n 231 yli Ejene Fm}f% }r%t hyl ) -1, 3-benzenedi a
[0189hed. 4 Sgthyjenabis@&- @)ﬂe@l)(l&rﬁe@anm)él 2%lgl thetly] athet ketene (15 g),
Pt(s)";"@ (9)10 eﬁ&ﬁ t@l‘ﬁt&ﬁ@ﬁ@\(g%) waie cﬁ%rgé‘c?%t(f%tagtﬁlbg fe %ﬁgr was purged 3

tines wt
tlmzswh hll(?epsm (BP0 VR of ébtat 22°Q1Tharedcti@bmpgire(\BasdBan Dirred at

22"?\"r Nm)dsroq é@%}s% ?9 &—12 %g Iuééf HVL?S:TE(@E |(§or}1%1t?o%rs 4 ?8898/% m?nutes/ 10°C-
ml&t%medﬁ@%@%%edon%@fdh' dJf QM' Yﬁ:‘ét ?56 %mf?&z’legeamme)

he first run (R
Th¢ retaenorPallxtureemstthen stinnadl feu l431oﬁr£at\mi’@ @f&mewhldsh &Cléhowed 79.5%

n sStainless Aut acl.a neers,
cord B R P TP R Bl A e A PR e vas o
stirrddX tferr @ 1 ofiouir§ Sat 21 #°di, eif!&yl wﬁchEGtomé lshoAvi’z’dka)ld 1600163 dbleBybn 2f 4,4'-
emarl e

oner r Et hacure 1
e paNis iy %xméb%ﬁ%meéganq o R ea r et Eld pbIN Sbiirsesybutyl-4,4'
meﬂﬂtdmybls(@t&&imd(ﬁﬁlbﬁﬁeﬁdﬂiﬁe) theeemh(ng) 4% wa@ﬁi@teﬁ'ﬂﬂﬁ{éd to be N-sec-

r eagen used.in ea
PR rERohettsq R Rira b RAETR THEO s By ed o be water.
Whml imyesdiory ndethe sirngarewifitle pddent dvas lenfiried byaBCiMS. was
pressured with H2 to about 75 to 130 psig (6. 18x1 05
to 9.98x1 05 Pa). The reactor contents were stirred at
115 to 1300C for 9 to 2EXAVPLEal6 75 t o 135 psig (6.

[01 1@]X L, @%&?g&?%xﬁgﬁénfﬁ)elgg)ﬁmAf 1. %% g{ IPE(?}éC?l QO%), t?lng 23butanone
u .
okl e, MIEES 54, Bioncneee shivged i.ancivigedaye. aher EMeclave was

degh&RE ke Vifes I 18 JataPd CRINGGRE mk ikt Whd lﬁé&gﬁr{oqmp@%der 14 psig
The react| on masses fromt he 10 gall on reactor were

(1.98x&8'skm) &Y Wlﬁlougﬂﬁlrang) ait 120°CL ovithratirige Eleﬁlaumc]ave was pressurized to
85 I%E %@%72{1 g—h%gg ﬂf 1t§8 ¢ alweli]\{ep i a ﬁ#‘l&eﬁg?crtleorxrlomlgturg was then

cooteairto@af CatGComnalysls dhaweé aoo%wmnnas@ﬁﬁf MDA RNdE9@6316ld of N,N'-
was added before pressuring the
dl(fg%té'ﬁ 041 ‘Wgﬁl%le’{'\%f%%ﬁ RIS tridge filters to reduce
the tine required for the filtration (renoval of the

catal ysts). Results ar eg % ng in Table 3.
Conversion, yield, and partrally reacted anounts

[01}Hp dyapharonp dirane(13.Ogh Hemetbyle2-penteabrioymaby|S@90W ketone 50.0 g),
Pt(SgV7(L“ §§ 45‘25 IR fel AR tésHptioRoriedtifinint), Ql?d toilfeﬁp%?etdﬁéfgeﬂ into a 100

[0104] The reaction masses tfrom Runs
mL &HH)CQ"ea‘ﬁ@ChW@Pgrgéﬂ 3ttieestwitlall 10 psigt(8.60x 13 Pa) of HenaRRFC. The

in 10 er. r or, .as s
ol RS TRLIR R180 0 10 Sl ATy T e 10
com‘tﬁsmn oflso;ihoﬁmﬁﬂmfrﬁﬂib et atQSl%igieldfdf N{IeEdil(Athethle2-p&lyl)-isophorone
dlaxhinteerTlﬁee%&t {the O-FI}\GT‘I\P%P@ methyl-2-pentyl)-isophoronediamine in a polyurea
formulation similar to those in Examples 29-32 (see below) was 22 seconds.

EXAMPLE 18
[0112] Isophorone diamine (9.0g), 4-methyl-2-pentanone (50.0 g), and Pt(S)/C (0.09 g, 1
wt% relative to isophorone diamine), were charged into a 100 mL autoclave, which was
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the MEK was renoved at atnospheric pressure. The
conbi ned product was distilled at less than 1 torr

wq 18@103a)8 at 134 to 141C to give 2.189 g of a FOIesw005047696
30.0 kg of a main cut, and 2370 g of dark distillation

b d.th f
ool Bk O P R0 B R S e miiure was thn

I 0
el 6 B4 T B B, s 10
confveramned 1sbph1(lren€uhalngleamdia P&t yidld mﬁPéNaﬂef%heuhyl-Z}pgltlelmphorone

o SR e LRSS A AR 1 D

1som1311§)?1ﬂldfcla{ed1ae‘ﬂa?2(ﬂfoat'én§10hwfth% stalr ey ﬁuh&ﬁﬁlg,ﬂiﬂﬁ% Wés of %t least 98% of
e urities and the secon
pagg ihy?g %eb\?]?y sgg}&&ox%dbﬁp ‘product (1408 g). This

addi ti onal product was conbi ned with the 30 kg and
2.254 kg product to givg Py f the final product

as a yel Iow li qw d (94% ield, not corrected for
[01}3)r i t {spphorrae dinmisei #imsthd2-pantanonat and BICSHEs(198wEs relative to

1so;ﬂfo@cﬂ1e°(ﬁ\brﬁ\{neﬂ 'we?@@ha Yhto[2d 06 nehl. £itbAhved WHRhR¥AsJurgdd 3 times with

benzenedi am 16. 67 area % o
111rpspg (-8o§7J‘§@CPEE)Lﬁf)H2 227 .dee repetion mgttwwwars then heated to 136°C and

Stlr&ﬁ nEeed AL NAk: rPs 1 r l*liml? %@rl aa|1t|e a 58(5%? ?r}ﬁeﬁ%%n of starting

peci’és found wer e F'8%8? as

mat@naib,ymhdmgenh)aqufdﬁitajiwgried:abnﬁNMth-ﬁﬂetl@lQ@pmmdesyphmbmmamme.
group and an imno group (partially hydrogenated).
EXAMPLE 11 [0105] Isophorone diam ne (10 g),
5-nonanone (20 g), AnbeEXWMPLE 200.3 ), and Pt(S)/C

7 t |
011:9 Igaph%d&dﬁpgécg?ﬂmg '851 IQ(@/@QPO'Q} 55?& @m-ﬁh‘)‘l-oﬁ e’h‘(&oﬂé (methyl

toc
150}’(“@’ é‘%s% ;00HD) ‘ﬁ?rGE%@ge¢ﬁ% ar ]é)é)cflnlLth‘Pﬁl%tCtJr (’V\%EIOClaVC was
degﬁﬂ%@d[‘\zvli’tﬁéﬁ f(ﬁj4 bgg f‘d8x°’1t0'5 PhEd 28°C hA8 b Ofeattiads 339 for about 30

psi g of for 10 hours.” GC i ndicated inconplete
minftedr o‘g’hnlattheomlxtsm mddhieti 338C, Arebartbglste d5s @ﬁasalrgz)edandlll psig

.75k Bg it e 8%@“%%0333&?%% gt KO 130080 Gheeder 431 psig H for
3.5 H%% e§ r3XhéRnR gt@t)? ﬁu&%h %lé’[’lﬁ'l 1c%alté’}dk3§.a%n%g§1ség/g°0 5

Yo conversion o starting terials
minyiteel 10°@f petrhﬁmpfeddauﬁﬁg rate) showed 100% conversion of isophoronediamine, a

RTE I SHTIRE S e G NN

methylpertyY}-doglidrghedbemnint hio-terdiag) dnithe was observed by GC.
4,6-di ethyl-2-nethyl- isonmers (5 g; Ethacure 100,
Al bemarl e Corporation), Pt(S)/C (0.5 g), water ( 1 @)
and net hyl ethyl ket oneEXBMBLEWre charged into a 100

t . .
[01 ﬁ-} ne“‘?&e\%ﬁrg@é&?@!)@%)?gﬁﬂ% 3@ Qfas I%)% g,) &g%ﬁﬁgatvﬁe@ g %{)H@ﬁngﬂlamme
5.0 g BHEV Coandh$Oa MﬂgKme umlnartdethc ezhction tige@teuredehingl b3 °C was 24
mlnH&E.ngg:mgl%ﬁg 91057\«4:&61)00%c cngersiA];x ?fsoslgoroéedlamme, some primary amine,

some ketimine, 95% yield of N,N'-di-[2-(4-methylpentyl)]-isophoronediamine, and no tertiary

amine.

