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wherei n each position ortho to an i mno group bears a
hydr ocar byl group, and wherein each. imnd
hydr ocar byl i dene group has at | east two carbon atons.
The aromatic diimnes of the invention can be
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each R may be tQe,sanme or different, and eachNaR®is a
hydrocarbyl gropp, Ris an alkylene bridge, gnd each
Ris a hyRfocaphylidgee group having at Meg R*
carbon atong ¥81 Anot her enbodi nent of
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each other, and in which each position ortho to a
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is in the formof tw benzene rings connected by an
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where each R* may be the same or different, and each R" is a hydrocarbyl group, R® is an
alkylene bridge, and each R® is a hydrocarbylidene group having at least two carbon atoms.
[0008]) Another embodiment of this invention provides, as new compositions of matter,
aromatic secondary diamines where the secondary diamine either is in the form of one
benzene ring having two secondary amino groups on the ring, which secondary amino groups
are meta or para relative to each other, and in which each position ortho to a secondary amino
group bears a hydrocarbyl ‘group, or is in the form of two benzene rings connected by an
alkylene bridge and having one secondary amino group on each ring, wherein each position
ortho to a secondary amino group bears a hydrocarby! group, and wherein each amino
hydrocarbyl group has at least two carbon atoms. The aromatic secondary diamines of the
invention can be represented by the structures:



[ 0010] Anot her enbodi nent of this invention is a
process for formng a secondary diam ne. The process
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primary am no group on each ring, wherein each .
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carbony! 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
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CH3CH2 CHzZCH3 H2N / \ CH2 NH2 CH3CH2 CH2CH3 which
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the processes of the invention do_not necessarily
produce di am ne(s) wHire i Gl oups are

secondary in 100% yi el d. the term "aromatic
secondary di am ne" i's usg lefer to conposi tions of
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ring, and in which (imedi ately

adj acent) to and pgpo group bears a hydrGhgithyl group.

The hydrocarbyl "groéips on the benzene rings may be

t Ivehichaensesents afiotheenagticularl praferredasomtic primeny giamine in the processes of

hykb oigeéntish, lgdraﬁums calfedt Mipt-arethytenetis(2,6-d@thylbedzentamine), 4,4'-

%@ﬁ}@eb‘ﬂ%éﬂeﬁ?ﬁ@%@r %ﬂp%ff?,)%l e eg%gf,?-lﬂa}ﬂmoc.lﬁﬁ&lymﬁx\ﬁe.

QY] ¢ ehils the,tam "seropdapy diarging’ is used jhrpughout fhis dogpept to refer to

ddilines Godlincad by the peorydses dfethizyihventiondint widchl bothe amivh groups are

: y iy i . ‘. A

r?%“ﬂ"ff' o ggﬁe%%%‘a%ﬁ’sﬁ‘ﬂe f’"é%ég‘?) f?*g"gé““gﬁ%"t‘h%‘a&*‘i AT

| {hlRD oglv A OF i amink eRouRg = ShrenaaR (R IR gther i growp i primary),

adibeit esvally mrsmall pmpunts, thecanseithd praeesses pftheinvention do nof neqgesarily

?g}d&g&_ diﬁniﬁag%lﬂﬁgs&faaﬁn@grodw dreQEcRRMY in JO0HIFelAr m.?n {heterm
e 1mno group. Prefer :

ol S8 Bt LA 0 Aoy Bl s o

asenseaily inclide propigtic dipmines inavhighiong Aming Broup rssondasyand;ihg qther

abinio @oupUIp Primary| except Bnimpadtics Praatan isuallyXn cmalbamounts) in the

alQWRtic &%xﬁ.h&lﬂkaﬁﬁxjxe\i preferred hydrocar byl




groups are nethyl, ethyl, isopropyl, butyl, and

m xtures of two or nore of these groups. Here, the
preference for butyl groups includes n-butyl,
sec-butyl, and t-butyl groups. The al kylene bridge of
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part|cularly preferred aromatic diimne of thls type
is a conpound where each hydrgcarbyl group ortho to an
inzino group is an ethyl group and the al kyl ene
bridge is a nmethylene group; this is especially
preferred when the imno




hydr ocar byl i dene groups are isopropylidene or
sec-butylidene. [00231 Diimnes of the invention
havi ng both im no groups on one benzene ring include,
but are not limted to,
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' aE@c-rL%tygﬁ’%-(b 9“&:&!&)136 uﬂét@x q3c &%&Eﬂ%ﬁé N% 'dfﬁopx%ﬁyhdene (4,6-
N, st 3 mefy oty brasediampine. TN G e e et Wit 2 methyl-1.3-
dl B@b&kdxﬁnml NW'%M&OW&%E@@ME}-memﬁX ; 3-bh:7nzenedxamme), N,N'-
&W b A8 ASToh - Cmélhyif BWenzendRinfhY), NN-disopropylidene-(2-
B N N
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hy 1,3-
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N aneﬂedzmne)b O Hdi-deprimtyfid ée-(456-Wieshyb Rralethgl¢ 133-Bendknediaming)pand
yl haResaggene) , N N -di (I - 9

Cﬁ@w é’}/l i h%l den?g %g,?frgl‘geéﬂ&éht?o%en?wﬁ&dne 1mmo grm}f) ison each
3 o -twet Hheneenshi rifgs, Gnduden NiN'ydiiseprepyiidans-A2ymethylenebis(6-n-

pyﬂieﬁén&mﬂix )N, Ny di=séc-Bitylidyne- T2 M@thy Rnebis(6-n-propylbenzeneamine),
| Sg%l?)g:d’eﬁe- g'nlgleﬁu%?}{ébﬁg?ﬁ?%%y@%&zegeamme) N,N'-di(1-

dlethylbenzenean1ne)
N, N -di -sec-butylidene-4, 4" -net hyl enebi s(2, 6-di et hyl be
nzeneam ne),

N, N -di (benzyli dene) -4, 4' - net hyl enebi s(2, 6-di et hyl benz
eneanm ne), N, N -di (2-heptylidene)-

4, 4" - met hyl enebi s( 2, 6-di i sopropyl benzeneani ne),

N, N -di cycl obutyl i dene-4, 4" -

nmet hyl enebi s(2-i sopropyl - 6- net hyl benzen am ne),

N, N -di (3-net hyl - 2-cycl ohexenyl i dene) -

4, 4" - met hyl enebi s(2-met hyl -6-tert-butyl benzeneam ne),
N, N -di -sec-butylidene-4,4"-(1, 2-

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

A ~




met hyl enebi s(3, 4, 6-tri pentyl benzenewni ne), N, N -di (4- he
ptylidene)-3, 3! nethyl enebis(2,5,6-

tri hexyl benzeneam ne),

N, N - dlcyclohexylldene 4, 4' - met hyl enebi s(2, 3, 6-

trl nsaeﬁmz yleneb: s(s 6-dxh2x;ﬂbenzeneamure),N N'-du % ?hdene
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posrh&dxﬁéhc@iﬁ&'@% ﬂf@ﬁﬂéy i océ a@ﬂjmﬁm&-bﬁt%fﬁnesfs‘ %ﬂ@fe){ebls& 6-

o‘ﬁ oup be,ar rou
ﬂ@g ?)ps ortho to the secondary am no groups
on t he benzene rings may be the sane or different.
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aprhip Whishesaehnogitiane t%a@a@ﬂ te # spgondpryl aming group
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t ohMbylsgroupcoahcbmmheesemdmy pniabd groaw | Breferield Rydadckiapl@roRips on the

br péhgéhe Hags (oftRNoMH \Rcdridard Bito cf%{\ﬂbﬁ@f thEBERAR s@JoR %‘RB& are

preferably, the al kyl ené bri as one or

atons; highly preferred is an al kyl ene brldge haV|ng
one carbon atom Le., a nethyloene group. Particularly
preferred am no hydrocarbyl groups are isopropyl and
sec-butyl groups. [0026] Throughout this docunent, the
term "am no hydrocarbyl group"” refers to the



hydr ocar byl group bound to a nitrogen atom of the
aromati ¢ secondary di am ne which hydrocarbyl group is
not the benzene ring to which the nitrogen atomis
bound in order to formthe aronatic secondary

di cal

e
ab@éltm! M&m bereupstateanathyl, n%ylwwwamgu an@ma@ges of
”H)twb&xﬁrédfhﬁd gPoupb. Here) the Picfefdhoé for bubyl @oups idluded b-butyl, sec-butyl,
o St G ol TR dfygent bia o tiotefn bl A rom
gr Gupt abentisixparben mommmferphly,abwkylw fridgs #lﬁofrpnamr%a ut three
Ex zapbestofs. Moretpaéferably, theslkylene beidger Hay bneQst owig sarbonatont$chighly

. B G0 oA . e

3 prefs sro'alswd@qpropy agd grs 'a! MUPY |
cyqﬁomle ntmrougﬁolﬂ this doduinehis YRl tege MHmino hydrocatbyl @rapt efeyd to the

| Soﬁ}mcarﬁ??% Wﬁ{dqg %ﬁo%mwx* the aﬁﬁ]&ﬁhc F&W' diamine which
cy &¥dserapby] srmsuﬁaﬁvbe cAgenp ring ¢ 62 Whigle b Al ﬁwgena@&blé ppund in order to
be ffioripl the d2oratidisecohduyy dieming.l , 2- phenyl et hyl, |

Y oﬂyd of2h thé&ond dlamme generally have
e e

[0 mkhanwrmhdemdwb yr aiomaticn Beferdblylithe ewing bysvoeachylygroups
amm‘é@tréi tHath oP Brahdhed FrduipS Raving hidm Firesd éboﬁk%&%arb&ﬁtoms

d |
SuERAERE %f?f% e%mwﬁ?w%‘«?%waoi%' il oK. ropi, oot 1-
hy dyc&npmpwylhy@n butyl, see-bhtyh; eyolobutyls2-ethbutyld @&methﬂﬂrbub'm -pentyl,
H@H 2C§1al Eyewden{ lgrpmnhauyxewéﬂeam,t b §Rlobént@RyQUthexyl;

seels%%lgaz b PR oty Ryl bt B, 4.6 bR oy,
DG xRerk Faoms ey M1 wmdatsavhageryl bith S drasthyborzsh L phenylethyl,
Weilﬁﬁényﬂ’ﬁxﬁjdpl -naphthyig2-nishttiyly0-nastiyletiyl gnd tivelike CPartisplarly preferred
“ﬂg 3 Sttt e UeRRpy RS soMBOE | 0 U0 00 ary

{00281 ﬁmc ¥°§°'!§'ﬁfy mesw%wsem%%wws 9 ae befgenering
r epmfemblygaabg/tﬁe secondatyl antnoogrigps irgtazelatiettéipach gtheruin sunltipreferred
t Déofbitecondarf fiafi iy thelinhtPhydRREt YTl y ébrabfy €¥bight chain or

a t he ‘am n r
"SR BuRy e I s 3 g i B s o Paicaary
ar pefaredars wowatifcsegonddny diamings inrwhmq therhydraearbyberowrchgtween the two
aNinehQ s&dbiidfy aminoQ@roupei & tefhly] drovip, WiIRZIR RO &mﬁﬁiﬁf hydtFErByl groups

h b
o 5 R B s ARLS i A il
r 47BN GEupss a cthil grgups Neaile preRfdhe W%&’P‘!‘Plé& ﬁmcgrbyl groups is a
pr ﬁétﬁ}‘l eRalp aidalisithietis avethyl grohy, and mixtuns thefeof, éspevially phenitise asino

"*%%3 9"9355}0 gfﬁﬁﬁrgv%yﬂ p31 group ortho to a

r 0 ro and, t he
al i@”éng °c§7rre& Rmitic seconda P@“@Y’% (%gﬁ%p ndaryamino group is on

e sqaelcofawd l;enpanefmgsr whbrmﬁetwotbhmemnngsarhmamd viayi allgiane bridge,

argavé %Qﬁrs%)ihm'y Qhind o@dthfa rElaeDD - the ﬁ%\:iél% bﬂﬂéémiA IpBirticularly

seco e? ent. aon

RS Yo Reron s, ieming 3 RS S Somitbd gt tofy prosabyl
but are not limted to,
N, N -diisopropyl-2,4,6-triethyl-1,3- benzenedi am ne,
N, N -di -sec-butyl-2,4,6-triethyl-1, 3-benzenedi am ne, N,
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triet hyI -1, 3- benzenedi am ne,
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Components of the processes of the invention A

Ket ones and al dehydes [00321 In the processes of the
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vi nyl ketone (1-penten-3-one), 3-penten-2-one,
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Y Q-k?mﬁée' rés‘i‘n as-lfﬂé*fcld &taiﬁt%%@ fothatidnioB th H]Yrﬁi'ﬂéd dﬂhe lifvedtdR. Acid
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primary diam ne. Additionally, acid ion exchange
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resin, and acid ion exchange resins can be




14 recycled. A particularly - preferred acid ion

exchange resin is sulfonated divinyl benzene/styrene
copolymer, in Hion form sold as Anberlyst-15 ( Rohm

and Haas Conmpany), in which the protic acid
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i tabl di d th
pr agess ?&W@‘* R ey D haents that can be
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Iike, for processes using aldmat i c prinary di am nes

in which each position ortho to a primary am no group
‘bears a hydrocarbyl group. Thus, for aromatic primary

di am nes in which each
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position ortho to a primary am no group bears a

hydr ocar byl group, the hydrogenation agent is
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with a hydrogenation catal yst, where 15 the
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hydrogenatl on catalyst where acid wll be present, it
shoul d be renenbered that, aslénentioned above, strong
acids can cause dinerization and/or polynerization of
sonme ketones. D. Aromatic primary di am nes