EXAMPLE 22
[0116] Isophoronediamine (5 g), Pt(S)/C (5 g), and 4-methyl-2-pentanone (MIBK; 54 g)
were charged to a 100 mL autoclave. The autoclave was degassed three times with H, (111
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m nutes, H2 uptake was observed. The reaction mxture
was stirred at 1300C for 8 hours (until no further H2
woupb@kasasas observed). The product m xture waPcaoad2eah/047696

to 220C and degassed A diluted product sanple was

R L U TS N A A —

.
R SRt ey
watef. G6 Nlalysjs; showed b %slconvfedsien dfiisdphretdmpdipmine, and a 98% yield of N,N'-

. b, JAANELE 13 [0107]

d [12,(%'ﬂﬁgfﬁgﬁgggggogfienzeneam ne) (1.98 g, 10 nmol),

acetone (10.0 g, 172 mmol), Pt(S)/C (0.2 g), and

t ol uene (50.0 g) vvere cEmLmjgp reactor The

ctor was s wth 8. 6QxI Cb Pa)

01377 P oo pele ot Bl Toeicneniris cxbep A0 & honhetpmafiamine,
5 gPOGP Q) ande 54 gl\@IHIG W@rd).fsedﬂZGDHna@sthb@ed A 16@;91’(b§5cbriekiﬁﬁﬁne 2.3%
ketljﬂﬁgg/% ’}%g\y/&ﬁ g{,][/ @Sﬁngtn nfé]@gt%’l) E-i-)'StO% gr%ge 1am1_nge gg teq'hary amines were
obsgrvgd. et hyl enebi s(benzeneani ne), and a 97%yiel d of

N, N -di i sopropyl -4, 4' -met hyl enebi s(benzeneam ne). The

structure of the product was confirmed by GC-Ms. No
tertiary diam ne was deEé’e"tM@@%ﬁer by GC or by GOMS.

[OIB‘}ANEﬁ;ﬁoﬂcﬂle[dﬁhlﬁ%(l@ SWMoﬁn%bﬁMB(m 410%')mﬁ1%1)0toluene
G5, Aimpivi s 6 E%eaaty ool it end ?&@E&ﬁ Wipgrelative

to isaphotome dmn@)umge chadgdd ines readtor. The r@x@iag was pifgel Sinka)with H,.

The feag%@ Oecxvi%r&beﬁ Se gt | on Xt " cﬁﬁ%&ﬂ{%ﬁ@ L eﬂ 113 psig

(8. 60&@05t5 srszmjosw) 6fI@2CIbHBmh51ﬁ‘§ (t}@tnﬁﬁé’awﬁ meé’iﬁlefﬁ&wf%}momne
% C r,Si
o S e O S B AR sy hishvas Wayddppifi ppd confimed

by §CNVISdiThe gplrtupcy bf WM™ dlfﬁemlsrwﬂ-mmpbom(léthnﬁmenm podyurealfoemulation
simPlaf fd.othbkreq n Exar Ef‘es Eg%ggée H@éw gncﬁy GC-Ms. No

tertiary e was etecte e|t or by
GCMS. EXAMPLE 15 [ 0109]
4, 4 - Met hyI enebi s( 2, 6- dgxANIPLpeZeneam ne) ( 1.25 g),

| : , C (0.
015} 1 HhopReakt alEio 7 0 rymed perteister gt 3 ARl oD, PrSC
(0. %@mndltolmaﬁa (RO peeke Shdrged® ali0d I ldBodisieg T(18 aﬁﬁuh@wmegassed

threg mﬁ@“hﬁée?n%fliﬂl g;rggtg?el ‘853 I}T&})étdicg 22(}11\@39 L ?@@ to{ltr 3‘rOehours under
1 12(3;%%1(%' 14x<iUSP @g PrdieAtl MR cEb1ed (952°6 BN G assed. GC

COHVGFSI

analysis'showedhy 9é%e>b¢1§ (©f NeNediffehenty résopbomaediamale, Thesstructure of the
proﬁlﬁﬁ%h QJhﬂHIfé%CS' @ONR’FS '-TH@ Qelstfnﬁer SE8ENI AL %ﬁh%])?}is SsophorBi%famine in

fter which showed ~5% conversi o
a pojyurea frmmAtioR sty 30 shoaq: %Emrﬂ@%%ﬁ%gw bebow) e 55 seconds.

reaction nmixture was then stirred for 11 hours at
. 0 : .
13Q0C, after which GC SEWP]EE%@ conversion of 4,4

[0120] 4,4'-Methylenebis(benzeneamine)v(MDA; 2.0 g), granular Pt(S)/C (1.0 g, Johnson
Matthey), and methyl ethyl ketone (50.0 g) were charged to a 100 mL autoclave. The

autoclave was degassed three times with H, and then the mixture was heated at 121°C for 2

hours under 85 psig (6.87x10° Pa) of H,. The reaction mixture was cooled to 22°C and
degassed. The granular Pt(S)/C catalyst settled to the bottom of reactor as soon as the
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met hyl enebi s( 2, 6- di net hyl benzeneam ne), and a 96%
yield of N,N -di-sec-butyl-4,4"-

worsbbydsersebi s( 2, 6- di met hyl benzeneam ne) ; the rEIBUSH0I047696
4% was determ ned to be I\I-secbutyl

agﬂatlglawgse SRR HAN G D chakiEs ARG ﬁl@%%!&recczyﬁathe catalyst.
GCtanalysit sluobed ae95% yiel®ofIN wuqn b&@ﬂ -¢ dhinethyisiebiy(beizelEamine), and
16 enebi s(benzeneam ne)
less(%ggln ?0/% egt 1%31#%9%/8 Eéljéiu&t) and 2- but anone
(met hyl ethyl ketone, MEK; 50.0 g) were charged to an
aut ocl ave. The aut ocl avgyagpfl! sed three tines with
at 220C and the m xture was heated to 1200C under
01_2th pdityMethdened 18&@@@)6@4211%(1%&.& 04 tmely, Iﬁ@thyl,a&thm@me (20.0 g,

0.28vinid), siitq i (90 E %davat@;c 28\0Pg Wasm&d @%&Unuqﬂﬁset) Qve#® charged into
psi g 7x 105Pa) with over a foerlo twel ve

reagiph ui”@% reaqtqe Was RBtZER A tinss Witk Hadt24 fenThe Eﬂaéwort mixipre was then
sird 380 Hh B PR AP LGP Hodh O R O lndhbe 16898 oGinRlBn of 44

methy{edebis(benyerbadiineiet ayd ereebb6{N7eh z ginddd mi ofe) N,NEXANMeL Hutyl-4,4'-
) ne di amne (12. Qg),
me%}}lr%[él%;(‘% ;&J_eﬁé’a?%ﬂ one (et hyl isobutyl ketone, 50.0 g),
Pt(S)/C (0. 5 g, 4.25 wt% relative to i sophorone

di am ne), and toI uene WExAMPREgRY into a 100 nL
aut ocl ave, whic gur ged 3 tines,.with 110 psig

(012 6@shepted swgylesafsteﬁiztu plapyptlovrraciop sisedin Tht saaﬁpélwgked with
Pt(S)T/(lér rleﬁb}f&btrciroﬂeayﬁn@ aders- ﬁlé&ypgmgm@ﬁoﬂ&axfewo fdheuths . read%‘or. The
1.Ndl C e conv 1 SO ang.a
soRRER RIS 1K) 4 e LA e PRy PR and rethdgh e ied at
ratedofebng pﬁr mﬂihte Qﬁldrdgemies afo co-fed into the reactor w1th the 1sophoronediamine
h rone a
andinbY i Fethon o BEfionp iR 2R g Bo%c. The yield

of N.S¢-A2[X-cemettglpeniyMasopBarosediamiie.is SR tertibBy 4rhihéPdre observed.
| sophorone diamne (9.Qg), 4-nethyl-2-pentanone (50.0

g), and Pt(S)/C (0.09 g, 1 mt%relative to isophorone
di ami ne), were charged EXMAMBLERY nli aut ocl ave, which

[O%QWMF@&%&&'%%%J& clailnlauﬂég gﬁée}%nﬁ@( %A,Fﬁ‘t(l)oﬁz B‘&a 9480,

reaction m xture
Huztsmap S@e@fcah)ageouﬁbéaftrlﬂ Ivnbgn@lewlawelgbtr 5000h ¥ gragol 06:703 Dow

ChéridhICnSshn | : gﬁk(flﬁamfaazﬁe%% 6Jnfe@ﬁhqr316@3z@h@iﬁ1ﬂaﬁxeaﬂdlﬂ6 -diethyl-
O | en SO 0
2-nfpisberenecne  (Shesins o) W ATEEAE GOTOrRT pN-dirsee-
butylafdeA Ry Gty 1 Bebehzdnedidnine]nardedibbtyl andHawntei (DANRGOed-12, Air
Proa}léét? gr%o(ﬁﬁ«{%%{i%%lg,ggp., gggﬁotg\gm,%a‘?‘)r\%rg gréi%teﬂf (I)I‘Pel f%rmfﬁggoﬂ%vas prepared
withpuiN Ni-diesecbutytif diethy Kmsthyly 1.3-SemteoedinminicdforeommyetivP DErposes.

All 119gr£&3r1t§]3xde§9@1'3 %o‘ég/‘@na@é Wi DEix e dHoTBhBY tn-2251BR1: 81ANRR minutes and
g S)/C (10 wt%rel fllveto
then egassed n an oven amounts of the components in this mixture are listed in Table 4.

The mixture was placed in one barrel of a two-barrel syringe; the isocyanate was placed in the
other barrel. The syringe contents were blended by pushing them through a static mixer onto
a steel plate and cured at room temperature. A 1:1 volume ratio of isocyanate to the mixture
resulted from the blending of the syringe contents. The cured formulations were then

subjected to testing. Properties of the formulations are summarized in Table 4.
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i sophorone diam ne), were charged into a 100 nL

aut ocl ave, which was purged 3 tines with 111 psig
WO(2806i0432®9 5 Pa) of H2 at 22C. The reacti on m PCANES200E847696

then heated to 1360C and sti rred at 1350C under 11 1

psig of H2 for 1lhour. dmg 4ed a 100% conver si on

of starting materials, an early quantltatlve yield

CQI:FI})(JNCIN di - (4- et r)Fbm%ﬂd%@ﬁ‘i) F))nﬁlﬁa(?iglhﬁ)r h l@{i%gikfe Formulation 4

AMNDL I N L. N1141
| mwa Voo g ey ey oy vy p v |SC“||CI’ eraediamhe—

Pglyolg g), and 4- nef I§9I3“Q%pent éﬁ@n\é%( et n9Q 5vilvt’$’/mbnt\y|56.6wt%
E&ﬁ&éu&l@eloo'\/' BK, 50 ghouersh chdnged.f0 a 199%‘531/5 (14 165 wi%

ot Al Av A hao Aol avia vy QCQ(‘I At
e e

u.uu. A ] uvu lllu AU OCTT XY

Np¥idisecd. 98xI 06 Pa) 0at 22C afd2#mbur e hed edet 0 13HEGH%
blftgr[dah@qﬁleﬁg)mmut es. Wien tthe m xture| reached 135C,

%e@ﬁé .?1% ave was|[pressurized to 111 ppig (8.67xI|O 5
%a W 2 _The eaction mixture was kept at

dibBB-tib40AGteinder 110.1pakg H2 |arw® 5 mi hetess The | 0.1 wiv

reaction was Stopped by guenchrmg—w th T ce—water—16S
analysis (700 5{mnutes/ 100C per nihute heating

Stﬁt&trﬁ)&erfﬂh'ﬁ&l\ed 100% egnver si ol 49f i sophoymnedi am ndg,4ga
T.acC T naly e, trages—of—ket+pirre

G?‘ﬁ‘f“é?ﬂ‘éeo‘ia{é nd’a 96% vi ¢fd of N N FHi-[2-(4-
smmmrm@gg; yl;e)c] -| s )n@or onedi aggne. No teftiary aming

N ANDL [ rM rn114cl1 mha v ac~bilr A f
LI T O T

wdsS UbUI VUU U CARINVE T [ OoLTLJ] IC—pPpT ottt
Shege A h¥rdnes 10356 r o bAht ed, ex¢ ébt t hat 5.35‘ g 30
TénSiRRRHANEdi am ne 2‘511-0%519 Pt @4’0 Gsi and M BK werigs %1

used, and the reaj (}P ?10%)6{07 %Chéggﬂ%3$§ Y85 926 pay

mhnutes. GC analv n\/\

Elprsgaidmor onedi ani ne 360%113 pr| g0y anm ne,| owe ket i 1Mi38ex

Mﬁf?“l@é(gio 2 (4- met hy 8@t y1) | -I?S&?E)ihor oqegépﬁﬁi ne, 4r80Rd
tertiary am ne. EXANMELEPap | (B16x60° Paks o plH6:669& Bd)ani| i 2X18° Pa)
Mgc)u’lusla(ﬁ)%/c (5 9) 2540 514 e BQISIO gl pent al[%h S (M Bk"12§b4psi
e Ve

g) were Charged tp Ut & Iave aut ocl
was degassed threge (ltaqx g)aw ﬁ déllﬁl‘o Ba)g 7 I(WIOGP“)

Teaas)reﬁgih 220C and n| xtoylie hea @51);1]10 135( zfgog,habout ngph
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for comparative purposes. Amounts of the components of the mixture that was blended with
the isocyanate in each formulation are listed in Table 5. The cured formulations were

subjected to testing. Properties of the formulations are summarized in Table 5.
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TABLE 6
Component Formulation I | Formulation2 | Formulation3 | Formulation 4 | Formulation 5
Amine-terminated polyol | 61.8 wi% 61.9 wt% 62.0 wt% 61.4 wt% 61.5 wi%
(Jeffamine = D-2000)
Amine-terminated polyol | 5.3 wt% 5.3 wi% 5.3 wt% 5.3 wt% 5.3 wt%

(Jeffamine  T-5000)
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TABLE 7

Component Formulation 1 | Formulation 2 | Formulation 3
Amine-terminated polyol 57.1 wt% 51.6 wt% 41.6 wt%
(Jeffamine®™ D-2000)
Amine-terminated polyol 5.9 wt% 5.9 wt% 5.9 wt%
(Jeffamine® T-5000)

®
Ethacure™ 100 24.3 wt% 21.2 wt% 15.6 wt%
N,N'-di-sec-butyl-4,4'-methylenebis(2,6- | 12.7 wt% 21.3 wt% 36.9 wt%
diethylbenzeneamine)
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gel time (cure rate) for the
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[0129] Polyurea formulations containing isocyanate (Rubinate ™~ 9480, Huntsman Chemical),
Jeffamine® D-2000, Jeffamine® T-5000, Ethacure® 100, N,N'-diethyl-4,4'-methylenebis-
(benxeneamine), N,N'-diethyl-4,4'-methylenebis(benzeneamine) containing 29% of a triamine

(N,N',N"-triethyl-4-(methyl-4'-benzeneamine)-2-(methyl-4"-benzeneamine)-1-aminobenzene),
or N,N'-di-[2-(4-methylpentyl)]isophorone diamine were prepared as described in Example
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enbodi nent may refer to substances,
ingredients in the present tense (

"conprises”,
subst ance,

[0130]3 Fdlﬁﬁ'eé fb?ltnuﬁiﬁt)% @odt&ni‘f’@?sofc%in%{e (g{%
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gﬁl{e 9009,
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eHpminey Beel aIﬁEf@mwet h Tt #90p cBd N -diethyl-4,4'-
mettlylsndbisbérzeneamine) were prepared as described in Example 28. Amounts of the

components in each formulation are listed in Table 10. The formulations were subjected to
testing. Properties of the formulations are summarized in Table 10.
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[0133] Also, even though the may refer to substances

in the present tense (e.g.
W0 heem@ser ence is to the substance as it exi StECBUS20O8047696
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time just before it
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is in the formof two benzene rings connected by an
al kyl ene bridge and having one imno group on each
ring, wherein said al kytmp[jm has fromone to

013 RS LR

Jef‘ﬂ‘dhiim nB-2000] hef€nain

butyl?q%D gpa?mr?e w1tﬂout ]é)tllac%\llr\g@ ?O

U {5803@!‘?8

20K PaR S o,

T-¥t08r Ethacem@l dl(lﬁ)ydndioaNl;iy'l-dlg(B;Sbmmethyl 2-

but@ %0} gatrﬁlﬁé @vér@g%%ﬁ&ﬁoﬁp& ﬂ"ﬁye% rﬁﬁi;%)ggf{'?y@fg g‘ggr y Lfém‘?ﬁl%tlon was

pregqrrmhp%;nmlvlé Eithastet HI08efor eormpasativespypesss hAmoants o thes:omponents

in A6l forn0R LB aferhsgd% Mhifle M emé ford@latiol hhTh R aH-(853-dimethyl-2-
characteristics:

0 was observed to be brittle. The formulations

were subjected to testing. Properties of the formulations are summarized in Table 11.

Amine- terréunated polyol
(Jeffamine™ T-5000)

TABLE 11
‘Component Formulation 1 | Formulation 2 Formulation 3
Amine-?en}éinated polyol | 66.1 wt% 49.5 wt% 31.3 wt%
(Jeffamine ™ D-2000)
5.8 wt% 5.8 wt% 5.7 wt%
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a) the hydrocarbyl groups ortho to said imno groups
are selected fromthe group consisting of nethyl,
weerdogho4sessopr opyl , butyl, and m xtures of two BIT/US2085/047696

of these groups; b) the imno hydrocarbylidene groups
‘ ropylidene qr sec-butylidene 6 A diimne as
Etlﬁb 'ﬁn&ﬁ)ov\herel n qa8d W% m ne lla’ﬂ'\m%he form of i)
prre—benzene Illlg h mg—two 11T mu oups—on e Illlg,

©aramhosdiraineni no diloups are med Ot i ve | o5-8aek
bt her, or 11) two bdnzene rings connected by| an

gl kylene bridge and{having one iIm each
Gegtxm\MQatreme)sal d c1I<todee,ne bri gdgé sbas one cFﬁ(bsm.
fHL UTTT A |u WIIBI cl Tl €©d (..II Frmmo-ygruou I STITEt A dal d

Shereily/| arfiBeStSthseél kyl*ene bridge|47. Adiiminel 35 in

:bﬁ#)@ﬁn@t‘\ﬁéhrs\n ded a40’) JLlr*Il et hn |4_3R net! h\/l 33
LTanbkerstren@HI am ne 2310 psi 2500 psi 2410 psi

N -diTsopropyfTde bOIetn)i- et Ny =1} 3; RENZene
HEYPRERON or & ni xt ur?ﬂﬁﬁ‘breof 60% 280%