[0044J One type of aromatic primary diamne used in
the processes of the invention has at |east one
position ortho to each primary am no group which has a
hydrogen atomas a substituent, and the aromatic

:ﬂ%@?‘f@m n%l.s either in the form gf aon eﬁmugﬁnrgsmay

i nhambmmmavmbmmhmmmbmewm) Hygrocarbyl
al lyupd) Whi fréte oft i bERMieHgS) PRy B the SRy ordiffepeit. OVIRH Poth rimary

each,rin The benzene an

h a\z;@mo&qaxps fre po one g@f’ pﬁ%w 6@1@@({%@% n Qg} position
ri medqto to bachiothernorbihe nngarmfpmbly,wtnennmsmm StoHps ae meta or para
bf?a&n,e tJéa&go;tger”Wheng hg. o?ﬂighrc{%io uilé dré 61 100 benzWieaidgddhuected
or P AR Jldape gt Sy Favd o o o 68 F‘?%hf% V“%ch fimery
t 0 aminoigranplicmety or paraelatived? the alkylonedimidge. Thpelkylane the two-
a %E&eﬁ&ﬂﬁ%ﬂﬁﬁaﬁﬁéﬁ ofi¥ to BdEsix dadoRdtom€ pkﬁraﬁlyghe aibltylbﬁe bridge

co ﬁﬁ’e’té th n?o&%th%rg A %gxgétgrgg Slgg‘rre %re xﬁabw Qﬁ@éﬁqﬁdéﬂé Ha¥Ghe or
potwe mbpmﬁomsa énwmg;sferrgﬂr isfap raliwleye bridge having 9?&@9‘%"%\?%%0
gr ayu}oaa%ylrgﬁ)a%sp wnaapﬁsdaeblﬁme \benzbie ring(s), atekasldeseeibedrabongefor the

Th
hagmaag%/ﬁ" e ot thglgout SIX %WWE}G efé%g?iaeﬂ?zz&ﬁnng(s),
th&eahyrésppebaé gBUPEeAD haye §om oneabaut tyenty, s igon afgpspréferably, the

Cahj&ﬁﬁcaﬂiybg‘supsWeeﬁ'mafmdhhysnxmnatom;I ene bridge has

@ l’] t%m c? ﬁﬂu‘?é{ﬂ%% Ha v@J ﬂxﬁﬁry ainifidgroups on one
y R ingoc e O AP < PR bpgenediains, 1.4
ri bgizegediamire, %ahﬁdstbenm@amwélsbmppxl-ﬂbé-bewmngA -tert-butyl-

dij '313} He Oﬂ-g%e {1 IRbRzenvdliring b,‘SJdthiME%eﬂeﬁdlamme,

Sl S harSinea o A BB 2 i

pr bénzemediamine; ﬁ,é dldﬁwﬂ-ﬂ ddmmdwgnmpsd ﬂbée6'éfﬂ¥°¥361h3o§?éz°l‘ giiamine.
a boferrl Xroﬁﬁ{‘ OtHinaty difined &Qﬁéﬂo@mﬁ@hﬁn@@mﬁabﬂ dhe benzene ring

énr?i)ée/lﬁaztﬁlg I?nq% hav (r B)dﬂg% Eﬂ!ﬁ&l’g %EI% (ﬁ%ﬁrnﬂasg.rtgmgenoﬁom as a
1 Subistiuens instide, b3 nzenedamumé rlléch Giamine,

be [raskE Exaipleeof sditablefaydmalic pritaeydienines lawhmbone primary amino group

'is%gggcggﬁlwo en%e& ﬁc@@ ﬁ@th léhebﬁ(bEnzp:{éMné),Z 3'-methylenebis-
len

4 gleg;qq@gwpe),lzl g{rnq? eg%/ m ,_ -me ene 1s{£|enzcr\eamme) 34-

rrehia;ﬂy}eﬁeﬂlmydneahnﬁe)b éﬁZaﬁhﬂemhsﬁbenzzneamme), 4,4'(1,2-ethanediyl)bis-

b ﬁé}Pva.(iLa% :%ammz), F%(jzihﬁﬁyuﬁebﬁ(s%rt-butyl-
e zene am ne enzeneal

ergepeamiasly | 37 @%‘?2&#1&.%‘? ERARARRET g mellinetiscs-

pr pentylbengénawrnine)s 3t3érwﬂrg!embtsfﬁ-tp¢nrm}b9mammwe)g A rrethylgnebis(2-

ONg B IBAREneainite), ABA -RietHyfasbis@GR@cbugilicnesnemnine) tdpd'-(1,2-

N A e S A
Mastiorahis(SsridHeoPogylhs RzeneaminYs 3,4 -g}ﬁtleyéﬁ:peéus& 3-di-sec-
ar Bﬁtﬁlbexfzeﬁwnnﬁr,ywﬂ -methyleebis(3 Svm+tﬁhbwylb;nmcmme), and nthe  like,

O

gr g}é?erre{i %mﬁ{e]%‘g i g%eg g{n‘fﬁaﬁoﬁe' Qﬁry' pi 1s on each of two
( bg?ﬁé‘??éﬁ’ﬂ? egst pne mtwgnogﬂggg ca¢ ‘\{ﬂ ﬂgl’p 1S a hydrogen

3,3 nethylenebls(benzenean1ne) 3,4
nethylenebls(benzenean1ne) 17
- met hyl enebi s(benzeneamn ne),
- (1, 2- et hanedi yl ) bi s- (benzeneam ne),
- (1, 3- propanedi yl ) bi s(benzeneam ne),
- met hyl enebi s(5-tert-butyl - benzeneani ne),
- met hyl enebi s( 2- net hyl benzeneam ne),
- met hyl enebi s( 5-
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pentyl benzeneam ne),

3, 3" -net hyl enebi s(6-i sopropyl benzeneani ne) ,

4, 4" - met hyl enebi s(2- net hyl benzeneam ne),

4, 4" - met hyl enebi s(3-sec-butyl benzeneam ne), 4,4'-(1, 2-

et Qﬁﬂ\e&"ay 4!.11)&1(!?&12 irﬁﬁlﬁ@x luosas n?&f’egim eegrprlln% eand 4.4- methylenebls(z-

eneb| s( 2, 4-di pe
rreﬂ"? F\‘E’%‘P i& di i sopropy! benzeneam ne),
4, 4" - met hyl eneb| s(2, 3-di -sec- butyl benzeneamni ne),

4 4' weghy}emlﬁgﬁaﬁmmgl?mﬂg“&yl benzeneam ne), and

fﬂg)ﬁ o ,ﬁé‘noB\Fe){r tﬁéequ a%qmaﬁ{f [m%%mﬁg @ u% inthe agpge%?%&&e invention,
bembishés a prefgediype oftardnatis tpriowary diansing, iscw atomatioprimary dighine in

pr Wﬁﬁﬁ | r?g{ﬁ% ecﬁata btfiﬂﬁxgirn]éziinaﬁﬁloagroup bears a
B gwrg{ogm ﬁ%t}rp%y amine fither s n e%arg of S benzene

Pr gnehavmd t\m prmw amipe gronps,ondhecringtic pignmy) aminocrdves are meta or
t Y pita filatifé R'EAEH dthed) dr Th YheFdrRT 1Mo béhzent Fiftgs! cemfe&ai an alkylene

prg sse of t he R nvent m°?§5°up:@§'e§ﬁl}fg\p %ﬁ@“’g‘[’ﬁﬁ {uyspo% the

d| lmmennss( @tho wglms») generallythays up fosheui venty Pﬂy onatoms,

ﬁdhrﬁnﬁé\lﬁy)irdc&bﬂ gidupstay bt Bonedir Aifferdhe ahe alkylene bndge of the two-

I

o Ehihg J%ﬁ%#@@%@% %4%&9%?&%#@&8“*@&“ the bridge

hahasifigm: ans tgpbopithipe easbon tagise dpze praferahl, the alky has one or

pr twonEdybohNatoras; Odspetiatly Pieferradt 8 the alkplaneabri@bas n\metltytbne group.
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pr Pty apd mixthgs @fmaﬂeﬂe SEbese g0 ﬁ@* ﬁ% 'ﬂé &4? n-b“‘ﬂ sec-

grhuﬂsandnbumhgrom.nzene rings (adjacent to the am no

9" RURS) h&ﬁ@ﬁ@w arBANR prith a}ﬂlﬁﬁlﬁéétwﬁh\@ﬁ@%rﬁn Q@groups on one

at ons, drocar, roups ﬁﬁm

i Frging e et PGPS AR g S TN gech . R ne3C more
b eprefemed aromaticprimagyr diarinesihe eming dydroearbylgreuptpeferthliis a sirgight-
C BgHARbr BrMEREd-chAiR BRYIERb haVvidg flof ¢he G0 abdakSsif dasbith GMs.t Highly

gl ?Aeg?@ygﬁ% gyr E%gg %"E@p NBP'? lseérgé@ b@t?ll %(rid n*xﬂ&res of two or more
e sfdhesegroups,yhsreshe pseferarce for buty) atgnpémlum P&y, seg-butyl, and t-butyl
Megrbyps. elmendﬁraﬂy iEp:fen&é’«ﬁirb hrombify prinapy didneiies aobvﬂiughdlmdrmyﬁyl group

?;1%“?% F%ﬁzﬂ'ﬁ aﬁiuﬁ%ﬁ%;s e Té@}l&g , WHilE Yile: itwo remaining
gﬂg&rpsqreﬁ byl gy o e Wi '%a'ngxhgwp betygen the
b mehnetazpnmatyahunqdroms isanpethyl g;em &mkap of thertwé remaiging hydrocarbyl

ar Pof) More preferred
gr%u é isgnnﬁgmz%@&g: ggggggm&% aflethil a% IR iR foreprefe

8 Blried e b RV e P LB off e of
p rm’ gugsawhanethe ewgbenzase jingsi asmsoneested vin an alleylens bridge, and have

Mﬁpﬁﬂﬁg hmﬁlb E P p&th edlaive Yo the atkyRhé Bidgalt An @bpatisllyqireferred
atic o?fl
on

tdglfrmﬁne %t?cl‘lpa &?lﬁ)é) \Q{e%%dpglﬂgdr&%r@pgb{% ortho to
aracPriRAry gmino Froup, is ap &byl HPYR @ and;fh glylens hridgs i3 ARy lege gm“P

t VExamplesrof emomef pltefe&eda agpnaatip spnmdn;e rdiantifee ipcledee 8,6+dizm-biitylr1,2-
b%xkeng&gmﬁe, 4 Hf%ﬁétwr thaéhzenésﬁnﬂw Y b,4-@Rthyl-6RuEih-1,3-
groups. artlc pref'erred are aromatic primary

di am nes in whi ch the hydr ocar byl group between the

two neta primary am no groupd8is a nethyl group, while
the two remai ning hydrocarbyl groups are ethyl

groups, and those in which the hydrocarbyl group

bet ween t he




two nmeta primary amno groups is an ethyl group, while
one ofthe two renmai ning hydrocarbyl groups is a

nmet hyl group and the other is an ethyl group, and

m xtures thereof. More preferred aromatic prinary

di GHAiRdiafine, é‘k-ﬁﬁ'ﬂr?' r’%&trwaﬂs, erzghars\sga,gyr.@%% -1,3-

gr on e énzene r1ng
O benepsing, a%PE‘g’éé‘rﬁlw\g‘@F“e'B“‘!{)rlé R o 2sHpLesopropyl-6-
aniethylvig3-beneenbdipnine; 8,35 tam-propyg-n ;A@mmdmmmeﬂ,:ﬂdreﬂm Stsec-butyl-

t hF%&‘éﬁe‘aﬂﬁmﬁf 3 ﬂﬂﬁnetlﬁps &%ﬂﬁﬁt}lﬁ Mmﬁéﬂﬁ‘d‘rﬁxﬁéf ?\ﬁ Sf%'ﬂt&m?ﬁ fopyl-
e AL e

anprephbblen@neupxmhd 2 a'emadhbr;dnehe(3tﬁ-ddg-prqpylbanmedmhe);re 3,3'-
9" AkthRylenehi¥(@ 8RE:- ﬁa%utglser%{eﬁmﬂ & £ fa{eﬁﬁeﬂmtd'i ErBRRhrine), 4,4'-

E RSP MO W TR P T

2 methylbcmwea@aMt H‘y4'-(!..Zﬁthalﬂhﬁlhstkﬁdmhaaneamme), 4,4'(1,2-
4 &hdh@d@wm?(‘zr@fdlﬂﬁéb ﬂoﬁ»’yl@@ﬁh?&ﬁﬁﬁihi’é')] NQ;2'-methylenebis(3,4,6-

2,4-dijsopro

2 {FigE Yf‘v B 3 ety ope B R T SR Gencamine), 4.9-
2 raethy emabrxs(é’p-‘r.épt]imethyrirbttmheamu&)berﬁ,ﬁemhﬂnnm;;@ 3,4,6-
2 t&r@reﬂ[ yibefizeRéaRine), and thé 1ile "ORRA6naRIpRErred types of aromatic primary

3 e, ?Pﬁ"r ot Frptite, e 1 A ERASRE F i penacncamine), 4.4-
2 metlylemb S-diisonseny[bgnzencpmmine), cavd canmikiusgyh & 4-diethyl-6-methyl-1,3-
2 b%nﬁn&hztnﬁhé ﬁﬂﬂlﬁ’dxetﬂyléqbamﬂﬂﬂaﬁhmMne (DETDA). Throughout this