\ll\Nd'uﬂis (?@@%;’Ut yli dE rl@()@ péi- di et hybaGpget hyl -1 1570 psi

an-lana a-he N- r~|| cac
Mmoo, TNy TN Ul U U

Jquuhde(ﬁ\QO%) 6- di et r)a03Qp$let hyl { 225@pfienzenefdl & pse,
a M Xture thereoi|, L- : .
[rFQr(?H Bg)t Li dene- 4, 4'%9] hyl ene |59?fh€t di et hy?%oow}pnpa
m ne) ; or N, N - di - sec- but ylidene-4, 4" -
met hyl enebi s(2, 6-di et hyl benzeneam ne). 8. An aromatic
condary di.am ne wherein said diamne either is i
l01?ﬁe??lame&mdﬁﬁ@ogmﬁﬁéew% 3Hd GPMBORRE rgﬁegaﬂaoawhemlcal name
or fafhnia @Wﬂ@@ irthishddcameg, whisiheh rﬁ‘éﬂrétbtcgfrﬂtlﬁ%u@gﬁ&rmitpﬂural are
ide%%f;%aa:sﬁhéyg F)?i}sitol\)/rt?od‘ttg CglglgIlgﬁ]io ghgorr%%ﬁ%nﬁzvgthb%]ngﬁ%r Bglés?asncg referred to by
chetnjchl narae bydhegriaalifype (2. 2.1 anoitrer tdaetafion reluéntt omtdo)e fizeatters not what
t
P o R B AL RGOS, Il e Hhace i the
resyiiag mlﬁﬁreo@nt dption of r§«'€¥é1@ﬁd%€id§/m’aﬁﬁ ﬁbdg?lmseq@ &rapgfognations and/or

readioRE %@ﬁéndmrﬁr@stm ofdigigip @ﬁe@p@clﬁa&fea&aﬁ@ aﬂ@byc@mdﬁ@ms together

h I
o G S B 57 e SEER TR Mspgironn
are identified feinfredionef to bedraehy eigethed mg:ohmutmg vtltmperform.lng a desired
cheﬁl?cca?% é%l‘é{or?g} &gct%no&o ) fgﬁnﬁlﬁgi thix F t(?ﬁ g%heﬁledoﬂﬁécqfng a desired

ta re
Opemtwelor rewlonAAdsoammﬂé mhuan e@bedimegt miiesar fp sshbtances, components

andﬁﬁrclﬁgféafeyltsdina{Henﬁreéeﬁt Idhst rleisfc%hfﬂrﬁéd 'i)‘fVO "RERBARKE", 1i89%rc.), the
connecte an al kyl ene br| dge avj

refegencsatiaripe awhSW@C@ 8 tpoBTRt eaeﬁrqdﬂ% as w‘?é%‘a%ﬁt i tme just before it
wasHistydopteteldy blég@dlmmiwmmaﬁe dran@b other §UbsRAcesAEdMPonents and/or
. at.onsg,. and er el. ach Se lgnén)é am no group is neta
mgrc?fheﬁ '3 AFEY "P]ic?/@'@ ?Rrgs% FERE Dr i dge. 11. A di am ne
[0133] iAscewémthBughitbe miap refergo huybitamcwm;he rgeseuidenser(¢. 2o "domprises”,
"ig"S @ic%, the reference is to the substance as it exists at the time just before it is first

contacted, blended or mixed with one or more other substances in accordance with the present

disclosure.

[0134] Except as may be expressly otherwise indicated, the article "a" or "an" if and as used
herein is not intended to limit, and should not be construed as 1im1t1ng, the description or a

ot

to a single element to which the article refers. Rather, the article "a" or "an" if and as used
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secondary am no groups have fromone to about six

carbon atons, and wherein the am no hydrocarbyl groups
wozove164528m t hree t o about six carbon atons. 122CTUS2005/047696

diamne as in Caim8 wherein said secondary diam ne

has at |east one of the follow ng characteristics: o
hergthds Py BETR BOHET 6o abE0et Firb HemaurdTLRS difdsnl o Risaf indicate
othgmideps are sel ected fromthe group consisting of

t Ryl |, I 4t .
(015 Rl o) Wer el AR B pystitilin o RRLACH I Bl it o imany
poriprpefkis apesificatipn tpptorperated dn ko ipko thiszlischosgiedyi rnérealge,iaﬁ if fully
set fdr@i &g, Wherein said secondary diamine is in the form

of 1) one benzene ring having two secgondary am no
[0136]oublais nveptien 15 SH&ep(Aﬁls @ ponsiderable v tsHan i ity pragice-

groups are neta relative to each other, or ii) two

benzene rings connected by an al kyl ene bri dge and

havi ng one secondary ami no group on each ring, wherein

sai d al kyl ene bridge has one carbon atom and wherein

each secondary amno group is neta or para relative to

the al kyl ene bridge. 14. A dianmne as in Caim8 which

is N N -diisopropyl -2, 4-di ethyl -6-nethyl- 1, 3-

benzenedi am ne,

N, N -di i sopropyl -4, 6-di et hyl -2-net hyl -1, 3- benzenedi am

ne, or a mxture thereof;

N, N -di -sec-butyl -2, 4-di et hyl - 6- et hyl -

1, 3-benzenedi am'ne, N, N -di-sec-butyl -4, 6-

di et hyl - 2-net hyl -1, 3-benzenedi am ne, or a m xture

thereof; N, N -diisopropyl-4,4"-

met hyl enebi s( 2, 6-di et hyl benzeneam ne); or

N, N -di -sec- butyl -4, 4" -net hyl enebi s(2, 6-

di et hyl benzeneam ne) . 15. A process for formng a

secondary di am ne, which process conprises n xing

toget her at | east one ketone or al dehyde, at |east one

acid ion exchange resin, at |east onehydrogenation

agent, and at |east one primary diamne, |) wherein
said primary diamne is either in the formof one
benzene ring having two primary am no groups on the
ring or in the formof two benzene rings connected by
an al kyl ene bridge and having one prinmary am no group
on each ring, wherein at | east one position ortho to

each primary ami no group has a hydrogen atom as a

substituent, and wherein said hydrogenation agent is a

hydri de transfer agent, a dissolving netal reagent, a

borane reductant, or hydrogen with a hydrogenation

catal yst, wherein said hydrogenation catalyst is

sul fided plati num on carbon, sulfided palladi um on

carbon, or a m xture thereof, or
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[1) wherein said primary diamne is either in the form
of one benzene ring having two prinmary am no groups on
wda tvee/ia4828, Whi ch primary am no groups are net @Cu§ass047696
relative to each other or is in the formof two
benzene rings connected b kyl ene bridge and
havi ng one primary am no g n each ring, wherein
each position ortho to a primary am no group bears a
hydyocar Ryl,, é%fé%mﬁng‘ﬁ@% rRhY cﬁf?ﬂlﬂe Yl‘ﬁi:ﬁﬁ:gﬁ Rfteb2n 0{ qnet benzene
ent is a dissolving neta reagent or rogen w
ring 8@%@ é\ﬁmmmﬁ &E‘H%P&I%?’stbe rm&ew@ch amulorgr@lwgeéﬁ meitew para relative to

eacﬁ@ﬂfﬁr)lailﬂ ih SvhichlehéigshitRInAsriHo4s bR Hni‘ﬁ@r RRp. be&#é'afﬂyq%arbyl group, or
rp on,carbon, or a ni fﬁ’; Iila?re f

s 18 he it e S Ggg R Y g RS dridag sk aying one imino

groapbhesnch rivigatvherain each pest thayrthand aginying tgwu@ befrshditroedrbyl group,

and P53n SOF T3 HS oL, NI RSID Sl 15 01 calboher, one

rong aci erel
an ali phAtdlumpc iasritr Glagiinglnivherginzaid dmemeufhmslﬁ tbrm of one benzene
IIHQMWIR?%HIR(S] §1%9§§‘$n ihe ridg! rﬁﬁqr\ﬁl{%?elﬁ c44 g‘fl tare 1fleta relative to
I ssof ving metal reagent, borane reduc

cachypiiSgen with a hydr ogenat| on catal yst, vvher ei n sai d

hyds OgenAtdlﬁﬁlné at 8l CRlimilswidibihisd@diphias iﬁﬁﬂh@fbrﬁl&fmﬂﬁ benzene
|Um0 or a mxture the

. sulfid | |
ring e S a DR et e e Mot i b Bbagsgein said
alkylene budge hag fimndonento rabputwhiee kagbon eess, emhwhérsmseanh khimg group is

meIaocgjttarhelrelaﬁ(/e hoeﬁgtdll&%%ﬁlf)ﬁﬁg@e or al dehyde, at |east one

I On exchange resin nd at | east one prl mar

di afi ne, Ahishiag s isdilainp | whareyn shidihydrecartayl gyouss ortho to said imino

groalfr)mwel f?on@ oh88S oot 31X aeboN tthls, A IHRGR thdintiAE hi@oBArbylidene

zene I i ng havi two primary amno groups on
grof‘ﬂ%g ﬁb ?entotql?Q %¥ﬁﬁ‘fggn?1\%13benzene ri ngs connected

by &n al K)dnﬁnﬁe &yih disimendhérain sa@ diintinphasm teastaiiie dOthe following
Chagacg rPsu?n each ring, wherein at |east one position
th O each primary ami no group has a hydrogen atom
a) as theshygisedattyé raroupsr orttio) teasidimirex goups iarasledédfionethe group

whi &;hsisﬁng bf Refhyl, iyl elsf)ﬁrogl'lo buSD enl B8 V\Eﬁ]& 3 t%ndgq}f&@ Df these

two primafy am no groups oh the-ring, iC
gr o&98Pare meta or para relative to each other or is

b) in ﬂiaemﬁrwﬁydeécaibwd&weﬁ@s dré rsgﬁrofasvm@toe gechut?l'iHene
cacth i BHEF o5 i GRS 0 en St JHENE ah i Pra
1) am o lg:mmme ringdiaging tWy tnmogrdups on theujng, eherkein s)aldammo groups are
al i Hllggatxjeﬁ\ti%{o Eyog{'eﬁr&ne, such that a diimne is
i1) For gveo benzene rings connected by an alkylene bridge and having one imino group on
each ring, wherein said alkylene bridge has one carbon atom, and wherein each imino
group is meta or para relative to the alkylene bridge.