2, a%p e t ¢ S rg p(rjrﬂ r%ﬂo%ﬁ%g\ﬂﬁ 18%&1@' is gsed ét 153meantto

ene propy zeneam n
mﬂgrw e ok }‘f%&fi;@ﬁ'é gchin this)paragraph. The use of more
4 paéferrﬁt dngrhahqhum@z diamiles liry the gucressesaofi the presefit hventioh produce
etcg!\ﬁboﬁ[hﬁpi) Qen bn.i sopropyl benzeneani ne),
t enebi s

2-1i sopropyl 6- net hyl benzeneam ne),
4 4 (1, 2- et hanedi yl ) bi s(2, 6-det hyl benzeneam ne),
( I, Aliphatic primary diamines

et bm d' Whé RatipHa Ia ﬁ‘lhiysdiﬂﬁﬁ&ybﬁs rir? %%ﬁ@s) of thrs invention are

Ay ]
5 e Y dins hess e RS R SR %ye splighatic. The
rrér'trrwebyé no@(nz oBthe a!lphqﬁretdrmﬂem eaphicnbepnched, or straight chain,
4 PleferaBty, el afipiaMic Prirdarg diamie hmlbbﬁxm toybdueivesy eaasenra&)hm more

a??efér%lﬁ% ti\é( gln%hgxc Egﬁﬁrﬁ] m%e erag %u'i %’u‘ ttg Qﬁ&tq 28 car?n atoms.,

4, ﬂ“"‘l‘f@iﬁ?}‘f@'@ﬁ ighatic ‘BUB‘@?WY%L‘?“E@W&@% n hydmwbyl portlons and
mhiveyaben &k &(aBowd tekicarbopatompy.| Switaisleatiphatic peiary aiamnas mclude, but

tuste lilted? 18, %ﬁ%@@% tirge o fﬁngnmrgg e, 1,4-
e b Afblmingy Sr -GigiioR- 2R penties L ane’ 2,5-

pd@feﬂwl a,d-haxamdimme,prlr,ih@mymmyahhmﬂc i s3-ld9mhocyclohe:sne. 14-
rraamrnoéyarohé;ﬁe@m AiRthpremehyld, aorybmrxxneermﬂm %Sd.em‘yr-i hethyl-1,3-

escri hed (12
L RSB oyl RBL ARl e pp il i gamine,
ofsopherong rdiareine, blr(p-emqoml exymethanc, &n@ogrthxlﬂﬁgnmyo!qhecyl)-
i methahe,0n.,8-Biamihd-pasentiangr i rm-rdyandhdmﬁﬁﬁa [ 094%Miantincoctane,
r [

R o DRPBOESRE ey
the hydr ocar byl portion ofthe diamne is aliphatic.
The hydrocarbyl portion of Ishe aliphatic diam ne can
be cyclic, branched, or straight chain. Preferably,
the aliphatic primary di am ne has about two to about
twenty carbon atons; nore
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preferably, the aliphatic primary diam ne has about
four to about ten carbon atons. Particularly
preferred aliphatic diam nes have cyclic or straight
chai n hydrocar byl portlons and have about four to

gib%;)n}’g[’@rﬁ Fﬂ? gﬁ &c% e EﬁD ) 4 n %a&tﬁly%-wf%éfhanomden-

et Mangnmqorzocmhm Fﬂ’ H-mdene%lmethyl-mmne) Preferred
1 gliphatiol Ipﬁﬂfaqpadiammés 4mclﬁdanisopltwdmn aliamine, 1,6-diaminohexane,

1 ngﬁam no >(ane Bhgﬁ"“gu E&lﬂﬂﬁrgﬁ&ﬁg aneglﬁg}%‘mt}?wprocesses
£ s dnyentinn A the kseof isophoroge e REBy SOUNRE e USe pF fjophorone
dl diamimyitﬂ $Hheptamome, the use of isophorone dlamme with cyclohexanone, the use of

@5 %@@m&ﬁm? 32 PUithrdhE MRNRE bfiEdphSione diamine with 3,3-
|.e —_ . .

cye Y 2 utanon, tess 1yliaminnbssane Wit rdimeyl?rbrienpne; agd the
- Cyselof TE€Dedimine Witk 8,3-dimethyh-2 )butanoneophor one di ami ne,

bi s(p-am nocycl ohexyl ) net hane,

bi s( 3- gél 4- am nocycl ohexyl ) - net hane,

1,8-dia “%yent hane, 1, 7- di ani nohept ane,

1, Enomarit i otbmpmferred talyse 6 lagkieandugh exsessiobketone or aldehyde such that the

1, fdondl B0 9G 68 the 361¢endlithe ﬁf)&}se@bﬁhe(lmﬁhﬁ&lﬂﬁﬁhﬁr) one or

clzgmtog(f% eI o#w&:r. Breienggm h}iﬁ’gﬂa H%%‘Sﬁ’}:&[) mven%%‘n Nfor pl%cessges where an
| (@sid quﬁ)exqimmt tesin dsriprrsentr the dnclusjany of eplvent is generally considered

mhx’iiﬁ&@sdg"* SJLRRaREt 0Bl belsed i ﬁ@éessePWﬁérem &itl iomkxchinge resin is

pr lgrrg%lrna megugs S re B&! Mgﬁ.'gl tﬁofiﬂ%oc aneé %%23{5, liquid ah.phanc
d| hydrasarborsgliquid halogenatpd slipbatichydracaghont ez sststcaloohols, pnd mixtures
pr SLR®SErImord fsolvétitss For\peovkesseinawldcl & hydiopenatibn ageopis present, the

g@eﬂ& M%ﬂv gt' xﬂx?d??ééﬁ’ipe% buttﬂ uéi@r?ofgﬁol%ﬁﬂm%tﬁx%ﬁded and preferred.

noné

di R e s Wl élr?d#?@ prading, i i pboohee SF FbYe the resultant
d i mivture isfietjienty m'm}nick,zﬂsrcetmmnevhmhlwﬂméﬁhﬁh to process further.

' S'?ﬁm Q%t %in@iﬂlrﬁ‘t?on% Selbcting®r soﬁbrm%ttm( ktnet irtaHeR \AMhe fikbBoning

%t' tﬁﬁ %hosqyslyd%?enggﬁeée ﬁfo\#g;ampfeh e bIVEL Dobenshd 257 1 90kSon the
3 Kydekigenstiny tatalysh |Bobvantiepes tiat cahepsadivhen ydopenation agent is present

of fnema@ b@fafd of Bmitéd t IR akohiaie hlietadonsEliduitutipltic gliceabons,
or,.al S
a Shq cgﬁaé%qenaé?# a?1p¥1atuf: ﬁgdrsﬁfboni( %&.&Q ee};@. ﬁ&p %gcfa ﬁlﬁ&ﬁf?&f two or

rocesses o
homesgselvensy Vhsn bothgn ecl ion pxchenge resin aedsa &yﬂ@g@worwaw g prosent
t hig tiy safe proeess,ablveiethataeesoimpatible With bati meetested. Where an
‘095“ ?gulﬁél% hﬁﬁgg){c#&ﬁbgns intl JQE stolbdde ﬁés%sﬂ‘en@fcumene,

Y .consi unn ces %&,}' o vent s
th‘é‘!“ee%trPeB‘é“"ué‘é’éi‘“F'rl‘s‘ﬁ‘P’é?@@s’é’@lg SKAsy ety ang, jieptane, octane,
e xcyhbngmermm, dnd the fikee Eganvplés nﬂiqudéalomte@llphmghydrocarbons that

t af tlQedl irfgHiad ﬁfﬁmm&hmdrﬁﬁﬂbﬁﬁﬁ&mé i CM' dchloroethane,
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ofnelomt)d chletides Ishyproe-fitchlorapentans; exclopensy bromidi leﬁ'ﬂlmehex‘mev
hygreq eP@ttiabcydBRéEMand, $-chlbREEne, 1{8Rtichi@doefns)am tilika Ethersthat
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make the desired product in the absence of sol vent,
the resultant mxture is freguently a very thick,
vi scous m xture which is often difficult to process
further. The inportant consideration in selecting a
solvent is that it not interfere with the functioning
of the chosen hydrogenati on agent; for exanple, the
sol vent chosen shoul d not poison the



hydr ogenati on catal yst. Sol vent types that can be used
when a hydrogenation agent is present include, but
are not limted to, liquid aromatic hydrocarbons,
l'iquid aliphatic hydrocarbons, |iquid hal ogenated

al i gibabityl ethiy] betgithiphatiser, cﬁmdmexﬁmemﬁmmmydmmhs 3-diowdne, 1,3-

tY
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or othe e. Examplgofsaies thetcgn bewed sxe!pm phecpite sogiogy acetate, -buty
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i 50 @nctqf&eewe&tmenc m&imanoﬁzawl 1-butanol,
ocCt 24fethylQygropanol, aﬂemcmsanaprbpa:aﬂ,d éyolpiopileethenaliipéysiobutancl,
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[0057] In the processes of this invention, the
presence of oxygen is generally not detrinental. The
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about 50 psi to about 150 psi (3.45x10" to 1.03x 106
Pa). [0061] A particularly preferred nethod for
preparing a secondary diamne froma diimne is to
pl ace the diimne, hydrogenation catalyst (especially
sul fi ded plati numon carbon) and solvent in a
reacti on vessel, and then to2seal the reaction vesse
under hydrogen gas pressure. The vessel is then
heated as desired while the reaction m xture is
stirred.
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tenperatures are in the range of about 20C to about

80C and pressures are preferably in the range of

about 50 to about 125 pounds per square inch (3.45x
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time the concurrent feeding is occurring, such that a
secondary diamne is fornmed. This nethod can be
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beconme inactive after |ong periods of use; such

i nactive catal yst can be, and preferably is,
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process. Likewise in the case of a tri-feed or
multi-feed operation, there may be one or two

different time intervals between



or anong the respective feeds, again provided that the
time intervals are of sufficiently short duration to
cause no material adverse effect upon the overall
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N, RPOnSy 3735 el e T SEopAny st i s g e lative

30 NN - d|(|sophoryl) 1, 5-di am nopent ane,

N, N-di (nment hyl ) -2, 5-di met hyl 42, 5- hexanedi am ne,

N, N -di (undecyl ) -1, 2-di am nocycl ohexane,

NN- di - 2- (4- et hyl pentyl ) -i sophoronedi am ne, and
N, N -di (5-nonyl ) -i sophoronedi am ne. Fornul ati ons of
the invention [0083] Wen the aromati ¢ secondary

di am nes which are conpositions of the invention are
used as chain extenders in the preparation of

pol yur et hane, pol yurea, or pol yurethane-urea
polymers, they are used in place of the chain
extenders that have previously been used in such




processes, or they are used in conjunction with one or
nmore known chai n extenders, e.g., aromatic primary

di am nes such as those nentioned above; the aromatic
poI yam nes of U S. Pat. Nos.

4,218, 54 d 4
o M 5 et i o 8 1, B ot o o, r?ﬂaéz""‘r% §ﬁ§§n§9 S%alkgg;;:i: nd
hy dieviRg loney Besonsiary amiam gro8p on fepehering. g Ay dopell kppwmi
1, %oﬁ Hts SAF alSd beGhidhsded inkheformulatidns, sith & one or more flame retardants,

buta ol s 5- nedi ol , neopentyl glycol,
b B e andp BB R pentyl gl
1 10086 u inthemeth Oithz inyentionampalyureshane, RalHured. 9F Rpbtearyrethane is
anndd¥By Bléndiiplt6iethbr dt foast 65 PRB/R1 di@/or at st one polyetheriifiing at least one

ext.ender or %"e;%@%e%og%g?&%%@aw tend%{hﬁ;hhébn{pgé’i‘&&n%?’th%tléﬁnon,

hy dha@)g?em womatisi seqondarpdignaine in whiskhengl amiap hygracprby] group has at least
pr eWe BB atoiifl] GBéreif ceath gositidn’ @tho toNCiecomdadyeanting groap bears a

%?apboy@mg 1k Qﬁné@ﬁrgﬂ&w s%anﬁ&r@"d‘agﬁeqS’ itﬂe?‘ijn the for%n of one

pol Rref™ aromati c se
t héenzanesingihayingtie sepondsry aming greups o1 theing, Kie yémino groups
C O lafefitétd br@ara rélativie tadablesther beis in thedomnofiwe baleque rmbs conuected by an

P ara] \%He b Uing omt Bt GaY arting Bx%{tﬁ bifeacH¥ing! USuafty) @he polyol or
Sfuianh cpaicn ey e sty Myl

us dtkndedetogetheg it form a firsy mm;@llleweiby&lmdmg dds firgpmixture with the
[ O%é‘}anXéb 8 Yol § scRb i Mhixufe. SIRfQRSHEA )hn&ﬁré\marmedm@b are

gsttigns of 1his invention a
cur[ 0841 ag fgl?qvgpg S PEERTTFED 4%@9"‘3?"’83 ?fugo’g f‘tﬁ’%p d ate not
of mtbneleattmnm@edgnmhmsmﬂle scdpaoéthpnmmm-sl y been used
t OI[G‘G% ﬁxL{HJ'E)(aﬁtilé‘ﬁeloﬁ Ithd MECAERzMRATCorpbration) itinbwdsted form,

h, ohe or nown curing agents, e.g., aronatic
pol"f}'ﬁfﬁ‘ﬁ?g’"ﬁ‘ﬁ ﬁ ol yhydr oxyal kanes. Wether the

aromati ¢ secondary di am nes ofthe invention are used
|an ace ofor instead in CEXAMPLEAN Ww th other curing

3@@1 i esﬁgf| ?W zee “%‘ﬁszf g'd%g’a’fbp&gﬁﬁﬁr{e g({gjyﬁ%ﬂl (0.2 g), sulfonated
anyllveip'dbequne/gtvwne qopelymeq -2} igw.fosmy Ida6 Am yst-
u nﬁHﬁSJC@ﬁlﬁﬂy, Philadaiphiaj PA), arghymatin bthylketoneo(S0 gy\mmchaxggd mvo a mo

het I . .
", oA SR Y M Ml e 340 i 125 i
( Ne9s3%Q0%Pa) of et 22‘{(0&3 Sénhove tacas bésit. GTie menmlthummm thewheated

Sgg&gﬁq’%: A O{Eéat 9&?@1‘%2% @%yfor ?nugs/ @gﬂl al, e ﬂ{ Qfteke was
amyBRrvedy. fl‘hé‘ﬁ'b&iﬂt Rixbr&bas.cosléd tb 22T and d@assab ayiﬁmd product sample

and at | east one aromatjc _sec »
comgsaalyzest by ges chpmetogippty (GG 18 %?gl e P%““‘eéﬂqs hipe ate; final
Se Wﬁﬁa"t& , 97620 Nhe GT dahal rfdﬂnﬂﬁﬁﬁbn%ﬂtl{bﬁ) shRoveEdQ 0% bdl‘llvcrsxon of 4,4'-
ar as _ at Ieast two car ﬁgy g@ ﬁégwﬁ butyl-4,4'-
D o Sty SRS frdiefplbgnzeRRamiigh  F1da i b g H3-butyl
h y etetylenbd(2, 6-dizthylbenzansimive). CNMR analysis bw&entemdaﬁaydard) of a neat
g&haﬁmhﬁﬂgth@ﬁabﬁﬁ}&ﬁmﬁ@%ﬁ‘Of one benzene ring

Ing two secondary ami no groups on the ring, which
secondary am no groups are neta or para relative 31
to each other or is in the formof two benzene rings
connected by an al kyl ene bridge and having one
secondary am no group on eachsying. As is well known
in the art, other conponents may al so be included in
the formul ati ons, such as one or nore flane
retardants, thermal stabilizers, and/or surfactants.
[0086] In the nethods of the invention, a
pol yur et hane, pol yurea, or polyurea-urethane is




made by bl endi ng together at |east one polyol and/or
at | east one pol yetheram ne, at |east one isocyanate,
and at | east one aronmatic secondary di am ne which a
conposition of the invention; that is, an aromatic
secondary di am ne in whi chggasfpran no hydrocar byl

0 o Jbob D eED-1 thstesh b"”eda‘q‘ira”?xy%‘q% s S mettyh and
hy dhdigthplyd-methyuisomersid 0.8ig; Eﬂ:acareo ae, wdbemedqﬂmmrgnon), P(S)/C (0.5
di g, Axﬁ&rlb'ﬁ-lg ico. b mitﬂnétﬁ‘ﬁ efhpl' ot s@@)?werbawgemw 100 mL metal

h t
: o AURERYSA I 3%@ %ég oclis rne et s it bein (L6580 P) of
Cohatcta ot it E 101 YR EMADConie 12
s eé’é‘ﬁ(ﬁéﬂ%ﬂg’\r/ﬁaief%wfeh%s B8 (@&bvp E‘l"hﬂj H, uptaks Peg/obs¢ryed). The product
POInyiftureOias chelbd/BLRET adil degassed! A Wfuted pRAGHR sedmevwﬁ |aﬁdl'9z9&by GC

and when used, optignal Ingredients, are blend
0 GUHE o St e miie Wiee fin e, BJI-G). s GG dat

t hi(gorthlizé§onextiold) sBowddtl 0% EstverkiSPTYR MG  RethyD- lfSOJeFEeﬁedmnnne, and

co s branIh bR ot DBl B8 L5 (.,

purposes of illustration, and are not intended to
i npose limtations on themmfsthls i nventi on.

[ 0?&2%161{ ?Oﬂ@&@éﬁ%@%ﬁaﬁ}xg&@m}%&ﬂ&g?%h@)kf@%%%b‘iﬂy&-w

£ wethylieshh jrotqne (25 furan (THF; 25 g) were charged into a 100
4 th mhétil etb@nRlat 208, ﬁreélossdwmm ngHdB e}nes(vﬁth@o B9ig (7.22x10°
en

Pt QI) C (0. Zg sul fonated diviny zene/ st
é afrat 287G Fhe peation migpre, wa:sdm heatedngt] 60- Eua;éerﬂgs psig
3&'110? Paﬂﬂ'@g f@g IFRAED6 ndFakthe B Lithiedvas Sb8rvedR nﬂw Hﬁhtmfﬁuxture

o ko &%wﬁe’ﬁcﬁaﬁgaﬁ %ﬁ%@%&%ﬁwﬂ&ﬁ%ﬁw for

t i Bﬁﬁnﬁt&stahlﬁf'lﬁ)e@ﬁhﬂte r£t9 fﬁﬁNerﬂ&?atB@)NO‘fC) HEhe6C %&rﬁxahzauon

reno ac m

o RUD sy apersioniot o et Sheb o PR mengaries, apd an
ho86% y(elglmfN,N'fdy-stfq:thréﬁ' mhﬂmehk@,dfmahylbbwma) The
product m xture was cooled to 22C and degassed. A

di | uted product sanple ed b as

clhr grmt ogr ap ﬁ GCWESOC Wﬁﬁ’gét es Ztt g1OC

m 9893 rlh@tbyl(mqﬂwb)rl 3-eyslopenapediamine, asAyayture phiss &*dlefarlaﬁ-methyl-
( naidmaJ6ididlyl-24ndtiBi- dnes h o thal® OB BRifoLeRating mldﬂfyﬁméth{ )-1,3-
"%%@&g:mné (ag a gmﬁﬁrg LQ&' Q‘f“d}éﬁ %‘%&ﬁ)ﬂ ea);d @@ %eﬁylgf%%ﬁ@l- 1so(¥ners

meEffpreR o 190 @200611%5 ta kpRIMEPEEdwEsh pe fer cxamplal.§ at. Nlo; 161,492
(Wj0098]i Miskydaetiyt)eBekidhexahedanbenis a mikmiotits adisthygl-6-methyl-
shawas. cﬁetﬁ’}!-rZLﬁxgihﬁflio?%AuJ %’# ,g'?( Wbﬁ&ﬁb&l&gqg fo.4 g), afnd methyl

D| et h | (et h

vh katops (4518)| wase pherge |into 2490 mL gieta antoplave ot ??e?hym closed
| o,
e i B A 0 oy
arfir- kg myptmmymmm heatesl ag)wGA@rved@ héi ryiedd: is:vnl 6’ Re) afty for

M P B A O g 3 C

2 2egassedr érdnluwd proglu sangyfle manal'y%d by 66810000 forts xtinutes avSC per
t hen heated at 120C under 125
33

1




psig (9.63x10" Pa) of H2 for 5.5 hrs (until no further
H2 upt ake was observed). The product m xture was

cool ed to 22C and degassed. A diluted product sanple
was anal yzed by GC (100C for 5 mnutes at 10C per

o o o 0 £ s GBS omos 100
di :c etdiyeér§iom tolf yliothyl(mi3thyB1 BesyeRdhexahedrmaitd andi a XB-95% Yield! 6f N,N-
0 . . . s

N, \fiosge-Dutyk{disthy l)glfl?t['}a}'é?'ﬁ%klhﬁﬁwmﬁ.]: 3- benzenedi ani nej

. EXAMPLE 3 [0091]

4 4' - Met hyl enebi s( 2, 6-di etnxlAMmsleam ne) (3 g),

|
ot (0347 Slenii TG0 LRbadednsch, & - Bhifls-methy.
¢ hatd4§-disthd-2zmethyly lsomsrsweﬁrapdméwbad/@wm retmlénethyl)-l 3-
C| ocyeﬂhauieﬂiahﬂnee as/\amxxtu:regﬁ dts 3,4-diedyl-6-méthyl-Odhd piss-djethyl-2-methyl-

th e'g&ﬁe 283 k){ggo fg)b er lsl@g g?i%ﬂ&%% @@1‘%5@%%& into

of &0 ﬂr&rmqalmumlew 22° qugmmwﬂzvqm pwged\dtimes with 125 psig
b
oo SSEAD pe LR, BAACK ol it of = TRt it s Hfiflnemtes

(180@ &-b&o°c Hinddr A28 psig (8t631mCPp)a)f Hmrmm (uatil ao ﬁirﬂ\eraH, uptake was

t e er at 25%@%@%@%&%@{9@8& l I sed: (P ﬂtedproductsample
4 4was myzydwwm% for Shhifitey/at lxmqaenﬁiam ae) ﬁnaaadpeﬁme 270°C).

86

N N (7 08 Cuommpation, methad) showre 1009% sonyerson of dptdimetiyl-1.3-
am celphexgnedinming, 4m@ 00 P197% yield of N,N- dusopropyl-[dxethyl(methyl)—l 3-
D efdiptekaieBiamine]. 1, 3- cycl ohexanedi am ne, as a m xture
of 1ts 2,4-diet yI -6-nmet hyl - and 4, 6-di et hyl - 2- net hyl -
i soners was nade by hydrog’gnati r& di et hyl (nmet hyl)-1, 3-
benzenedi am ne, as a m xt it 6s
2, 490$spt Aytivoditeritirbe/deck fonad Yotnrfiask Wad equippediwithl a-heating mantle, a

' So A g&?&o@&ré@% cﬁ:ﬁ%? Sﬂd Bﬁtﬂyf@&%ﬁ&;w ylb neamme)
é‘é@p b gl amdagetape {200 mi. 386 3ﬂ%2’39@'eﬁeaﬁ46ﬂ&°th°£asla After the
m At%mﬂnyle«iebns(bﬁ ﬁpthylﬂemtde;ﬂxmﬁ}haéﬂisgdlved fortbe acetone, molecular sieves

4 fSdeo g) WErTRlded (S e Msk. LE’JI&%H SeveOwhte used to-

| ket
%) **mvs r&{ﬁ%ﬁ?sd el e Fgigny Thd Tt was Bealeito g Somics wero
Th eréodisaldy) taken ausk hnalygediby GEur §8er 2+ hourse 38%i of hel REtingsdigmine
(9 réodinkd T redefionHRixtire HRE filtéred, WY&urBJd&S%fe redctiorPfldsk. Fresh

;52 .%g eF Qs 00 FoaSh Al bR 52 Sﬁg s e Blia e in
thgseastien Qlask. dviere acetany (WﬁeL)pwmm %ﬂm the aeagion mixture. GC
co almbdlstoﬁ thS fiixhirel showed 94.4 aeka% N N'-tiidoprOpylidend Uot-methylerebis(2,6-

vagiRiybotssEfletin (317009c£% ﬁ iS4 % 34 enclib2,6-
t

( nﬁﬁeﬁm b?f@af%wem%@ﬁ;p Hh 440 m? yibeRzgRgmine).

di {0961l ( MeNRdiisppropyidenced %h&ﬂubadmm-dlethylhendemmﬁﬁa)ﬁ(z $og) and

y' ﬂ(@/@fo 3, %)’ were added to a mlxturc of ethanol (20 F) and ethyl acetate (20 g) in an

EX%\’M%’:’C 5&?{%(6& I ettoéfav t\{rgc).d 3’L tlmesC 9%&%&‘ Ebeg ?(WPn)ejf H, at

Di 22%6\tb temevéitydcys of aid- Theahixtneves bepit a2 Pand &< 2 5ipsi{O 8162x10° Pa)
of its 2,4-diethyl-6-nethyl- and 4, 6-di et hyl - 2- net hyl -

i soners was nmade as describedyg n Exanpl e 4.

Di et hyl (nmet hyl )-1, 3- cycl ohexanedi am ne, as a m xture

of its 2,4-diethyl-6-nmethyl- and 4, 6-diethyl-2-nethyl -



isoners (10 g), Pt(S)/C (0.5 g), Anmberlyst 15 (0.5 g),

and acetone (50 g) were charged into a 100 niL netal

aut ocl ave at 22C. The cl osed autocl ave was purged 3

times with 125 psig (9.63x105 Pa) of H2 at 22C to

r enef H, tforak2 dows$, farming HeccorrespondingNjN'diisoprepylid &'-métlylenebis(2,6-
heatirgh lb&?zeﬂelﬁm%ﬁg‘ibwyi@ﬁrm%%%ﬂhgdim 5g@ﬂateﬂf dilfersion
for unt o further H2 uptake was rveds:

The ﬁ'P u‘f’e was cool ed to 22C and degassed A

di | ut ed product sanpl e vvas anal yzed by GC (100C for 5

m nutes at 10C per m nute pal tenperature,

T, i SR amc%@%bseaﬁﬁm%%%as

an dmg, ug.ggm/myl),eﬁnjbedyst-l 5 (2 8), and molecular sieves (64.1 g) were added to a one-
infottfe0 mc@d%bhal[ydﬂhs bétile WhEbILA ahd the ﬁlxture was alrzed by GC. After

LA e e A0 kB oo 15

heabenignediamine] ineludesrobotipl somerg) aand st@ppeweathd of N-
C onidepacBlidend-[diethyyih i Béxﬁ&éd&nﬂbﬁhﬁhﬁh&%@eﬂ ne)

e
0.3,83 vverp pdded 91 agniztues of pthanel (20 exand ethyl asetats)(20.g) én an autoclave. The

di siotd Bilodldve WaSp |
and Arrbertl)ysf 15 ‘ﬁg&{%ﬁe"ﬁg’ 1255515(9535‘%?)#'92%2%toremove

Mb| e of airs ifbwsmmwes el 2 mﬂéhaw@s:\(&to&&am’ Pe) of H, for 1.2
f OTHERAS, foﬁmﬁé\ﬁe dofrBspohding N,NAGiisBiry iy‘l*—{(ﬁ eﬁ?ﬁ\ edxamme] in

fdé% 9!?6%&%1%2%9 Berl odi t ak n an Oifrf]??ﬁé e owas

ren@p%ed The reaction mxture was flltered and
returned to the reaction flask. Fresh nol ecul ar

sieves (200 g) and fresh A@ngit-w (20 g) were
addedtothe.filtered m Xt Ur § he reaction flask.