7. A diimine as in Claim 1 which is N,N'-diisopropylidene-2,4-diethyl-6-methyl-
1,3-benzenediamine, N,N'-diisopropylidene-4,6-diethyl-2-methyl-1,3-benzenediamine, or a
mixture thereof; N,N'-di-sec-butylidene-2,4-diethyl-6-methyl-1,3-benzenediamine, N,N'-di-
sec-butylidene-4,6-diethyl-2-methyl-1,3-benzenediamine, or a mixture thereof; N,N'-
diisopropylidene-4,4'-methylenebis(2,6-diethylbenzeneamine); or N,N'-di-sec-butylidene-4,4'-
methylenebis(2,6-diethylbenzeneamine).
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17. A process as in Claim 16 further conprising m Xxing
together at |east a portion of said diimne forned in

wooaé/m4iB and a hydrogenation agent, wherei n WEMUSA03047696
primary diamne in laim16 is |) or Il1l), said

3?’2 glg\?ln tLon gﬁesg(t:o 8%9/?(11 h dr : eﬁetér ?ag a%nén%gelﬂgr 1s1n the form of
Wwwmﬁmm@er}mmmn gratpalonghe ringevigcmasiiodzroups are
meﬂyqq fpg%efgamg% &th QJtHe?taddSi Sulidd Qa%ﬂ ﬂ%ﬁ’ﬁ)h R %‘a%@ﬁ{okﬁggty amino

m on’ car on or xture the
grogp §eath @rilY§mcerhy|1 ngrmkpyowsamth@fqrm Qﬁ ta\fqﬁ%enesnmgS) congegtedl by an
alkI¥ad &&ﬁgé%ﬂ Baviag 8n¢ sdcdndarfl hmBR b oﬁ@iéh' ridg8 M@féﬁn &ich position
dr ogen th a é_drogenatl on caég?)g q\i}gere said

Ofﬂﬁifmao AMEG: EPYR Pegry a dyjtisop s AR Y Rswe1R grefuipcondary
ammullfydﬂaeﬁirbpngbapihmt%ascmobmrbormmms m xture thereof, or -

is sel ecte consi stin n

carbon, %I aefm rI11 g%g %lnrlﬁ%% g%{erem Sgléseﬁ? ,94 %131%1;1{ frﬁm%?()m of one
bengérestng iing tre seoahddry Ayndircogrenpson fhiedngp andawhersissaidsesondary
amﬁqbrg%lﬂas%i:é ﬁeta%'l‘éﬁvé fdahcRoeecondary diamne is for ”Ed

process. for, formng a secondary di am ne,

pr olc(éss A dhasping é%mﬁ%laenh@wtl%r@ma&sea@nda@a@ﬁmm%s wéh@f%m of two
ben@éneaﬂnfg%rb)b?ﬁectéww %ﬂggﬁyleﬂe b?i@geoﬁﬁ%bir@%rﬁ%adlﬂﬁy amino group on
|l ec rom,sul fi m on car sul fi
cacf T AT GTEID A DS S 45 DA, gt HFekgrfen atoms, and
whd:r_emsdaclm mopdaryrmnyncdgramp rsenetwbepaia melatiu'zedtophe atylgne bridge.
di a ne ASdi hl)nr%gasa{ iinCs R{fﬂerf@iﬁythg % &?(?1 sSortho to said

elt int rmao one benzene r|
secwdamain};m@rﬁrﬁupﬁme rompene theabpigx earbmm atom§ gt wherkein e amino

hy dﬁb&mﬁggﬁw%%m%@% wugﬁgaglﬁxggﬁa&?r :ﬂ dge and
av ] u |
12 &aﬁnﬁs 2 1 Slmg By ReTe sg@aﬁcma%ﬁhgmm% at féast one of

the@(ﬂlhﬂﬁn@abaracthym‘cﬁgen atom as a substituent, and
glhxdsal process..is conducted at a ten@eratu
the

roc%r yl REflien (5’81(960 581 S5 S ORamOHBIRO L1 pgtareaselectecf1 from the
hy dgroge norpsmmg i eneithylt dtleyly moprepylf batyb uind hdixtuoesadfdwb or more of

125thQ§g5 Joer square inch, or I1) an aromatic prinmary
di am n;‘tﬂgﬁ?ch is either in the formof one benzene

b) i nige RenRy drogsyl BrePy amisaRsORi 0L RSBV he ri ng,

whi th prAWﬁﬁn@ﬁ!‘» CEne lm&vh%f‘e@n g&ﬁﬂ %&hdﬁ?rd@arﬁlﬁb &t ih\Ke form of
to each ot her n the bénzene ri

) corfBCEd By s hayigg | BReCTTIayeaRing HEUPHGY Shoripes Hapyin said
am seoorglaguamino geaugs ard mgta relatveioreachothepasi tion ortho

i1) to t%voﬁfe'ng&{e%nggla&ﬁleg{eg 'ﬁgaﬁ) gﬁ(&ﬁing %fgé('jﬁﬁitq{ag e %g&indarg amino

and where roces enperatu
i n grAwp pa A g, a&b@mn smdalkplend bridgellro @ae sarbomatom, and wherein

each secondary amino group is meta or para relative to the alkylene bridge.

14. A diamine as in Claim 8 which is N,N'-diisopropyl-2,4-diethyl-6-methyl-1,3-
benzenediamine, N,N'-diisopropyl-4,6-diethyl-2-methyl-1,3-benzenediamine, or a mixture
thereof; N,N'-di-sec-butyl-2,4-diethyl-6-methyl-1,3-benzenediamine, N,N'-di-sec-butyl-4,6-
diethyl-2-methyl-1,3-benzenediamine, or a mixture thereof; N,N'-diisopropyl-4,4'-
methylenebis(2,6-diethylbenzeneamine); or N,N'-di-sec-butyl-4,4'-methylenebis(2,6-
diethylbenzeneamine).

15. A process for forming a secondary diamine, which process comprises mixing

together at least one ketone or aldehyde, at least one acid ion exchange resin, at least one
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hydrogen pressure in the range of about 14 to about

150 pounds per square inch, or Il1) an aliphatic
w@raover4g28di am ne, and wherein said process i s HEOMULL00E7696

at a tenperature in the range of about 200C to about

hyd} et%ghg\rg%%e?{ fgggyg‘risq%gggﬁr essure.in the range of about

oun apes; nch, such that a
D s e cwherzinysaid priinary dlgmfmlﬁedherm theafopncuf @se bazena riag paving two

|
aI d hym §;‘§‘EPS gé ttﬂ%rllr\é@g 1‘ﬁttﬁbe§>?1'nd(1f k&b ‘B@ﬁzeﬁé rings connected by
c hatdkyepehrides ang havingoReA5RATY BIRIOETEED %Tb??@h ripgfwhesein at least

car &Wp@tt@iﬁﬁ)rthblo &R phiRARPLRMG Btoupdat b ﬁ?dr@éenscﬁdnﬂ as a substituent,

ket on S an atlc strai ght,c a branc
o B hreBralmRengicH dsadt s bEORIE ot ek shesolng metal
16, reagent & dvareaieductait tritgtimgen oithalhydivgdeation catakat, wirrein said

an dh}aﬁ‘ rge%ﬁﬁ&p%t%%gﬂ%n%&hyin%ﬁﬁ% (f%nc%rbo %lﬁded npealladlum on carbon,

cycbm@kﬁh@ﬁbﬂe@ﬂ pept anone, or 5 nonanone. 21. A
IT) Pr OGRSRirAid Prifthd! dlarkmeqs elﬁ@r\ﬁt‘ﬁ{eefbﬂn Sfbfle B&ZHnd ARg having two

exchange resin i$S a sul fonated divinylbenzene/styréne
copBilpRRY AMINY SrOURS PCI8E Jings Which@Primagy 1asnigp SIoUp{Es Biefp or para
Ealdtéldﬁwd togRhatlep or B@ethe fcblgn bthWoQﬁﬁﬂerWrIn@s donnected by an alkylene
enation _cat al an erein

oot ERGEERR b8ling Prnes P M St heR e HRREE R0 En oro
as fo ]Elmamamqmeulebwi dtey dngceir byl groupramd suhregeinl saidl hgdrogenation
sai

sq u&’greg{ flgﬁc éolvﬁ%&ﬂet‘éﬂ%&%&%? glﬁhr?gifro g%g ?H{Shqa&é'rdg@#ﬂgﬁorp%ialys’& where
pr o Bydiggenation ﬁ@tﬁiyms\ﬁﬁﬁﬁdéﬁi plafiapg deeasben, shlfided epafladium on
i s @hr&ﬁ{ Qflﬁmuﬁﬁﬁk thére@ 61 19 Bl ect&®irbn th@gﬁaﬁb cHREPRE of palladium on

R T R A - e hydrogen

sai chlfadd ok 4t dsaseeasngeg aedjor i s a sul fonat ed
III)dl V{JvHé(njef?le{H(? ﬁgénsaigy fh%ﬂﬁn SDQA Xf;ﬁ{ atic tpﬁff‘na?r%rgi Salgg,n% wﬂerein said

hydrogenat
cat b)rdy@enammagmbns @i hydlsé@ tnams raggémdlsmhvmgnwltgl s¢agewt, a borane