Vo T@099L e Ade-liter thaeernesk wpurd bottew flaskiwes eguipred with a mogretigstirrer, a
m Shieating mahifs, a therioyQiipte, Hilass Bbsperdndh Desh StHAOYIREittewith a condenser.

di S?h%ﬁ% s ﬁgﬁ’?n niggiyén%&gﬂﬁneé gfo}o Sréelt Mo?)qgtﬂhéﬂﬁetﬁyl ketone (450

N 3500155 daavers oot Fisspixug wes stied at 40°C to dissolve
dl q{ehw' &sﬁf]aﬁmsm 1ﬁ%n&n3ne}fr‘i‘e?«£aes(3oo ml)and Amberlyst-15(15.54

@ v f@%ﬂ?@ﬁej#‘%& S e YRR L Se i et o s
z en@aﬁwmy thieoD@ngtark trap. Barqlys wr¢ erBWicly token endialilyded: by gas
' a Bhrsinkitogragty (@C) Wldl-@&%ug')xd&ﬁﬂ @hﬁtﬁble&ﬁﬁ&%tcﬂetﬁyﬁgn&)\emme)

t : @foﬁﬁﬂ?ﬁ?ﬁe ela— f E%ﬁg%gwgnz?cy ﬂz-lm@f ]p l%lrg%?(lr gle diamine,

r efASDRIMinegand I{WW&W C 380Gt Ur e was kept at 22C and
0- KA B0}p SN,N(-0i-see bityl6ienc 6" rirabylendels(26-diithy foerizereardinB)(02.53 g) and

F\'O %@)Ztlg I(is JSegl) Gafe! a@%&‘w g&eﬂﬁiﬁ (34.0 rﬁg in angaéxtoglave The closed autoclave was

O BATHA 10 B 124 PolROf FGB¥AL, POREP2"G; Tre migoee yps it at 21°Cand
di 125 gap(8i6nsirDs M@fﬁgﬁﬂ@b’ B6hrs, mu@ﬂfd oBflespdiing NEN'Ai-bedlbi1-4,4'-

L A R A R

acetone (150 nm, 117 g, 2.0 m)I) Anber|yst 15(2 g),
and nol ecul ar sieves (64.1 g) were added to a one-
pint bottle. Cccasionally, the bottle was rolled and
the m xture was anal yzed by Cg(s‘, After




19 days, GC anal ysis showed 88.5 area% of

N, N -di i sopropylidene-[diethyl (nmethyl)-1, 3-

benzenedi am ne] (includes both isonmers) and 10.1 area%
of N

I sopropyl i dene-[di et hyl (et m’ﬁls benzenedi am ne]
(includes three isoners).

NV (i Timepet eeflyk i e rWatérabbliscted! ( |re Diantipe 1 3 Moaoirsmeed abiimine
e] (37I7g S 0
m Xjt-te E -t 20 ) -
an {aut oc J_LPA§(‘J i mgé
with 12599%i g (. 63x3888Pa) of HM4.5t 2pC t33denove 621
traces aRmlr. e m_;golgre Wajs Keﬁ) at| 22C2apd U-[I25729

I o

SI —fe—t-zg—ﬂ—eﬁ‘x&eﬁ—F’g H2— -6t rotrt meim !
P By 968 e 168 0" 9818

corfr esp@&dr ngN, N - di BREgr opyl } [ di®T hyl [ met A48) - 1,[3- b#43

zentedi arpome| 1N 94%yael d. 3 X PR3 cen of_ﬂ_ie difi m g99
wag

100 rnno ?3 ot er-t hrige-neck round 94.7
bottom fl ask was equi pped with a magnetic stirrer, a

heat| ng mantl e, a ther mocoBXAMPLE 9| ass st opper and a
o] arAtwiociaer thred iRk robind BotfontMUSK KaS@tipped with a magnetic stirrer, a

‘ 3‘8%% e *%5'?%"%?“61’1 Bl P £ BTN R o %g, fitted with a
4 gtrogennleted,s-Di Digtbsilnethy i 1s3-benzenediaminp Egraprscy 11051 0Hige.562 mol)
st |anﬂ&deth?letlﬂﬂﬁetblfe(zmﬁgsmﬂﬁml)hhﬁaddedtothcﬂask Amberlyst-15 (20 g) and

(0B R AR (ot Ui DL SR g oo

f | demperative was:8636-e mm\ewm: @enqdwa Y takemend gralyzad be GCydgble 2
r e'Eﬁﬂﬁﬁn RO GCo &% E&R@rsioﬂ ob&1Qinte 2R fep'6PNokrs! hrRYditional 50 g of
S SOl 4o e fea 5 SR i whe bV asntered
NN-glags funael-tb amoive daberlyst-15 andethe molepudasisicyss, dethybethy) ketone was
Zengmovedevia diviRatfor t8Bdvd N394 of INN-81 sdo-bulthideR [ diedhl(éthyl)-1,3-
surgma g(ﬁd .. Table 1; units for the diam ne,
aHd diimine are GC area percent.. L%s

NI\I' [oum %U’ @mbutﬂ@mmleﬂrmm:ﬂ)yl,%h@mns@@m 51%9%%{43 28
ze @&m’eraﬂﬂed(ta deetone (30 &) itlan ditochayd. THe2lofed agtbcluvervans paigel times

to_age ave. . The S
2B R SogP Pt sk ' PR o kP 7 and 125 psi
(9(88%A0DPapPaf Hy BCG2 Wowws, nfoxning etlmaoprrhapmdnmt NXN'-dzsec-butyl-
anq*dwd@lﬁnaﬁﬁ) (&bé?zénea%femxaaﬁtaﬁd%n yyor 6.5 hours,

rmng the correspondl ng N -di -sec-butyl-4,4"-
rret hyl enebi s( 2, 6-di et hyl benzeneam ne) quantitatively.
35 TABLE 1 Tinme at reflux VEBABLEZo| | ected Di ami ne
Mo F"Drrm'n'e— : 824
526 3 010 h3als ey ., " Mgndimin A e o
24.9 72.090 gahr. 39) 641 2.616 8.481 82,4-2 2tﬁ* 3%4-7| 360 7

14.8 84.8—
Time at reflux

488 | 64 | 103 | 147 | 123 | 24 | 23
36 | 02 | 141 | 27.7 | 49 | 311 | 159

0.25 hr

3hr

36



29 hr 41.1 g" 0.3 9.6 89.9 49 hr 42.3 g 0.5 4.4 94.7
EXAMPLE 9 [01011 A two-liter three neck round bottom

flask was equi pped with a nagnetic stirrer, a heating
mantle, a thernDcoupI e attached to a therm)vvatch and

a conden -t t-etwtin et

3,5-Di et hyI (gmi hy! ] +933] ben réeftli arh5|4e 1-4 562 | 18.9

( Et hacurfetTr 100t D™ :_IUL o1 ) ard ety t—ettyl
7 % the [fe0 183

ket one (J200 Yhr 2. 7 werle
Amber | ysfi=1I5 (200 @ﬂa noffecad ?Eﬁkté%%‘r 34‘? Zre
TLE |72 | 182

added t g t hg2hkask mxtjur’e

the pot | Tenperatufe_wap B85 ?a |€§:

peri odi dal | \28thaken| and hnal y.zg Hy :

summari Zes the GC prea% condensi dn pyel 441 6
hours, dnFinelpreduetnbl 501 g of Z?T’m ec%? 639| ‘3762%9“\ L)

added. The reaction product m xture was filtered
through a sintered glass funnel to renove

Anber| yst-15 and the nol eﬁwg}ﬁ/ Met hyl et hyl

ket one was _ renmpved via d on to gi ve 138 g of

N, 103ji Thefirshiyn (Rundwes neeforaned in a2 fiser Ry seactorand Runs 2-5 were done
beimeﬂ)@dllmtﬁﬂbss stcElk€hdtbor (Autoclave Engineers, Erie, PA). Diethyl(methyl)-1,3-

n é:z;ri %é%gf %cf(g—&gwl%wl Jna &g%ldahxspf Sx@ﬁ?l ﬁgﬂlers
(3 T A&?P’éﬁ?%ﬂf@ el waschsisesd tosbareeion allowedby methyl cthyl
pukeyeret (BIEK), then P(S)/Cland 2fzn [Ambgrl)(sﬁl % mis oFi8)genth used inhch run

22&, h&g@m"?amew %@%cﬁ?% @Ll QUreS vith ﬁggq?itﬁen the
N, ﬁac Yf) wag Brgs f i ,t0 a%out% to l% psi “(%W:xl%’ 98:?1%91(’)3. % geactor

[ déontents wereatifngd ot 1mt6131£0m9m4amm eﬂ'/smaspslg(an 8101 tg 1 03x10‘

e ol t | ne Di
3B sl BRIFe i RPuphehfie e dfBafliun ar? Ba5A TRl 3, TResSaction
6 _ masy in the reactar was copled, andzheseactthassre@ed)ang purgedwithnitogen Itimes,
3 1THb rédotiéh mades@romithe 10.gdllonredttoPwdr@ pressired thofizhd pdiBofd 0-inch (25.4

g‘@ i kg Btds v@ém% ogbye b pPgd ednd) et

¢higher gongengrationdn e reactign masses fromBuyns and 3epdditiarg by EX pyas added
f i befdre prassuidg the tehction magssthrdooghthelcartridge fRteisitd reducP e time required
I B CthEfiltrafd{rdRNa of the c%ﬁ{/s%) dmsus ded Submhiized #1 ﬁm& 3, Conversion,

st al nI ess steel reactor [Autoclave Englneers

pAjeld, ppdpatjally seacted mnountsyepasied inckablei %m%tenased@yrﬂ%lm € for

ofs dxigﬁteZﬂ‘lP% sérbmhut@rai@ il 'zemp@ﬁﬂne, 270°C).
'[0104] Theyreécnéxgrr%gssgs ﬁ'oln? l%urLE;rZ 3,4, and 5, and 1000 g of the final reaction mass
from Run | were combined into a 100 liter reactor as space permitted. Each reaction mass
was filtered with a 10-inch, 0.5-micron cartridge filter into the 100 liter reactor. The bulk of
the MEK was removed at atmospheric 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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(Et hacure(r) 100, Al bemarle Corporation) was charged to
the reactor, followed by nethyl ethyl ketone (MEK),
then Pt(S)/C, and then Anberlyst 15. Anmounts of
reagents used in each run are listed in Table 3. The

re e ' it

[ ol Bredt S o S BR6haR Wil Bl Srabarflifiuite e e B8 as 10
136cpYedhe lgwenholing impnrijiesand the serand passies fe.ehtain,additional product
cor{t408igy Thivadditional preduceivaskdimbined witththe 300kg afd 2.254 k¢ product te give

at | 0, .
Spase derr i mlfpdater Plottow sl 4% it ot b o oy, The
1 GOMPasition of this aatarial wes 7448 e Yo Nofi-searbiGH-(7 ek 6-methyl-13-
r e denzenediemting]oand d 16.6Md ateh e % e NN'@li-sevebmtyl-prg-diethyl+2enethyl-1,3-
purg&g,F ' itrogen 3 tinmes. The reaction masses
fr(lJ’mt égh%gmz'al | on reactor were pressured though a
pair of 10-inch (25.4 c¢n) 0.5-micron cartridge
filters in parallel to rencPABLB8 Pt (S)/C and

] o hot H

+ 1. (% o .o
C

alb.c P t .ok +
Clh T yol LJ) UT U TTC =TT YTt CUTICTTIgT-actT Urlr 1T 11T U TIT

r epCOTROMNdas$BYR F r om RBHR2 2 ang Ren3 addi t|ifendl  NVEKRWRES
adiiedacuRCho0 ¢ 25w gessur if agselghe r ¢agdaigon rms_gsotghroug,ma@e

W e (R o e 15 C;azfgwwi .

suppes)iczed | h1Zepl e 3f29qnversijaseg yielldoognd | 204g

G DT TR LT P Ly S . VA T SN £

100

m (MEK addetie; | f i nal te kgt ur e . O
Ir epgtet RaxtigRS$es from Runs 2, 3 '
of FH-re—rrat .

frrattTeactTon gf—ﬁ(b TR

L
inME "M% l{ter reac oF:
r epli RressureTas §76-Msysigh | | 120n2Xhsii 1
caftridge filtsesx10°nt of tohaex1800 | ot2e10% eag vaex10-The @neskio’-
of{ the MEK pagxfotmpVpolimio’ B "PIPREF haf  POORRUFE . | 1HBR0S Pa)

(o | B 192G 4} 18 oy | LR Jgﬁ TRt Caiare
30| Sy tinke a| Metirn cut | 22ed 237 lgs of d@dkhrs 9 hrs

di Britiarronipql, pott o, BV G . area 9 appear
t hia OmrltchI’SQl?n of A dis IAafi an A@tﬁehnff '\l] %\Anra flﬁé}lo

priotieldt | N, Nl 965% sec- b - [ di e (et hgagw 1, 3-| 95.5%
be%ﬁ Lam Nege, The By ghl 11 at| ph,pot DPY bR WEr 6y,
fllashed, twi ce using ajw ped fi|m evapofator to [give

an 2254 J(j of r\rnd Ictwhichivas adddd . to
t htThertigilylkegetedspeqips found in the G werd identifiedrasdiimines (yshgdrogenated) dy saokpound with
t HSERORFRrY BTHRe sxgeRywad anciming groun (utigtivbydipeedalidce: t he first

pass was to renove the lower boiling inpurities and

t he second pass was to obEXAMPRELt | onal product

g hmm] g?([sopﬂ_&g& d?dilggé 1083 |5-dghﬁ\dh€(00 g@an@myeu-3' tge(d.s \Q'),;aﬁtl l;]t(S)/C
n . o C 0 | . (0] e
1B it st (oL et bnela s §255C, 08 autoci b s bl 3
C cdrhe3@ithd 1 T siig (B.6T109Pa) oﬁgﬁt 2220 Pisedcticimifiiretvas then heated to and
et at TR e L 5 are o Jh-for A (RYP.. (OG indicsted incomplte
bdﬂdtb@ﬁﬁ'tia'msg additlﬁrmdl Algbﬁ&stﬂlsqej%) and Pt(Sl)/C (Og g) were added to the
N, N -di - sec-but vyl ~[.4. 6-di et hyl -2-
Do, 38 redslot miskipeia e ¥ 11021 S W b B 73 03Pa) of B,
Run 4 Run 5 Ethacure 100 252 g 4756 g 5064 g 3980 ¢
4020 g MEK 1.0 kg 14.01 kg 1§. 09 kg 16.57 kg 16.5 kg

¢i9;120sip [NRE9Rmig




Pt(S)/C 12.5 g 254 g 256 g 200 g 204 g Anberlyst-15
12.5 g 250 g 250 g 200 g 200 g MEK added 5.0 kg 5.0
kg none none after reaction MEK rinse 5.0 kg 4.9 kg
4.96 kg 9367 kg H2 Pressure 76-125 psig 120-127 psig

120-fo8A lrwrsg GClifdicaRd 106%Qorlvéiioh IBthe Sthrfing xﬁ&er?aisxangivs 6% yield of
(9. 2@ g?@l%g. 1)1153’ &é&dég 59 29x10 - 9.63x

Pa) 9. xld Y158 ) %105 Pa) 1. 43x10 Pa)
Tenperature 121-132C 126-133C 118 130C |1 15-117C

125-127C Stirring time 24 BXAMPEERES 19 hrs 19 h|39

2'4?/0"’ cLRBY iRl %4%% it 243 g i d bl s ety na
§6 d F‘é& Taefbyl-isopszs 8r$th3§mey lﬂ%é&e@erlmmmfkt(ﬂ)/@(osg,
i n maer (g)vand mewbemyl ketont (36 gyiwirdtiagsd mmrnqgﬁaataﬁahave at

da
O 22°C TR IRl s et 530S i 30 535 (PSIBI D 6 e 220C. he
101w]mdnsmp|lnmnm thed heasdae 13020 usider 1553 ;mw PQ)?J?I-Q.)Aﬁer 30-45

t-15 d_Pt(S)/C (0.
c ha?ﬁ%‘%‘sf Ht °1‘G§) w%@t The fgm%ﬂe%ma&(me wes 8212@1 ania@°c for 8 hours
aut (mtiBNE ARG HWHERSWas oistVES. Yhd bro ﬁs 8%&031950 and

Pa) ,of H2 at 22C. The reaction m ture was eat’ed

to dseassedi4 diluted peductisgmple ﬂﬁmlyddbymﬂ@fg’cgbrdfmhﬁesfwto% per
10 t

o d{%ﬁﬁgeﬁgtle {ffn lgﬁ»éfﬁ:?r@ %gb‘tgo gﬁé ?é ﬁ%&\é?r[a@%ﬁn 3 Iﬁg%d) aaowed 100%
wer §nxersien) Q 0 dteﬁ'éf (methyldyd 3benzenctiiamines oot | am &mm ledd VEESN,N'-

st i dirsectbutyl-[dibyliBEhyl 8BEnBredRfiig).( 7. 43X105 Pa) of H2
38 for 24 hours. GC indicated 100% conversion of the

starting materials, and a 93.6%yield of the product,
NM di - (5- nonyl ) - i sophor ondeXKAMPRE 13EXAVPLE 12 [ 0106)
Dlt e[om% - M&hﬁkﬂab&(ﬁemémﬂﬁb) aN9gEL 10 Ao aeeteﬂe leroa)h@}‘m mmol),
i i -
i s?rtrgr)s (62% acuge(r “%E)Edchﬂﬁ%%“em% plll'8ed3
5o i) 1 e (5. 60K B8) QﬂHzgl) 2564 Tﬂaetehgtion emttgrb whsathen‘nhrred a

‘5%°g¢r.$2“283%9?%ve 20 08 e 5T i

9 FgYZ IGC/RID.3 pminuges)shovped t00% eanversiomef #'emethylenthis(enzenamine),
t hend 097% aeudamm:rsopwgm A-ARtRhdbis(RaRRamAdd), T'B@}tmeﬁue of the

i g S v Bl S sy o

ﬁﬁ no further H uptake was observed). The product
m xture was cooled to 22C and degassed. A diluted

product sanple was anal yzgg\ypiFa4 100C for 5 minutes

A (01881 &4 Methylenebis(benzeneamine) (8.0 g, 40 mmol), acetone (10. 0g, 172 mumol),
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 GCor by GC-
MS,
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mnute rate; final tenperature, 270C). The GC data
(normalizati on nmethod) showed 100% conversion of

di et hyl (et hyl ) -1, 3- benzenedi am ne, and an 88.8%yield
of NN -

di -sec-butyl -[di et hyI (rret hg Benzenedi am ne) .

(EXA@E “oh%éol7‘}:g g %'fr%B%er'nS RIS S} A ketone 15 ),

Pt (BYSHE (010Z),gnd ¢ @@Dlzéwere(chﬂg@ ingp reagsere Thdweagiorovas purged 3
t

o S 100 T e b A

vva 2°Gewnder i1 10 psig of H, GDC415nhtmrs 1GDO(cp|sintgns;f109&:/5 awinutes/10°C-

r at eﬁ'&%f@o °vlft9 33?503{1%%99 ‘ﬂ. &‘g‘éﬂﬁb‘ééﬁ{}]é‘?‘é&'ﬁ%mmmm

of 4m reqvibimbeure basthbenined éa hbar)s at 6020hfier Witk §C @ludi»eam 5%

BB e 4 BB e e i st

t ersttxrrad ylodil hrtionss at/al;'ioaél efti¢reorhieh tG@ rshdwed QOO%I conyersith of 4,4'-

(o @%g‘ﬂmﬁ‘%ﬁ Cropll o £968 ﬂﬁo #Zﬁﬂg@gﬂg;@m.

enebis(d,Spdip the remaining 4¥ewas be N-sec-
r edmtyd#, 4-ﬂibmylm&hts(2cﬂf-d1m&ylbﬂfzaﬁdm&e) nmuwmbs&&dmegmp
( 8-y HP cbidr2dnd R ﬁ%&& o?&QpT%L? M&Sﬁ%ﬁ%é—w € was

then stirretl at nder verni ght.
GC (conditions: 180C/5 m nutes/ 1OC m nut es
rat e/ 270C/ RT=9. 37 m nut es)E)é&MBBEI&OO% conver si on

°f f oty EE hwd 120 c%% 9-butanone
S etk it ki el i o

No dbmieldalirye ﬁinarmﬂﬂ-l,vnm‘ttemﬂcthmm Wwarhedgd t6T209C aider 14 psig

4, Al 5@9’?&% WLE 15410%‘33% Bith Stirring, e ptgolave waspresgurized to

nmei8bpsig 6.87x10° IPe)tvﬁthéI, oV a pdriod oftinelSg Mmitutes) Theregbtion Mmixelire was then

tol, 646, in re r

o siiRfrogh e P el R0, co ey SR pog Wied ot
Pa)'-il(b*buw M—m@ﬂcne‘bhéaemmm m xture was then

stirred at 22C under 110 psig of H2 for 4.5 hours. GC
(conditions: 100C/5 m nut nut e/ 270C) showed

35% conver si on of ME%

4, P11 He dsophasenetdiamtive (62.08) fempthyliZepentancang (methy) isobutyhkstone, 50.0 g),
r eRES)OO. m,xtzsnm Wihtivé 1080pldroricdRehire) bnddoltiati wére Harge@into a 100

af ﬁr%@h; ﬁ,g?\éﬁgcﬁ 5%‘3‘7&0’3 ersmﬁm)ﬁ) of {12 at 22°C. The

r emétlonmnxmewt«as stitredac 20P€ andes 1 10psig @f Hifor mhbuiaoacs:umated 100%

3C a.ft ich.GC sho f 4 4 -
ety opece deisB o § e 0 A AN o nstyHsophorone
yi GipRingf 'Nemel time o8 ALY if4-mathy}-2-pentyl)- 1sophoroned1amme in a polyurea
mefokryblatiebinila? idthoke iEEXaiphs 29D GRebdle) wak Pisecdnd®i ni ng
4% was determned to be N-sec-
butyl - 4, 4' - et hyl enebi s(2 6 d| rret hyl benzeneani ne).
Thepr oduct wasobser ved tob ite in color, and
t hi91K2]r dsnphoren@diamMe(%ﬂdelbmtthﬂaq:eMé (5019 ¢), layd PIS)A0.09 g, 1

wt% relative to isophorone diamine), were charged into a 100 mL autoclave, which was
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EXAMPLE 16 [0110] 4, 4' - Met hyl enebi s(benzeneani ne)
(MDA;1.20 g), Pt(S)/C (1.20 g), and 2-butanone

(et hyl ethyl ketone, MEK; 50.0 g) were charged to an
aut ocl ave. The autocl ave was dbgassed three tines

o 1 Y 0 ol B R 05 ke s oo

12(h€ated/\ﬂot195°iﬂ anH@nMat 1358Canide? ¢1 1psRy ofHSopT Rt oczsmicam 100%

o bR pr et i A dple iR sy Apeply afthrone

GCdmmiiley ﬁmmm7mmmm0mmmmsa lSB%nutes/S

‘{1 ppicisd 100 comyson.fhe g o, il gl 8% of
,H'idﬂ meﬁwbﬁmmibnsmhammm 0g) ,

4 nmet hyl - 2- pent anone (et hyl |sobutyl ket one, 50.0 @),
Pt(S)/C (0.5 g, 4.25 M%ﬁ‘ﬁ% 0|sophorone

di am ne), and tol yuene were | nto a
autlOdBhy e Isophorons digming, Lﬁr@@hylﬁ-mmemm#r?t@l@ (b% Wg% relative to
(8 Jsﬁﬁudk&ﬁ: ditanine)fwerchaige@infs.a 100 ML antociaie] wiichwas purgel Minses with

e

3 Sfidedyt BSGCOﬁddr N 1-psigof I‘I, forl tiont. -GG indicitad 2)100% cqnversiomaf starting
| R opd e apas B vl o NI s Rty sqpforgoediamie.

polyurea formulation simlar to those in Exanpl es
29 32 (see below) was 22 mz‘EXAI\/PLE 18 [0112]

oy BS,° B?oe%ﬁﬁg&%ﬂ% | P, e 9?@'“%@ ﬁmhy'
isabuigd)ketope  MIBK: 3048 qvereeharasd 0 mmh@t"e@mv

' Waaﬁzaébgd Rith B0 4 Psiti 1198%18% Fafat R29C ahdRikibire héhted £ f53°c Ffa)abom 30
t 22C. The reaction nixture was then heated to

135@%% Wheny the gniture reashied, i3, the putgclyyewis gresyupizeddp 131 psig
§r16%Pal gﬁh Aat ré&ﬁ‘gi mBRRY FhisNeptht PI5. 146RPRHAECN® psig H, for

m ne, a 98%
of NISminutgscL 'mmdaytionzwap etapnerl by nusoging withice witetn5R analysis (70°C/ 5

o ped s e i sholoes JO0R EbfiEsion o sophoronedigmisne,
1003¢cob prmary anineotfaces of ketimine integmediates; ¢nd|a§6%amlxl of NW'wli-{R-(4-

of n@th §]-iSbpHbrefediamine. No tertiary amine was observed by GC.

N, N - éﬂpa?%]rre&t%hyl 2-pentyl)-isophoronedi am ne. EXAMPLE
19 [0113] Isophorone di am ne, 4-nethyl-2-pentanone,

and Pt(S)/C (10 wt % rel aEXAMBLE 2} sophor one di ani ne),

we[0215]hari@g ebckdiir@ofExaiple 20 wasi tepcateﬂyﬁmep!\lhatdo yiscphproneginthine,

" s RETBYEabe SOEPER Ve ke B edein S o Rlonipg 135 s 24
at min®fes.CG0 mehlysis thawed 100% cpnuérsibipofiisophotoniediemine, &@ne primary amine,
I n%@&tﬁﬁn@95%Qf)e/!’d‘BPNWﬁ[z({ﬁ-nﬁfhy?ﬁﬁ&l‘)}xﬂﬂhormﬁﬁﬂna|a§dnoterhary

and .nearly quantitative

N, ¥"%%i - (4- net hyl - 2- pentyl) i sophor onedi ani ne.
EXAI\/PLE 20 [0114] Isophoronediamne (1.0 g), Pt(S)/C
(1 6 g), and 4-nethyl - 2- pEXAMPLER22 et hyl i sobutyl

{Ofﬂﬁ - gépﬁ%né?m@e m%@g@r@ @fj ahd4- ﬂletﬂﬂg ;m'rtanonc (MIBK; 54 g)

were charged to a 100 mL autoclave. The autoclave was degassed three times with H, (111
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degassed with H2 (14 psig;1.98x105 Pa) at 22C and

m xture heated to 135C fot about 30 mnutes. Wen the
m xture reached 135C, the autoclave was pressurized to
111 psig (8.67x105 Pa) with H2. The reaction mxture

k - C d (N ' f, 3.5 .
RO EoTA Py B2 o et ISR Bl Ry e resction
i _(Jﬁmtﬁ&iﬁ*}astcmediﬁa%wl dé&%ﬂ.d 1‘g1e/réﬂci' Mmétpmﬁ@fenf ching.with ice
m nute heating ra owed , % convey.si.on qf . .