SU' lfeﬂg&%tplnaﬁﬂlcﬁ&iégno@lt% gft%gbr gﬁ%logg:a%l?srq fﬁg?@ﬁl éaghm ogenation
s ?a)tﬁ&fﬁ l%fléﬁé?q @awwwamoan%%ded\m@ﬁ@m éa?aabon or a mixture
ar offetebf; primary diamne is in the formof one benzene
8B B RE TR o 01 0up on Lhe ring. and
r el Hi.i veAtpooeesciior firtnéng a @éminApwlnicke pmcess compEkesi mix2fg together at
leastRRE REBnS B AdMFHENR 18t ALRW AR HHBRadel AWiRRRY bt 1DEt%Se primary
diamine, wherein said primary diamine is
I) an aromatic primary diamine which is either in the form of one benzene ring having
two primary amino groups on the ring or in the form of two benzene rings connected
by an alkylene bridge and having one primary amino group on each ring, wherein at
least one position ortho to each primary amino group has a hydrogen atom as a
substituent, or
1)) an aromatic primary diamine which is either in the form of one benzene ring having
two primary amino groups on the ring, which amino groups are meta or para relative
to each other or is in the form of two benzene rings connected by an alkylene bridge

and having one primary amino group on each ring, wherein each position ortho to a
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to about fifteen carbon atons, and wherein the

hydr ocar byl portion of said ketone or al dehyde is an
woabigai2sc strai ght chain or a branched ali phaCiras2005/047696

group. 27. A process as in any of Cains 15, 16, or 18

V\hebghﬁrﬁﬁhgm%%méérg]z@ Q&ngk)upa& aromatic primary

di am ne ‘whi ch s "sel ect group consi sting of
1)y | 32n giphalis @gMeR ABTHRRI 1, 4- benzenedi ami ne, and

sudemeidalrﬁlae@lgf@efhe@e or aldehyde is a ketone, and is
acet gne, I dj met hyl - 2- but anone,
o by ABTRES atiodeim [ RS aHRSInER i gt agedhs i g1 & portion
of Giddimaimerferm@Bin Glajm b6 esda hgdioperatian Apeh’, wiesigi n sai d ‘

pri gﬁ;&%{ Sﬁg gﬁnfbfer% Sﬁ’f#‘}‘e anéln%tjlﬁcl): ghgﬁa §¥ ﬂ Sxy@rpgenatlon agent is a

1 3 hybidedrrngfen e, @d@SQJVMg nixtalzeagedt, arbionae rethastaityor hydrogen

s sty AR Mt o i

cat Blajaym;oa cathon; 3R caskork oha matKaradhereef, and

th ewhyldfailgpﬁnt@fyfﬁﬁnhhe irfl0Nai 96 $AT)Osal %@g%p%t%g%%ﬁﬁﬂ? adissolving
ran u square in

poun gta? FEFY d’lﬁ g gmgﬁl?: W‘tﬁf& dﬂ’ggp?ﬂf’é’s‘? 333? t, Wheze é?l%hi‘émgenanon
wh ee@almstsaswlﬁmd platiyumlioarhrben) silfidedapal Biddit@bh cardoh "R EYmixture
di affeper W hsgéaléc&df’ﬁ%n?g{e%? inr (%%l%tre]r?&(%rp%ﬁgdlc 9 %\%Ihc%%blé)ggplgtfinum on

1, 3-benZenedi am ne Iram ne,

t hecaihei 38 A myixase of bothof thege, suhient ysedwitbdyilmgem sulfide or at least

ran@%gﬁfonga@l@t 50 to about 125 pounds per square inch,
wherel,n sai d. ket al dehyde is a ketone, and

Sucﬁghaﬁéé?“tﬂ’i‘gary RiPE 1 W‘gket one,
3, 31&i neAlpydeeds fmuf(ﬁ'ﬁﬂlli@a se@onﬁﬁi‘l&lbnﬁnd?%kﬂhﬁﬂé&ss comprlses mixing

s G2 s SR Rl SR Braly e o
ddrpdatipugi mﬁanleon, Sllﬁﬁechmlladmmnn carton| am@raymithaeaiheeeofiand at least
One| ﬂrﬁnzﬁ? d?ahﬁﬂ@t\izl&‘erélﬁ |55qgrpngiir¥a wherein said aronatic
t

primary di,amine is in ormo? two benzene rings
D coriet ?‘é‘aﬂ‘byﬂ%lﬁrYafPRl}?P’@ﬁ@l@? iscriferindhetopinmg oop benmenerting having
am N Gt aﬁﬁhtﬁ@@ﬁpsf (blﬂﬁe rinp OF Bi the EntbAvK BE£RGe ﬁh%éj&ﬁmected

ShoNe and wherein each primary amn
gr oJ’p |%ﬁ)ﬂ§?eobrb‘fgeﬁ§]p J2Y108 QPF PEMARY qopEo §FWI Oé‘rF@"]bFlP&g’éhefem at
31.least pnocp@smoasorﬂn tangachfpriGiaay aminkb grollﬁ hadra Hydlrogen atom as a

wheg8kiu &d%h&@i'ny a &§ 1§ gOl‘lﬁl‘.l%te %%tranéﬁ’eolﬂ FShe range of

primary diam ne, an réeirn eac
or tabout WL mrabm:at V2616 aad graimragentphasaeoﬂﬂtd nge bNaboyit 14 to
souf;“riom one to’%@bout si X carbon atons. 32. A
process as N PEi S HET WePei n sai d ketone or al dehyde
II) hasaingromatispriroary didminkevHidi is @vthel‘gn d’ﬂ:aﬁbﬁﬂtoé bh&bénzene dng having

f I QWoRRoy Lo 21 O%

hydr ocar by pore%T lgp %?‘q}s%rll%é lﬁaﬁper %/rg pﬁge%taorpara

al Ir qu weaeh gﬁh@mr 18 Hetha form @f two benzene rings connected by an alkylene
bridge and having one primary amino group on each ring, wherein each position ortho

to a primary amino group bears a hydrocarbyl group, and wherein said process is
conducted at a temperature in the range of about 22°C to about 140°C and at a

~ hydrogen pressure in the range of about 14 to about 150 pounds per square inch, or
IlI)  analiphatic primary diamine, and wherein said process is conducted at a temperature

in the range of about 20°C to about 140°C and at a hydrogen pressure in the range of

about 14 to about 150 pounds per square inch,
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branched al i phatic group. 33. A process as in any of
Clains 15, 16, or 18 wherein said primary diamne is

WO 20p6/a0528 omati ¢ primary di am ne, wherein sai dP@EI/USEROI/®47696
primary diamne is in the formof two benzene rings

onnect ed n al k ene, brldge and having one primary
Sucgﬁ]i“ﬁé‘ Sﬁ?%’éﬁ‘%'éﬁané‘élgﬁyh - wherein sai d al kyl ene bridge

has19.r onAgmecesasiinany of ﬁlﬂe&mscla; I or 48 eimsreimbid Rétoneacildehyde
has? Ok Lematr%1 %g]t%df(’%&\i;l# éh%ra@?eh@nor para relative to the

erei n each” hydrocarbyl group ortho
a) to ﬁomrabnatrtilrearﬁ) Ao fidigpn odrbomatomsonati ¢ pri mary

p) di ame [ éFien %ftseldqgﬁﬁk i 'aﬁ aBBEARNstA M B hain or a branched

ere| sal tone or al as from about three
to & EIC:‘:’FOPPeen carbon atons, and wherein the

hydp@car Ryrodes 4d i@rn fofsz@alﬂls Kst m)er 08 mb&ﬁhyai@ketan@ar aldehyde
atic stra ht C a bra

is k5000 app Rycalodin metRl bRt iRl 3 Fimetyl Ahdtne cqmpthy-2-

permnom,rqycld)hevmnnﬁae |4shdpt@noac1. caSarombhanepr i mary di am ne,
whes £i n ﬁf}ﬁﬂc&%?&@l%{ LPYB W dIR 519 a%lfp{olﬁl Fancgmresm is a

am Ao 8@ aorra I C primary dPam he
sulfmeteﬂdl\amd nZgne(stErgnd 6PPAYOeFs, wherei n sai d ket one or

al dehy de Ah@scekd 4Th Tpakt IStJ}rleavﬂe?elﬁ‘E’ﬁHh (.fh‘oﬁérﬁﬁﬁn ﬁQJ@%ydrogen
gtq&'ﬁ wheérein Lyhe hydr ocar by‘% rtion of sai %8 de
witga ]a)éﬁ%lé)n catalyst, ap m]i]ﬁ{qlrbsaé Pgﬁagﬂnag?%pzﬁalwt 15, sulfide platinum
on barBe.hed al i phatic gr oup, and wherein said acid ion
exchange,resin is. ted Ibenzene/ Lene
copthy et P sSip At 2L WAL Bt WALETRESIR SlelfoCaf process
is ip thenapge ofi ahprintnie pcamtld; peraaquar: amrdat to @beirti 308 PpuLdsareic sguare inch.
Wheﬁ?' n 3&&:&%%’ QsLﬁQﬂ&WIIS Aot Qid AT éjoraalcwh H@fs% ketone and is

am no group aromat | c_primary diam ne

aceie, t anethut eyl ketopen AS8ohmethmdriaitanossi d4ﬂ@@tbyﬂe2-@ﬁntan0ne
cycl’dlﬁlﬁm% Bz plah&HB, AR 03LhokidhoRE WRerdOsHid fatidt ﬁ)ﬂ%)&h@h@@[’esm is a -
sul%pa%ﬁ &bwgéeen:zgnez%}?rgg %{po y%(rm‘ebrg\lf/p%glra}s‘!{ng@p{ fo'géc’%:tlog agen? 1sehydrogen
with rafhydh%dnaiionmhmyst; agd ohpreimdaid bBydrogaiatiomyatalggtanailfided platinum
°n§% i's hydrogen with a hydrogenation catalyst; and

erein said hydrogenation catalyst is sulfided

pl a2$-numianocsss aroim. ang®f Chaimisdéebs oad 8 iwheraiy said pamanndiamine is