S S O Bt 0% i o o pmP L s A gl of NN
of di-f2-(4amethylpentyd)]-isoplicranediamiaad a 96% yi el d of
N, N -di-[2-(4- nethylpentyl)]-isophoronedi am ne. No

tertiary am ne was observ EXAVPLE 21 [01151
The procedure of Exanple Mg&:%eat ed, except that

5. {0X17] s dhé procedorti of Exaraple 225wak rgpepted, Sxvep, that 10l g ophordnBiiamine,

NS SN, w4 SV GE e CC oyl e O POt 2.5%

i s%‘ﬁaiﬂ&i?é%ﬁﬁ%ﬂ%ﬁ%ﬂ“ﬁfﬂeﬂ%ﬁ}wﬁm@%m’gm" il RS were

95%bseresdd

of NN N -di -[ 2- (4-net hyl pentyl)]-isophoronedi am ne, and

no tertiar am ne. EXAWP 6

I so horoneéi amne (5 g), M’){CB% )g), and

- R Tscphereme disruine(10 Qiee8.7 maroly 5-nontspie (&hoed 4RSS mepoRy toluene

t10@351\@), AibATAERN6 wiheeldtive acisephibronediamingfmd PUSYO (12 avt% relative
i i q.

i 1 Bgafolee Bl e et i el Yo lod v ppod3 el Gt

r edbe ireptionninixture wasthen deatedets and stived aridﬁ-d%‘li’ Gsunder 111143 psig

re .smwﬁ.ﬁz:ag%g&g;,w 39 HARE ' iﬂ?iw_téd'a 1008 conVerie of iseFhorone

gﬂ%iﬁ'ﬁl > 9326918& %afy?q@ f(if) (ije;/i?eiisﬁlro%{]xct? whi!:hsv(y)ag I&\%L ?d%&t?ﬂeﬁ‘ ranncf1 c%hﬁrmed

di by BO-MShegel tirenvfNN-di-Sogivbisopherdnediaming. in Explieeafonsilation

[ O kihlar th/tosP (MOSGRPIeS 2952 Getdhivg wigs9\REonis peat ed,

except that 10 g i1 sophoronediamne, 5 g Pt(S)/C, and

54 g MBK were used. GC analysis showed 4%
i sophor onedi ami ne, 2. 3% m K825 93. 7%

{\l, 6119 - fsépHofoneaiakiite(@NEYIOD Immal) plheﬁwlﬁﬁd@&Higmﬂb niiol), P(S)/C

er I3

IR DS o B0 B LR s

( 2€hre tignes wth Hy and then)the mistugrowas heqtabo 430-13Ar6) doriabapt 30ouysgnder

e : . . SO /

vt SERIETARS PSS RERLBES A e b 62 fuledd, o

a nrdysischowedlad6Vicvield of NiNadi(4haptybdsapherpredigmine: iﬁgermcwe of the

H oag%lghé &aﬁmeuwce-ms.sm_sgaﬂmlaem,mdit(ahtqnﬂ)-m;jhbmaimﬁne in
- A . -

B

conversion.of isophorone diamne and a 97 area %
yield of desired product, EXAMRLE®RG then identified

AN foase” g{,f;-ﬁ(ﬁéﬁry_l&gbi %a&!ﬂa éﬂﬁiéq;itzidug, ggagwrxl;r PYS)C (10 g, Johnson
F oMb 58, Tedivk PR oG (UL v ki .2 B0 Mo syl The
behnodlavemas gassaitmseltimes 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 P(S)/C catalyst settled to the bottom of reactor as soon as the

-}
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EXAMPLE 25 [0119] | sophorone diamne (17 g, 100 mol ),
4- hept anone (34.2 g, 300 mmol ), Pt(S)/C (0.85 ¢g), and
toluene (20 g) were charged to a 100 nlL autoclave. The
aut ocl ave was degassed three tinmes with H2 and then

t h% lmnzsmsest @QEEB Rt soRiRBind RGoVRPHE Satalyst,
BEAGEN RSN oA

s h dﬁ.seﬂhalao 9 ﬁﬁta%loéb!tr-okylated side-product.

N, N -di (4- heptyl)-isophoronedi am ne. The structure of

the product was confirne % GC-MS. The gel tine

of N, N -di - (4-heptyl)-isop 2hine in a pol yurea

f o121t 4,6thﬂ1yleﬂehls(bbnzendanm) (198 AimoBsmahyl syl lewee (20.0 g,

b
ebgml\/nbt F1yl enebl s%enzewbg} ﬁ)?%%}&génd ph?s,e) ‘é’?’%ﬁ% od into

Pt feagtet: Yhe reactpr watpiged:s st et 2256l Th@fenwon Btixiye was then
kegtﬁfea af mrgmg.} wegm&m{ Q‘%dz %ﬁbu?s wsh%edafbb%&éﬁ%ﬁ: n of 4,4
egasded t d

aut ocl ave was ree tines wth
t hmﬂweehw(kmmam).h daded MR- geldorof2 NNodirsge-butyl-4,4*
unhethyRfebfsthegzehéanfine).105 Pa) of H2. The reaction
m xture was cooled to 22C and degassed. The granul ar
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6 QRfirRLtethfifted polyols

N,N'-di-sec-

butyl-[diethyl(methyl)-1,3-benzenediamine] were prepared as described in Example 29; one
formulation was prepared without N,N'-di-sec-butyl-[diethyl(methyl)-1,3-benzenediamine],
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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cof .socyanat € ( RubI f J 948 nt s :
Chem c‘;zlalls)?d;awgef fam ne([)AI_D ?( ;’jﬁ(}’é‘% gfn%fgnFanTTBg_é?(fggpa)

L Bl DL (M |y [ i
an N, TN = UT = OTULT UL YT LA DA HeTITyl L, O JCTIZCTTC

di bl "8ler e prepared as dedB4Rlbed i n3felinp| o [P40pl

Amount s of the conponents in each fornulation are
listed in Table 6; the anBXAMRIE 31

T M ST b RO s o,

N, feffamine s B:2000, {e}ﬁam[r\g? E'ﬁﬁ%, adRLNidi-pecbutyl-(diethyl(methyl)-1,3-benzene-
diamine] were prepared as described in Example 29. Amounts of the components in each
formulation are listed in Table 6; the amount of N-sec-butyl-[diethyl(methyl)-1,3-
benzenediamine] listed is the amount present in the N,N'-di-sec-butyl-[diethyl(methyl)-1,3-
benzenediamine]. The formulations were subjected to testing. Properties of the formulations
are summarized in Table 6.

TABLE 6
Component Formulation 1 | Formulation 2 | Formulation 3 | Formulation4 | Formulation 5
Amine-terminated polyol | 61.8 wi% 61.9 wt% 62.0 wi% 61.4 vt% 61.5 wi%
(Jeffamine  D-2000)
Amine-terminated polyol | 5.3 w1% 5.3 wi% 5.3 wm% 5.3 wi% 53 wt%
(Jeffamine  T-5000) '
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benzenedi am ne]. The fornul ati ons were subjected to
testing. Properties ofthe fornulations are sumari zed
in Table 6. TABLE 6 Conponent Fornulation 1
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Amaynts of the components in each formulatlon are listed in Table 7; the amount of N-sec-
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Properties of the formul ati ons are sunmari zed in Tabl e
7. TABLE 7
Component Formulation | | 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% 59 wt% 59 wt%
(Jeﬁ'aminem T-5000)
Ethacure® 100 24.3 wi% 212w% | 15.6 wi%
N,N'-di-sec-butyl-4,4"-methylenebis(2,6- | 12.7 v1% 21.3 wt% 36.9 wt%
diethylbenzeneamine)
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di awasi5® secoids. 4adthériformulation similar tb shiosel IndBxamples29532%as made with
S € GRS 2-({Ehethylpentyl)-isophoronediamine; the gel time for this formulation was 22

seconds. Still another formulation similar to those in Examples 29-32 was made with N,N'-di-
(3,3-dimethyl-2-butyl)-TCD diamine; the gel time for this formulation was 25 seconds. Yet
another formulation similar to those in Examples 29-32 wasmade with N,N'-di-(3,3-dimethyl-
2-butyl)-1,6-diaminohexane; the gel time for this formulation was 25 seconds at room
temperature. In addition, curing agents having up to about 10% (or even 15%) of the
corresponding mono-secondary-diamine (in which one of the amino groups is secondary and
the other amino group is primary) have been found to be effective in formulations similar to
those in Examples 29-32.
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EXAMPLE 34

[0129] Polyurea formulations containingisocyanate (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)lisophorone diamine were prepared as described in Example
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Modul us (100% 1300 psi 520 psi 1045 psi 990 psi

Modul us (300% 2030 psi 800 psi 2070 psi 1720 psi

Tear strength 460 pli 240 pii 300 pli 470 pli EXAVMPLE
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pol [yE§prdary diamigg o0 514 Wt % 5.2 W % (Jef f ani neaf T- 5000)

Et I aeuntioscdoiiary 17. BNkl €43 W RivdliBnyna M %0 AnDupky; 0%

ar qriminec 17. 3 Wt Pneliglenchisibbodénel Pmcthytiibbiébensirdmidt) O Pohthyifdind biidrone

Arqmati c seconda'yninbj, N - di et Mihamfhe 41- dlamino

N, IV - dlethyl . N N -ar - 4 drammme—

rrei*:é AN ehrst uc..;cnc rethy-eRebi-s{-behzene ne)

met I“'“Ar?%'i"\ )\I is HFPﬁrnnP ani &7+ trlani nel Weani no

Gel| Shofe Perdoess  se= rk#e) 11 sec.|%0 sec. 14 seclss Shore D
hay diRd%w:mds, #26 38 36 45 SNoRe D naraness£+e 0—SeT 33
615

34 | i yare reav TC “Si
El Jﬁeﬁ’fesllre"é\b‘bqlqrew/nb'z’jﬁ(?)#;gn&:ql\ﬁ%ﬁ?[’ﬁ'lq (100% @P‘gsi
13| B 1360 psi33vbdul us (|38099 1650 psi [2880 psi

23pModasiqioevdear twepgt h 370 [RbiopB890 pll 520 R L

EXPYsabiks (380%) 1650 psi 2280 psi 2350 pi
Tear strength 370 pli 390 pli 520 pli
EXAMPLE 35

[0130] Polyurea formulations contammg isocyanate (Rubmate 9480 or Rubinate® 9009,
Huntsman Chemical), Jeffamine® D-2000, Jeffamine® T-5000, and N,N'-diethyl-4,4"-
methylenebis(benzeneamine) 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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[0130] Pol yurea fornul ati ons contai ni ng i socyanate
(Rubi nate(r) 9480 or Rubinate(r) 9009, Huntsnman
Chemical ), Jeffam ne(r) D-2000, Jeffam neo T-5000, and
N, N -di et hyl -4, 4" - net hyl enebi s(benzeneam ne) were
prepared as described in Exyglei1®8. Anmounts of the
conpone j Lan are listed in Table 10.
The f orjr@smpoheshs wer e subj ect{dtbnmdationdst i pEprmulation 2

Pr oper tfires—of ~the—formotattor e We
10. 49 |TR&%™ 0 conponent For?FtH%Woﬁ:E@ H e PHR

| socyar|ansinéebpinabdpiybB0 Rubijsatsesd,) 9009 504 wi%
Am ne- t| Jeffamiiic @-mﬁyol 51. Syt % 50. 4 wt %] (Jeffam ne
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(Jeffarw nt of |NN W& et hyl -[5-HW% 43 2
wt % 44. MWenebi s(bénzeneani ne) IGel tine
(cure 1 Anfountol NjN'ietyl-4geC. | 9B2rRuD har dagsmud sec
29 50 |niethyRnédidfbenginemtine) 10 gec 20 44 Tgnsile
streng pST ' ffomgatTon42g961t30%
Modul u 9 i 2080 psi_ Mbdul us {(300% 770
ES: TeaGeFtimeeaieate)S0 pl i 44(spldc, EXAVPLE73&. [ 0131]
ol yur Tg—TSocyan t
( Rubi n{tRYE 688, 456ht sran_ CA8ni cal ) . J,éﬁf anmi ne(r)
D- 2000/ sH#&é Daixrdness) 10 sde 5000, |Bphacure(r) (440, and/ or
N, N _ d' - LD n_ L. [} 1 [a 1o AY TN 2

. R oL -
ASLALLA S B A ottt |# rCo—-tamme—wet—e

\ D4, O ¥
pr epar ¢densue sEeagthi pod i n ExahgPeP®o.  one |Z884RH at i on
was  pyeRpagdidnUsi ng only Ethagpges(r) 100, |fi96%

conpar i Or—t1e—COony oetS—1r

each f pMedpius €189 hr e | isted { ALl e 11, | PRS0 psi

f or mul apjogmusi@uop N N - di - (770 ghi et hyl {2- butyl)-TED
di am n*m—(—he-u-t—-lih&em-(—r—)-%}e—was ebseryed—to—be
britt| gTearpeeng®r nul ati ons  wePe Biibj ect ed 4Pl est i ng
Properties of the formulations are sunmarized in Tabl e
11. TABLE 11 Conponent Fornul ation |I Fornul ation 2
Formul ation 3 Am'ne-ternk yol 66.1 wt % 49.5
w% 31.3 wWo (Jeffam ne

[0131] Polyurea formulations containing isocyanate (Rubinate® 9480, Huntsman Chemical),
Jeffamine® D-2000, Jeffamine® T-5000, Ethacure® 100, and/or N,N'-di-(3,3-dimethyl-2-
butyl)-TCD diamine were prepared as described in Example 29. One formulation was
prepared using only Ethacure® 100, for comparative purposes. Amounts of the components
in each formulation are listed in Table 11. The formulation having N,N'-di-(3,3-dimethyl-2-
butyl)-TCD diamine without Ethacure® 100 was observed to be brittle. The formulations
were subjected to testing. Properties of the formulations are summarized in Table 11.

TABLE 11
Component Formulation 1 | Formulation2 | Formulation 3
Amine-tenginated polyol | 66.1 wt% 49.5 wt% 31.3wmt%
(Jeffamine™ D-2000)
Amine-tenBinated polyol | 5.8 wt% 5.8 wt% 5.7 wt%
(Jeffamine™ T-5000)
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Am ne-term nated polyol 5.8 wt'/'0 5.8 wt% 5.7 wm %

(Jeffam ne T-5000) 50 Ethacure 100 28.1 wt% 14.7 wt% O
Amount of diamne 0 30.0 wt%63.0 W o Cel tine (cure
rate) <2 sec. 11 sec. 50 sec. Shore D hardness, 0 sec
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or undexthelconditionsyalieddor pursnant mmwwmwstm@eac@ammp@em
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as contasted, 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 limiting, the description or a
to a single element to which the article refers. Rather, the article "a" or "an” if and as used
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51 herein is intended to cover one or nore such

el ements, unless the text expressly indicates

ot herwi se. [01351 Each and every patentor other
publ i cation or published docunent referred to in any

PO Hefefiis fitenldbd & oo @hé bcbre Qkchi e'fenienﬁ%w m& &9& éxpre§s1¥ iAdicates
|nt hIS di scl osure by reference, as

for) & ei n. [0136] This invention is susceptlble to
c ori8438k r Bash and eyety patens or otheripublicationor published deum&greferred to in any
CL/beSn 8fuai§ SyesiFication is incAPOYI&ll iR rofRie B sKlo8lirdtiy rétetence, as if fully
|§R %%FSS conprises mxing together at l'east one
ket'One éﬂdehyde hydrogen, a hydrogenation catal yst
5 SQI36L t Bhis invention ifl suscaptibleso sonsiderable wariatioriin its practict.i ded
pal | adi um on carbon, and a m xture thereof, and at
| east one aliphatic primary di am ne, and mherein sai d
process is conducted at a tenperature in the range of
about 20C to about 140C and at a hydrogen pressure in
the range of about 14 to about 150 pounds per square
i nch (about 96 to about 1034 kPa), such that a
secondary diamne is formed. 10 2. A process as in
Claiml which conprises concurrently feeding into a
reaction zone in which said hydrogenation catalyst is
present, (i) at |east one ketone or al dehyde and at
‘|l east one aliphatic primary diam ne, these being fed
separately and/or in any conbination(s), and (ii)
hydr ogen, wherein said tenperature and said hydrogen
15 pressure are continuously or substantially
conti nuously mai ntained during all or substantially
all of the tinme the concurrent feeding is occurring,
such that a secondary diamne is fornmed. 3. A process
as in Caiml or 2 wherein said ketone or al dehyde is
a ketone, 20 and is acetone, nethyl ethyl ketone,
3, 3-di net hyl - 2- but anone, 4-net hyl - 2- pent anone,
cycl ohexanone, 4-heptanone, or 5-nonanone. 4. A
process as in Caiml or 2 wherein said hydrogenation
catalyst is sulfided platinumon carbon. 25 5. A
process as in Claiml wherein the hydrogen pressure
during said process is in the range of about 50 to
about 125 pounds per square inch (about 345 to about
862 kPa), and wherein said ketone or al dehyde is a
ket one, and is acetone, nethyl ethyl ketone,
3, 3-di net hyl - 2- but anone, 4-net hyl - 2- pent anone,
cycl ohexanone, 4-heptanone, or 5-
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30 nonanone. -54- 6. A process as in Caiml wherein
said aliphatic primary diam ne is isophorone di am ne,
1, 6- di am nohexane, 1, 8-di am nooctane, or
3(4),8(9)-bis- (am nonethyl)-tricyclo[5. 2.
I.0(2,6)]decane. 5 7. A process as in Caiml or 2
wherein said aliphatic primary diamne is isophorone
di am ne, 1, 6-di am nohexane, 1, 8s4lj am nooctane, or
3(4),8(9)-bis-
(am nomet hyl )-tricyclo[5.2.1.0(2, 6)] decane, and.
V\,her%hmml d ketone or aldehyde is a ketone, and is
acet one, methyl ethyl ketone, 3, 3-dinethyl-2-butanone,
4- et hyl - 2- pent anone, cycl ohexanone, 4-heptanone, or
5-nonanope. 1 as .l [ 0 [ :
said ali Ehatl 8 grPfeﬁ%?& ﬁg& naz s+c§n%)g_d m&‘“ﬁ?ﬂ“ﬁ%ﬁﬁ%ﬁ Shemprises
and \Mu&mglto‘geﬁmr dt leedtcone ketonalod @highiale) kydeogkmtaohyiroganagion catalyst
t anone,

a ns]e i&ﬁ )éu‘ﬁé%ﬁ 3% Plglc élscgrq%g sgl()fiﬁigi Eﬁ{lﬁ%ﬁfﬁ%ﬂ%ﬁrb&)ﬂ' and a mixture

t enpeahendofirand at lmst e ahplmge porhary diantine2 1@ whereittsaidipr@ess is conducted

2 RSB il IS o e

poundise rage of qum ¢4 tombbut( 15D pond8 6 squaizinch (about 86 toabout 1034 kPa),

proces t-he process is conducted

as a s%%’n‘ﬁ"} ﬁﬁ%cﬁéamp&r%%lgé\g%%ﬁ A process as in Claim?2

viller ei n the process is conducted as a sem -batch

process.,25 1 j ' 2 Y e TR

ket one or al dé‘hﬁ’/f\ce"@g g& 2’? %la%fiuir gv hgpa%o%gse%%{xmr e tg'afegdmg nto

ket onestiont z0ne @ whivh said hydrbgeriation cetalyatt is iprssent, () rab leksi tooe ketone or

and a ' ' .
a}die# %gr%n}’d %q?aégongﬁa{ﬂ ﬂja%c H‘p&ﬁg Aﬂtl?{, [ﬂ'&eegée n%r}'emg%ﬁel&%nd/or in

pol y(ahy amdbmuoatS),l and sffif) dnméxogmnl y\ehmhmr sairl remperature] angls said hydrogen

e t e d
o REE R Ronithal o CABLariRy Bohiflly” mefRhA Rinkg all or
N N- dubsGntindlyyall of3Be tiing dhghennouesdt fending:is occurring, such that a secondary

H%f hyl pentyl ) -i sophor onedi am ne,
d%h %ﬂgé nmet hyl - 2- butyl ) - TCD di am ne, and
N I\r di (3, 3-di met hyl - 2-butyl ) -1, 6-di am nohexane. 14. A

fornul atyon ag gr&eg ag'lﬁTblja?}n whe ﬁ%ﬂéreﬁpgaﬁ KeRGE BFMEMY S is a ketone,
further corrprl e a

204- did:ishgdetade,nmethyl ethylskdmn,z éﬁs!mqhﬁlﬁ@um@e 4-methyl-2-pentanone,
4 6- @J( iHeNdnor, H%%ﬁl@oné 0351 &%ﬂ&%ﬂed' am ne. 15. A

formulation as$ i aim 14 wherein said
al i phati c secondary
4, A process as in Claim 1 or 2 wherein said hydrogenation catalyst is sulfided

platinum on carbon.
25
5. A process as in Claim 1 wherein the hydrogen pressure during said process
is in the range of about 50 to about 125 pounds per square inch (about 345 to about 862
kPa), and wherein said ketone or aldehyde is a ketone, and is acetone, methy! ethy! ketone,
3,3-dimethyl-2-butanone, 4-methyl-2-pentanone, cyclohexanone, 4-heptanone, or 5-

30 nonanone.



diamne is

NN -di-(3,3-di methyl-2-butyl)-1, 6-di am nohexane. 10
16. A nmethod for producing a pol yurethane, polyurea,

or pol yurea-urethane, which nmethod conprises bl ending
toget her ingredients conprising at | east one polyol
and/ or at | east one pol yetheram ne, at |east one

i socyanate, and at |east one alijphatic secondary

di am ne selected fromthe group~”consisting of

N, N -di -5-nonyl 15 i sophoronedi am ne,

N, N -di - 2- (4-net hyl pent vl }+1.S0 ronedi.am N S

N, N - di - 563, 3 ‘}jipﬁ%?t‘%y?”- i )t%%"s’}l f ey gg‘?ﬁ%@?“&n%f‘mmy diamine is

N, N isdplaBorid-ditimime, h{,6-didatinchystape, 1, 18-dinminvortingx aore.  3{4),8(9)-bis-

A nmethad as, i .Cl ai ein said ingredients

fur ¢ fmneriSp gyt Dy e

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

4,6-di et hyl -2-et hyl -1, 32, 20 .benzenedi ami . ne. A C .

method ad i n- & BOHEL & B Clpim 1% RESR e A P eriftry diamine is

secofsdplroyondi adiaminej s 1,6Midvhincliex4ns, 3 1;8ediandhdvgtand) - bart y B{4),8(9)-bis-

| , 6-di.an nohexane. 9 n aliphatic se [y .

di R AR A 1engy 7B Rt 35 RIE or alaehyde is

1, 6- Hetoms, rant eix asvetone) Omethylc khyIn kaotiee rioiedimethy Is2-butanone, 4-methyl-2-

conprises N N,-di-(3, 3-dinethylz2-butyl)-1,6- 30

i PHRATER SRt FR R e b S-Ronkonk

2104- di et hyl - 6- net hyl - 1, 3- benzenedi ani ne and 4, 6-

di-ethyl - g- met W]l)récegs ds i Clads 155 9 SHei g aliphatic primary diamine is 1,6-
diaminohexane, and wherein said ketone or aldehyde is a ketone, and is 3,3-dimethyl-2-

butanone,

15 9. A process as in Claim 1 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 (about 345 kPa) to about 125 pounds per square inch (about 862

kPa).
20 10. A process as in Claim 2 wherein the process is conducted as a continuous
process,
11. A process as in Claim 2 wherein the process is conducted as a semi-batch
process.
25
12, A process as in Claim 2 wherein said ketone or aldehyde is a mixture of two

or more ketones, two or more aldehydes, or at least one ketone and at least one aldehyde.

13. A formulation which is formed from ingredients comprising at least one
30 polyol and/or at least one polyetheramine, at least one isocyanate, and at least one aliphatic

secondary diamine selected from the group consisting of N,N'-di-S-nonyl-
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isophoronediamine, N,N'-di-2-(4-methylpentyl)-isophoronediamine, N,N'-di-(3,3-
dimethyl-2-butyl)-TCD diamine, and N,N'-di(3,3-dimethyl-2-butyl)-1,6-diaminohexane.

14, A formulation as in Claim 13 wherein said ingredients further comprise a
mixture of 2,4-diethyl-6-methyl-1,3-benzenediamine and 4,6-diethyl-2-methyl-1,3-

benzenediamine.

15. A formulation as in Claim 13 or 14 wherein said aliphatic secondary
diamine is N,N'-di-(3,3-dimethyl-2-butyl)-1,6-diaminohexane.

16, A method for producing a polyurethane, polyurea, or polyurea-urethane,
which method comprises blending together ingredients comprising at least one polyol
and/or at least one polyetheramine, at least one isocyanate, and at least one aliphatic
secondary diamine selected from the group consisting of N,N'-di-5-nonyl-
isophoronediamine, N,N'-di-2-(4-methylpentyl)-isophoronediamine, = N,N'-di-(3,3-
dimethyl-2-butyl)-TCD diamine, and N,N'-di(3,3-dimethyl-2-butyl)-1,6-diaminohexane.

17. A method as in Claim 16 wherein said ingredients further comprise a
mixture of 2,4-diethyl-6-methyl-1,3-benzenediamine and 4,6-diethyl-2-methyl-1,3-

benzenediamine.

18. A method as in Claim 16 or 17 wherein said aliphatic secondary diamine is

N,N'-di~(3,3-dimethyl-2-butyl)-1,6-diaminohexane.

19.  An aliphatic secondary diamine which is N,N'-di-(3,3-dimethyl-2-butyl)-

1,6-diaminohexane.

20. A chain extender which comprises N,N'-di-(3,3-dimethyl-2-butyl)-1,6-
diaminohexane and a mixture of 2,4-diethyl-6-methyl-1,3-benzenediamine and 4,6-

diethyl-2-methyl-1,3-benzenediamine.