1) ak aronddic p?ﬁn&édfﬁﬁﬁﬁee hhe Rk ﬁlcpﬁﬂoﬁﬁfﬁ plqhﬁﬂ] A8mir it {0 th&Form of one
ar Orratl primary, diram ne, wher ei F sal

berg RGPS g HNOPTITRATY ATHIRSTPBRSATSC TR aB@ Pi‘g‘éFFén $4iggmary amino
gro0phae aicslobpar@relalveyd ench cbhetrdge and havi ng one primary

K
nas 20 onf ARt Gl e kP G S Blobiy Ry RO EFutthree
to abputfifiegn aarbomwatgms gmdivehenst thedydpaarky I ppiraen ofsaiddetdne or aldehyde
is aﬂ'a‘ﬁ}?h&{lest}afggg%n SRS b REKER! T th?t?c é}Xﬁ;S ocar byl groups

rrmary am no _gro aromati ¢ prlrrary
di afi-ne ArRsoesss acineyfof &hltrﬁéSg}éa@p 18 Svhsredn paidy pgmary diamine is

I) é}FtafoﬁatlcePMEry HRaROMtlich R kdlbote @ TEONItNE WrQFH Bbnsistdg of 1,3-
ben%gnercrl?a{n%ng ancs P%sb eneHPamme and wherein said ketone or aldehyde is a ketone,
and is acetone, methyl ethyl ketone, 3,3-dimethyl-2-butanone, 4-methyl-2-pentanone,
cyclohexanone, 4-heptanone, or 5-nonanone.

28. A process as in Claim 15 wherein said primary diamine is I) an aromatic
primary diamine which is selected from the group consisting of 1,3-benzenediamine and 1,4-

benzenediamine; wherein said hydrogenation agent is hydrogen with a hydrogenation catalyst;
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37. A process as in Caim15 or 16 wherein said

primary diamne is |l) an aromatic primary di am ne,
wounheveisst he hydrocar byl groups ortho to a priP@®RMB2005/047696

am no group of the aromatic primary diam ne are

wHegdife ﬁl@ﬁ%/cfrf) gé‘ﬁ‘aﬁ&?caﬁﬂ%‘t' B sﬁ?ﬂﬁé\gﬁﬁﬂ&ngﬁ c%?ﬁ%ﬁd whERY the hydrogen

m xt ur
Prﬁ?‘b‘p 3 SFAP BI9GCSAT 1 tﬁ% favge obaboatt 4 ngends rpassquﬂtﬂwgkb@mbout 300

ponﬂiﬂsqmts@aa@muh fifteen carbon atons, wherein the
e is_an

hyd b Qrtion d ket.one, or .al de

al>/| :J ;? |r é&/ gf&g?sgér?t mc@ﬁ’lnﬁ rVRETER SAichRrimap fgﬁlafqeds I) an aromatic
prigranudiaméredvhibleisselactsdfrdmahé group bosigting b@B 3Flﬁﬁteﬁledﬁmﬁne and 1,4-
belﬁéhg&i&ﬂf&dwﬁér\é@){é Efd}é&%réésﬁ{ ed“urmg%% n%cess 1& 1%meﬁgnge of about

pr Qcess asS I n n sal
S0 tq aboyh 12 pavads Eerrsﬂumrryhoﬁnémheeemmékemne om&dehyde is a ketone, and

is hydéfdh@arbﬁé{hygr etups @t&ﬁko By @nﬁ:rtﬁ}m? Q{ngo ﬂh{é‘ﬂﬁd% pentanone,

arona I‘InHI‘ i am ne are ‘sel ect omt

Y Cd? n |h§P oP%/?TEPW(’neet hyl , isopropyl, butyl,
and3fi xt Wﬁswxﬁ at mmf@mmsqfs llblecﬁrel SQWMﬁ salali)@hmary diamine is

)} M{) é (ﬂ ou(fr %%tsag(rnggtg%u{)rlu% (ﬁ 5w gq?:lsn slald aromatic
Prlwaadlémlmﬂ:h in 3¢ fOAnplf dwedsnzepe |rmg€|cammﬂc@:8 byfmraéky‘lexﬁealbﬁﬂge and
haBhO BB prEmBry| aiBhy %1%‘(12 FT(H ﬁ? e% szl'{e): t84 '31 E\B’gd %eo%% carbon

rin onpéct ed ge an avi ng
atopy, ?ﬁ‘i?"’%‘e"&fﬁ §6h @Flﬁlﬁﬁ’ @ning gtfhlprlﬁ mgta W%ﬂelﬁtlgatcdthe alkylene bridge.
al kgl enF_‘Abprbd@§ ad'RSany IPOIARR 1501 GRRYE HEEE sfi@ DBHAry diamine is

i n. each group Is neta or
m 34 AR aS (ming S hesir RN { Bropp oEe do aeprimary
ammo) geban off th8 andineatieipninsay diakéieolng fivm ahedﬁi‘abdﬁt 4i% cé@rbon atoms.

ket gne, t e ket o
3 S%Idl megﬁq? e%_ gs‘:?l a(,ﬂglgnépgfhg%ghsall get%%%?r(fﬂ%hgde has at least one of
t ec@é‘?‘@ﬁ%ﬁhﬁéﬁéﬂsﬁ&shept anone,’ or 5 nonanone. 41. A

a) Pr ofi8mSabdt thibedH ¥bAAlt fifedh BRbdwatopl; O 18 wherein said
primary di am ne

pr| I d|a e I.s | n aronati ¢’

hgfgrogéq xbpaston p%ﬁﬂc{a H’ém@fl’ Q{@éd%ﬁ@sgxp, ighasic straight chain or a
2 4b1dndteﬁ)alhpﬁat1c@bﬁpll - 1, 3-benzenedi ani ne,
i her%lofet AP oc?éssn}fst 1?1ya|ny of éia?&gﬁg,nlebq Io{rjl nw%ere?ﬁ’] galgn pértnlél.{ye lamine is
II) ap agomatia prihanyeiinge, vhediie sdig hiverarie pearniydilmirdds indhe form of two

benEE&Ctﬁ%% c@ﬁne‘cﬂ:dgg%h ANidlche g‘nﬁéee i e @lng olﬁﬁé? ﬁl%fyoaré?w group on each

ringy é‘f Ff‘én saj¢ smdl%bﬁglge lzaStfmra ABAIED, abpuh’érmarlzmpmmamhmm each
pruﬁm laﬁhﬁ)@ﬁ@@i@ ,rne4a Waﬂﬂeﬁﬂ% to%e eﬁkﬂ@ﬁkﬂﬁﬁ%@ whe?ein each hydrocarbyl

y S, 23 fo]lé wherein said prinary
o SR ey aci®.gFosinate SPMAF DFiERR#HEINRHRE Romene to about
six saben tatuins, vdrerdiin ealgrl«atmleamnﬁd&ydeﬂ gafrom about three to about fifteen

cartom g BE 1 EreTE ¥ rpeadby BRRERET aRRRB e e s mtiphatic
stratghépl@ém or gh@nqhe‘ql allphatlc group.
met3ay| e%?fo%@%a@ i8I Y4 &elméﬂ]sﬂﬂ%mm\qgﬁlgﬁlfheﬁﬁlfﬂl alromatlc

ket one .or yde i s a ketone one

PringaTR SHamine .oy erel@ Jogcly PrEesAFPylLrawR arbmés a primary amino group of the
aroratiepriythry 2igaine HaO M one to about six carbon atoms, wherein said ketone or

aldehyde has from about three to about fifteen carbon atoms, wherein the hydrocarbyl portion
of said ketone or aldehyde is an aliphatic straight chain or a branched aliphatic group, and

wherein said acid ion exchange resin is a sulfonated divinylbenzene/styrene copolymer.
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cycl ohexanone, 4-heptanone, or 5-nonanone; and wherein
said acid ion exchange resin is a sul fonated

walzs/mysisenzene/ st yrene copol yner. 44. A pr ocassSI/BaR003047696
Caim15 wherein said primary diamne is I1) an

R
priryany z8 arethieavierein %016 h]zi‘ilrethjv]yl- @onptohthp to a primary amino group of the
arothafic BRRARNGindE Hb@ ’fro?ﬁ‘g Agl(?ql%ru? Six! cgﬁt{oﬁ%s%méi%eflmﬁ sead ketone or

met hyl enebi s(2 6- %L enzeneani ne ereln sai
alde¢fyde Basdrern pbept @?ﬁo Qutififieen grERoMAtOmS AV IRyein disdiydracarbyl portion
of saikatons bi alw@ﬂe isran&ﬁpﬂbtmé&a@amﬂtﬂ i) b@aﬂkﬂéd/aﬁiphht& &b, wherein

saic e Rl Aefl) SORARNenautL A B RBenibs whghhrandnyherein said
hydidgep@mmde}atarlm isgliaded platotunt on edrbot. 300 pounds per

Sq U?(g e ﬁ%oce‘s}ssas lﬁ aﬂ? 3¢ @fasimgﬁ 5 ' 16.3PYs QJhergi ar@ g%élgrylcgamine is

n sail amne is an a
1Y) a@rar@ma@c mraw.deanvme cwherm sad ajogic pun@rmamm is in the form of two

benE&{el s @gn&Qﬁaﬁ%‘}taﬁ ralk%le'n@ rid 80 arld RAVINBRAE brikBH arhifo %p(g}f)ton each
. car ban B e. hydrocar byl” portion of

rmé’eu qﬁFF‘é‘E said aﬁ%{fﬁ“ﬁ brifge ﬁiﬁcfrqre og¢ tyabgut %%@mbmatﬁmwhermn each
prlrnai@Ca&ﬁmoa@“oum 1Qﬁtﬂbﬂ@aﬁ&hﬁaﬂ&iv@ toathel dlgl@nrebidgenhfi@Rtdeein the
h d tl I east of rt he fol.l ow e‘% %thtsr act erl stics: Cﬁ%{@

YIS omya Oﬁtr 0 APTEBTYA0HNY 1 BSH Btk My Ine are
seleh;edrfmﬂmgroqunsxshng)bf ethll, ke h e poupyh bdhadd niistuaes of two or

Rl drehat traight chain or a branched aliphatic
mogrom ggoui)Aprocess as in Caml15 wherein said

prittary APEFeHesinClam dp ppHuvhereinspiderignagy dipmie is IT) an aromatic
prnﬂh? rd@Ahing aWHer% nl b Qiyﬂﬁ)c@ﬂbb/ﬂglroﬁpﬁ bARD ‘?@afiﬁ‘ﬁnefrﬁ AP Mup of the
four to ab tncte\ 8&5% %grrs wher ei n ga(#] hylethv] )
ARG UL, aIB‘(S‘F ffeoiegied diamythy | er ppLopistiettimethylsethyl, isopropyl,
andeyighures afitwa ostnors afittiese paiups, whleesiesaid keogk ck&lctelhfbdél[as from about

thre@ltgefﬁ)\égfmﬁ@ém E&Pﬁ% %E %gsf, \I/ltﬂerrgg the h??rolég.rbg p% 1%% qf esfa getone or

ocar
aldqiwdg]s@,@ Alphatic strai ghta:halph)a@ bxanghqdaiﬂlghﬂtlccgma;m ag} wherein said acid ion

excRARBG al duPBal Re dr ogenat i on
ag 515fﬂgllshy rogéﬁg&mﬁnﬁ%ﬁnaﬁoﬁﬁt al yst; and

Ahetei A FRFeRy o Bk Snwherem spid prigary dipmgnsds 1I) an aromatic
pruﬁ@tdlﬁmmepwhe&frbﬂﬁ hyﬂﬁ)ca!%yp gﬂ)@l@§ 8rtH§ td) A p@m&rﬁfanﬂcﬁgﬁ&p of the
R Hint B sEleDie A o B LI LA e uum 1
sroric fBord GEPPRER B o B Ep e e S fsopropyl,
but)gjram‘tm_myum«:saxﬁtweon mpoled iess grnepsgambwherein the hydro gen pressure during
AR A Ay o
Brocassas inddlainn 3§ hersssaigkarpmaigy rmmrarwwmmq:@ in the form
of t%ﬁ %Eﬁieﬁe %a/%ﬂcd}ﬁlb&% By &h @llfyléﬁe bﬁdé’éhrﬁ' Haphlgtdnﬁ Hfﬂaf@iﬁrhno group

on qaggﬁmwg,(e theerem SS?]L‘-FF ﬁlgalle_nle % éJehh om rolner:nflor Zbout al'lTeen ce:ar on atoms, and
wherein each primary amino group is meta or para relative to the alkylene bridge.

40. A process as in Claim 38 wherein said ketone or aldehyde is a ketone, and is
acetone, methyl ethyl ketone, 3,3-dimethyl-2-butanone, 4-methyl-2-pentanone,
cyclohexanone, 4-heptanone, or 5-nonanone.

41. A process as in any of Claims 15, 16, or 18 wherein said primary diamine is
IT) an aromatic primary diamine which is selected from the group consisting of 2,4-diethyl-6-
methyl-1,3-benzenediamine, 4,6-diethyl-2-methyl-1,3-benzenediamine, and mixtures thereof:
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di am nohexane, 1, 8-di am nooctane, or
3(4),8(9)-bis-(am nonet hyl) -

wda 2006yelszy 5. 2. 1. 0( 2, 6) ] decane, wherein said ket@mes2005/047696
al dehyde has from about three to about fifteen carbon

ns [B At hydrocar byl, porti on of said ketone
andg%’ggp%f}el%%eb?%(g’6édr18tgﬁég?12§f1?a&n%1ﬂ aight chain or a
br a#& hedAgirpgshnas o Jaioup] wherdinsaed ledtonesariallichgdaisiakeatone, and is
ha eS| | f208: i_yi Zepe [l
oo e S b e L AL P SV & Pentancne,
CyciphexBIofRt-BEMAnORE OTpY RORANYNG| ani ne is an al i phatic
prigary Aipddtebias iMORIMI1B of 86 WhéreinRRRIPrin Y IXBiNe is IT) an aromatic

SR B8 STyt o8B et 1.
benzenedyamiog, 3, &diethy0L22methy He,8 drazenadidmides ard mis@icd theeédand 4,4'-
eSSBSt 83 AL BRE s T 5 e, o
acetopel o st o reshylAnkgiongo rfe.?»-démeﬁéyh_adammc, 5 irmﬂh}'l-Z-p_er’ltanone,
cycRIe&SRRe a8 héftafdiR] 67 SLBoNMABHE IaRd SRetbif ifraLid iGH &BnBie dsin s a
) an aronatic prinmary diamne in which at |east on

Su}gﬁf}%tf:i‘ Abinydberene/ Byrsue FORLYMsEr v ani no group has a
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wherein said ketone or aldehyde has from about three to about fifteen carbon atoms, wherein
the hydrocarbyl portion of said ketone or aldehyde is an aliphatic straight chain or a branched
aliphatic group; wherein said hydrogenation agent is hydrogen with a hydrogenation catalyst;
and wherein said hydrogenation catalyst is sulfided platinum on carbon.
48. A process as in any of Claims 15, 16, or 18 wherein said primary diamine is
an aliphatic primary diamine, and wherein said aliphatic primary diamine is isophorone
diamine, 1,6-diaminohexane, 1,8-diamihooctane, or 3(4),8(9)-bis-(aminomethyl)-
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53. A process as in Caim52 wherein the process is
conducted as a conti nuous process. 54. A process as in
wWOoGh@imfa® wherein the process is conducted asPaT/US2005/047696
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in the range of about 20°C to about 80°C and at a hydrogen pressure in the range of

about 50 pounds per square inch to about 125 pounds per square inch.

52. Anprocess as in Claim 18, which process comprises concurrently feeding into
a reaction zone in which said hydrogenation catalyst is present, (1) at least one ketone or
aldehyde and at least one primary diamine, these being fed separately and/or in any
combination(s), and (ii) hydrogen, wherein said temperature and said hydrogen pressure are
continuously or substantially continuously maintained during all or substantially all of the
time the concurrent feeding is occurring, such that a secondary diamine is formed.

53. A process as in Claim 52 wherein the process is conducted as a continuous
process.

54. A process as in Claim 52 wherein the process is conducted as a semi-batch

process.
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b) the hydrocarbyl portion of said ketone or al dehyde

is an aliphatic straight chain or a branched aliphatic
W@0e/po4sB2. Aprocess as in Cai m6lwherei n saiBCT/US2005/047696
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of two benzene rings connected by an alkylene bridge and having one primary amino group
on each ring, wherein said alkylene bridge has from one to about three carbon atoms, and
wherein each primary amino group is meta or para relative to the alkylene bridge.

63. A process as in Claim 52 wherein said primary diamine is I) an aromatic
primary diamine, wherein said aromatic primary diamine is in the form of two benzene rings
connected by an alkylene bridge and having one primary amino group on each ring, wherein
said alkylene bridge has from one to about three carbon atoms, wherein each primary amino
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68. A process as Claim52 wherein said primary di am ne
is an aliphatic primary diam ne, and wherein said
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amino group has a hydrogen atom as a substituent, and wherein said process is
conducted at a temperature in the range of about 20°C to about 80°C and at a

hydrogen pressure in the range of about 50 pounds per square inch to about 125
pounds per square inch, or

II) an aromatic primary diamine in which each position ortho to a primary amino group
bears a hydrocarbyl group, and wherein said process is conducted at a temperature in

the range of about 50°C to about 130°C and at a hydrogen pressure in the range of

about 50 pounds per square inch to about 125 pounds per square inch, or
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atons, and wherein each secondary am no group is neta
or para relative to the al kylene bridge. 73. A
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76. A method as in Claim 74 or 75 wherein said secondary diamine is in the form

of
i) one benzene ring having two secondary amino groups on the ring, wherein said
secondary amino groups are meta relative to each other, or
i) two benzene rings connected by an alkylene bridge and having one secondary amino

group on each ring, wherein said alkylene bridge has from one to about three carbon
atoms, and wherein each secondary amino group is meta or para relative to the
alkylene bridge.
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77. - Amethod as in Claim 74 wherein said secondary diamine is N,N'-diisopropyl-
2,4-diethyl-6-methyl-1 ,3-benzenediamine, N,N'-diisopropyl-4,6-diethyl-2-methyl-1,3-
benzenediamine, or a mixture thereof; N,N'-di-sec-butyl-2,4-diethyl-6-methyl-1,3-
benzehediamine, N,N'-di-sec-butyl-4,6-diethyl-2-methyl-1,3-benzenediamine, or a mixture
théreof; N,N'-diisopropyl-4,4'-methylenebis(2,6-diethylbenzeneamine); orN,N'-di-sec-butyl-
4,4'-methylenebis(2,6-diethylbenzeneamine).
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